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PARASITES OF FISHES OF BEAUFORT, NORTH CAROLINA.

. By EDWIN LINTON, Pu. D).,
Professor of Biology, Washington and Jefferson College.

INTRODUCTION.

The following report is based mainly on notes and sketches which were made at
the time of collecting at the laboratory of the Burcau of Fisheries, Beaufort, N. C.,
" in the months of July and August, 1901 and 1902. While it has not been possible
to subject the whole collection to detailed study, in most cases, especially wherever
the character of the material permitted, the information obtained at the time of.
collecting has been supplemented by subsequent study of the preserved material.
Most of the species of distomes, for example, were studied with the aid of specimens
which had been stained and mounted in balsam. In a few special cases serial
sections were cut in order to clear up some anatomical obscurity.

This report should, perhaps, be understood as a contribution to economie 1athe1
than to systematic zoology. It is hoped that it may be followed by more detailed
descriptions and more precise determinations than are here essayed.

Since the plan of the report has as its central idea an enumeration of all the
parasitic forms which were actually found, brief descriptions are made necessary.
In the carrying out of this plan no doubt some forms arc mentioned which, even
though accompanied with figures, it may not be possible to bring into harmony with
subsequent finds. Frequently, after the most painstaking search in a large number
of fish, a single distome, for example, would be found in the resulting collection of
entozoa which differed specifically and, ac coxdmg to the later classification, generic-
ally, from any other find of this or of previous years.. Such distome, moreover, even
with careful manipulation, may show but a part of the anatomy necessary to a satis-
factory determination. To bestow new specific names under such conditions is not to
be thought of. On the other hand, if no mention be made.of examples of entozoa
unless found in sufficient, numbers or in such excellent condition as to permit full
descriptions, little will be accomplished toward an enumeration of the species which
infest our fishes. '

To the naturalist no defense need be made for time and energy spent in the study
of life in any of its phenomena. To those who are not naturalists, however, some
justification is due. Particularly does this become proper when the general public,
by means of such laboratories as those of the Bureau of Fisheries, furnishes facilities
for scientific inquiry. One who has never undertaken to get knowledge at first-hand
from nature is likely to have little conception of the vast amount of work which is
oftentimes nccessary for the establishment of a very simple proposition. Suppose,
for ‘example, exact and complete information is desired as to the food of the English
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sparrow. It should not require much reflection to convince anyone that before an
adequate answer can be made to such an inquiry trustworthy observations must be
made by competent investigators on the feeding habits of this bird, both adult and
young, in different localities throughout the year and through a series of years.
But the general public may wish to know, and in this case has a right to know, what -
advantage there is to it in such scientific inquiry as is implied by an investigation
‘made on the food and the parasites of fishes. :

- It may, I think, be confessed that, so far as may be scen while the investigations
are in progress, much of the information which is collected will be of interest only
to zoologists. In view, however, of the well-known faet that many diseased condi-
tions and even epidemics result from the presence of parasites, and, further, that the
pavasites are as a rule introduced, either as eggs or larvee, along with the food, it is
not difficult to see that the more complete and systematic our knowledge becomes of
the interrelations of the animals which harbor the parasite—interrelations which
depend very intimately on the food habits of fishes—the more certain are we to be
able to cope successfully with any disease which may arise. A case in point is fur-
nished by one of the recent triumphs of medical knowledge. It is scarcely possible
that the cause of malaria and of yellow fever could have been discovered if it had not
been for the previous contributions to knowledge made by investigators in parasitism.
The germ of malaria is a parasite whose round of life is passed in the blood cells of
man and in certain organs of the mosquito. The germ of yellow fever seems to have
a similar history. 'These interrelations between the mosquito and man were not even
dreamed of a generation ago. The history of trichinosis is now so well known that
a simple allusion to it in tbis connection is sufficient. Lvery well-informed person
knows, or may easily know, how the disease is communicated and what part is played
in the matter by the pig and by rats and mice.

The immense value to humanity of such a discovery as the cause of malaria and
of yellow fever is entirely beyond our powers to estimate; and yet this value must not
be credited to this one discovery alone, as if it were a thing apart. No less credit
must be given to the long line of investigators whose persistent interrogations of
nature have led up to this discovery, and will sarely lead to others no less valuable.

In the summer of 1901 the material for stydy upon which this paper is based
was obtained in large part from the fish market, and therefore came from fish of
adult size. The following year a good deal of seining was done by the laboratory
party. Almost every day, in fact, during the latter half of the season, the seine was
dragged in the harbor and adjacent waters. This placed at my disposal not only
several species of fishes which had not been examined the preceding year, but, as a
rule, much smaller individuals of the common food fishes of the region than those
which are taken to the markets. The number of fish examined in 1901 was 842; in
1902 the number was 1,209. As a rule only the viscera and body cavity were
examined for entozoa, although occasionally scarch was made in the muscles for
parasites encysted in the flesh, and the character of the food was always noted.

The authority for the names of fishes in this report is Jordan and Evermann’s
Fishes of North and Middle America.

The faithful and efficient work of Mr. C. W. Stone, who assisted me in the
collection of material, is most gratefully acknowledged. ’
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ADDITIONS TO THE HELMINTHOLOGY OF NORTH AMERICA.
ACANTHOCEIHALA.

The adult form of Kehinorhynchus sagittifer Linton is here recorded for the first
time. This name was assigned to certain immature forms which have been found on
the viscera of several of our food fishes. The adult was found at Beaufort in the
intestine of the cobia (Rachycentron canadus).

At Woods Hole, Mass., the most abundant species-of Zekinorhynchus is the one
which I have referred to the species /. acus, which infests a large number of the
fishes of that region. It was not found at Beaufort, while Z. pristis, not common at
Woods Hole, was found frequently and in some 14 different hosts.

NEMATODA.

One new nematode is 1‘ecorded——1177arza galeata sp. nov., from the bonnet-head
shark (é])/n/mm tiburo),

The generic name JHeterakis is used instead of (’zwullamm for certain small
worms which I have recorded under the latter name in my Parasites of the Fishes of
the Woods Hole Region. In like manner the same generic name is used for some
small nematodes which I recorded in the above-cited paper as Ascaris (?) sp.

There is much need of systematic work on- those nematodes which are referred
by ditferent authors to the genera Cucullanus, Dacnitis, and Heterakis.

Immature nematodes, most, if not. all, belonging to the genus Ascaris, were
found in 83 of the 59 species of fishes examined. So far as these have been studied
the most frequently recurring type is charcterized by having a diverticulum of the
bulbous base of the wesophagus which extends caudad and lies parallel to the intestine.
There is also a short diverticulum of: the intestine which extends cephalad beside
the cesophagus (figs. 26-29, 33). Another type has only the intestinal diverticulum.
In it the basal bulb of the cesophagus is elongatod instead of being nearly globular
as in the others, while the postanal region is usually transverhely corrugated
(figs. 31, 32)

CESTODA.

Three new cestodes ave vecorded: Dibothrium tortum, Otobothrivm insigne,
Rhlynchobothrium plicatwm. The first, from Synodus fwtens, should perhaps be
referred to a new genus, between Monobotlrsum and Dibothrium (Lothriocephalus).
The second is from Carcharhinis obscurus, and the third from Sphyrne tiburo. i

One of the most interesting finds recorded in this paper is the species of Z/dne-
bothrium, near R. flexile Linton, found cncysted on the viscera of the toad-fish
(Opsanus tauw). These cysts, occurring as they usually doin clusters (fig. 59), suggest
some habit of budding while in the blastocyst (plerocercus) stage. . Nothing of this
kind, however, was demonstrated. Since this specics appears to be very common in
the toad-fish of Beaufort, and toad-fish are abundant and easy to get, the form might
well repay a more extcnded study than is given it in this report. The same species
was found encysted in six hosts, including the toad-fish. '

. RBhynchobothrivm speciosum Linton was found for the first time in the adult
stage. The final host was Carcharhinus obscurus. Among the larval forms belonging
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to the genus Rhynchobothrium, one species was of very frequent occurrence, having
been found in 15 different fishes. Doubtless some of the finds, in which the pro-
boscides were not seen extended, also belong to this species, which is usually
characterized in these notes as being small, w1th relatively long hooks, suggesting,
indeed, R. longispine Linton (figs. 87-93).

Otobothrium crenacolle Linton, recorded in my Woods Hole papers as adult only,
in Sphyrna zygena, was found encysted in 14 different Beaufort fishes. It is quite
evident that this form is encysted in the fishes of Woods Hole also.  RAynclobothrium
sp., from Rhombus triucantfus (Parasites of Fishes of the Woods Hole Region, pp.
453-454, figs. 255-265) is really Otobothriun: crenacolle.

Identification of the Tetrarhynchide is difficult unless the proboscides can be
seen.. It is better, indeed, that the proboscides be completely everted, since differ-
ences in the size and arrangement of the hooks in some species are often very
considerable in different parts of the proboscis. But little can be determined rela-
tive to the arrangement of the hooks on the inverted proboscis.

Atleast two species of the genus Synbot/hrium are represented: 8. filicolle Linton,
neck of scolex elongated glendel, hooks, at least those at the base of the proboscis,
slender and spine-like. Synbothrium sp., scolex relatively stout; hooks of sev eral
different sizes and forms, but all more or less recurved. (Figs. 116-118.)

The latter appears to be near the larval form referred in a former puaper to
Tetrarhynchus erinaceus Beneden (Proceedings U. S. National Musenum, vol. x1x,
1898, pp. 811-812, pl. Lxvi, figs. 1-8), which belongs in the genus Synbothrium.

The larval cestodes, doubtless representing several different genera, recorded in
Parasites of the Woods Hole Region under the name Seolex polymorp/mb, were found
in 34 of the 59 Beaufort fishes examined (figs. 76-79).

As at Woods Hole, these forms are found not only in the alimentary tracts of
their hosts, but also in the eystic ducts of several. They are almost never absent
from the cystic duct of Cynoscion regalis. 1In all cases where these worms have been
obtained from the cystic duct and from the intestine of the same fish, those coming
from the cystic duct are larger, plumper, and mo¥e opaque than those from the
intestine. Some of the older larve suggested the genera Calleobothrium, Acantho-
bothrivm, and Phoreiobothriam.

One interesting cyst may be adverted to here (fig. 115) as furnishing an example
of the absorption of an encysted larva. The cyst contains two bunches of hooks,
which represent all that is left of a larval cestode, probably Zetrarlynchus bisulcatus.

TREMATODA.

It has been thought best to retain the generic name Distomum (see Bulletin of
the U. S. Fish Commission for 1899, p. 408). Respecting the classification of the
distomes, the author is aware that his papers should be brought into some sort of
harmony with the nomenclature of Loos, Lithe, Pratt, Stiles, and others. An
attempt indeed was made to refer some of the new forms to genera into which the
old genus Distomwum has been hroken up, but the result was not altogether satisfac-
tory, in that it seemed to necessitate the creation of still other new genera, which, in
view of the small number of specimens in many cases, and their poor condition, or
immaturity in others, seemed to me to be an undesirable thing to do.
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The following new specific names are proposed:

Aspidoguster ringens from Micropogon undulotus and Trachinotus carolinus.

Distomnum aduncun from Opsanus tau.

Distornum corpulentum from Lagodon rhomboides and Orthopristis chrysopterus.

Distornumn imparispine from Rachycentron canadus.

Distornum inconstans from Chetodipterus faber.

Distonum pectinatum from Bairdiclla chrysura and Trachinotus carolinus.
Yasterostomum baculum from Scomberomorus muculatus.

Gusterostomum gorgon from Seriola lalandi.

Other distomes were found which are evidently new, but to which it is not
desirable to give names until more material is available. The form shown in fig. 204
is & case in point. In the find represented by that figure therce was but one specimen,
and it was necessary to cut it into sections hefore the anatomy could be made out.

The appendiculate distomes referred to the species . monticellii were found in 19
species of fish. In many cases they were immature, so that identification was not
always certain.  The ratio between oral and Ventral sucker was not uniform. In
some the diameter of the ventral sucker was less than twice that of the oral; in others
it was more than three times as great. In the case of the specimens from Menticir-
rhus americanus it is likely that more than one species is recorded under D. monticellic,
The adult worms referred to this species agree fairly well with the one from Rachy-
centron canadus (fig. 154). The most characteristic feature is the lobed vitelline
glands. :

1 think that there is much reason to believe that the same bpomes of distome is
affected differently by different specific hosts in which it becomes adult.

The forms which were referred to the genus Aspidogaster were particularly
difficult to classify. Their position in this genus must be regarded as provisional,
and points to the probable nccessity of either extending the limits of the genus
Aspedogaster, or of establishing a new genus.

A Gasterostomum, found in 8 species of fishes, has been referred to the species
G. gracilescens Rudolphi. ‘

The abundance of representatives of this genus is especially interesting and sug-
gestive in view of the relative abundance of the larval Gasterostomwm (Bucephalus
hatmeanus Lacaze-Duthiers) in the oyster.

In all cases the number of trematodes and of adult cestodes, nem: Ltodes and
acanthocephala given on any date represents all that were seen.  This is not the case,
however, with many of the encysted forms. In a few cases the number recorded
simply mdlcates the number of cysts collected by my assistant.  As a matter of fact,
such forms as the (,ncysted lnrvie of Otobothrium crenacolle and Tetrarhynchus Zn.su&
catus as a rule oceur in relatively large numbers.

The plan followed in this paper, of arranging-the paragites by number under the
soveral hosts, will, it is believed, make it possible to refer to any form with almost as
much precision as if specific names had been given less sparingly. In order to
simplify the work of printing this report a list has been prepared of all the species
mentioned in it which have beon described in ‘my former papers, with references to
the literature. References to the appended list of papers only are given, since in them
will be found citations to other and older literature.
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PAPERS REFERRED TO BY NUMBER IN THE FOLLOWING LIST OF ENTOZOA.

1. Notes on Entozoa of Marine Fishes of New Iingland. Report U. S. Fish Commission for 1886.

2. Notes on Entozoa of Marine Fishes of New lingland. Part 11, Cestodes. Report U. 8. Fish Com-
mission for 1887. .

3. Notes on Entozoa of Marine Fishes of New England. Part 11r, Acanthocephala. Report U. 8.
Tish Commission for 1888. ’

4. Notes on Larval Cestode Parasites of Fishes. Proceedings U, 8: National Museum, Vol. x1x. 1897,

8. Notes on Cestode Parasites of Fishes. Proceedings U. 8. National Museum. Vol xx. 1897,

6. Notes on Trematode Parasites of Fishes. Proceedings U. S. National Museum. Vol. xx. 1897.

7. Fish Parasites collected at Woods Hole in 1898. Bulletin U. 8. Fish Commission for 1899. (1900.)

&, Parasites of Fishes of the Woods Hole Region. Bulletin U. 8. Fish Commission for 1899. (1901.)

LIST OF ENTOZOA MENTIONED IN THIS REPORT, WITH REFERENCES TO
ORIGINAL DESCRIPTIONS AND MORE IMPORTANT DESCRIPTIVE NOTES
PUBLISHED IN THE AUTHOR’S EARLIER PAPERS.

[Figures in heavy-faced type refer to the preceding list of papers.]

Norte.—Many of the references to 8 are to alphabetic lists, where detailed references will
be found. Only species which are mentioned in the author’s previous papers are included in this
list. -

Acanthobothrium paulum Linton. 2, pp. 816-819, pl. v, figs. 1-7. %, p. 275. 8, p. 411.

Anthobothrivm laciniatum Linton. 2, pp. 754-759, pl. 11, figs. 10-13; pl 1v, figs. 1-3. 5, p. 439. 8,
p. 411,

Anthobothrium pulvinatum Linton. 2, pp. 759-765, pl. 1v, figs. 4-9; pl. v, figs. 1-2." 5, pp. 439-440,
pl. xxx, fig. 1. 9, p. 275. 8, p. 411.

Anthocephalum gracile Linton. 2, pp. 794-796, pl. viI, figs. 1-2. 7, p. 275. 8, p. 411,

Ascaris brevicapitata Linton. 8, p. 425, pl. 11, figs. 19-22.

Ascaris habena Linton. 7, pp. 282, 302-303, pl. xvuni, figs. 109-115. 8, p. 468.

Ascaris increscens Molin. 8, p. 452, pl. vi, figs. 62-64, and pp. 487488,

Ascaris inquies Linton. 8, p. 452, pl. vi, figs. 46-50. '

Ascaris incurva Rudolphi. 8, pp. 410, 446-448, 481, pl. 1v, figs. 29-32.

Ascaris neglecta Leidy. 8, p. 465, pl. v, figs. 33-36.

Crossobothrium angustum Linton ( Orygmatobothrium angustwm). 1, pp. 468469, pl. 111, figs. 1-3. 2,

) pp. 796-799, pl. vii, fig. 8. 5, p. 443, ¥, p. 272. 8, pp. 426, 427.

Distomum appendiculatum Rudolphi. 7, p. 289, pl. xxxvi, figs. 25, 26. 8, p. 415, etc., pl. xxvI,
figs. 812-314; in eighteen hosts.

Distomum, areolatumn Rudolphi. 7, pp. 279, 293-294, pl. xxx1X, figs. 60-63. 8, p. 415, ete.

Distomum bothryophoron Olsson. 8, pp. 437, 439, pl. xxxir, figs. 355, 356.

Distomum dentatum Linton. 7, pp. 283, 294, pl. xxx1x, figs. 64-67. 8, p. 483.

Distomum globiporum Rudolphi. 8, p. 486, pl. xxxi, fig. 347.

Distomum grandiporum Rudolphi. 6, pp. 520-521, pl. xu1v, fig. Y. 8, p. 486.

Distomum hispidum Abilgaard. 8, p. 478, pl. xx1x, figs. 321-323.

Distomum monticellii Linton. G, pp. 518-520, pl. xL1v, figs. 2-8. 8, pp. 451, 473, 482.

Distomum nigroflavum Rudolphi. - 6, pp. 530-531, pl. xLvim, figs. 8-11, and pl. xu1x, figs. 1, 2. 7, p.

282, 8, p. 466.

Distomum polyorchis Stossich. 8, p. 460-461, pl. xxx11, figs. 363-365.

Distomum pudens Linton. 7, pp. 283, 200-291, pl. xxxvir, figs. 40-47,

Distomum pyriforme Linton. 7, pp. 279, 292-293, pl. xxxvui, figs. 52-59. 8, p. 415, ete.

Distomum simplex Rudolphi. 6, pp. 5256-526, pl. xuvin, figs. 3-7. 8, p. 415, ete., pl. xxx, figs.
331, 332. .

Distomum tenue Linton. 6, pp. 535-536, pl. L1, figs. 2-8. 8, pp. 455, 468.

Distomum tornatum Rudolphi. 6, pp. 513-514, pl. xrir, figs. 6-12. 8, pp. 442, 444, 452, 455, 469, pl.
xxvi, fig. 310,
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Distomum valde-inflatum Stossich. 6, pp. 527-528, pl. xrvi, figs. 10-14 and pl. xLviy, figs. 1, 2. 8,
Pp. 444, 464,

Disiomum vibex Linton. %, pp. 281, 201-292, pl. xxxvi, figs. 48-51. 8, p. 464.

Distomwm vitellosum Linton. 7, p. 290, pl. xxxvii, figs. 38, 39. 8, p. 416, etc., pl. xxx, figs. 333-340;
in eighteen hosts.

Echinorhynchus pristis Rudolphi. 8, pp. 530-532, pl. vy, figs. 3141, pl. vvis, figs. 42-53. 8, p. 409,
ete., figs. 12-14,

Lchinorhynchus proteus Westrumb. 1, pp. 496497, pl. vi, figs. 3-6. 3, pp. 537-5638, pl. Lx, figs. 85-
88. 8, p. 409.

Echinorhynchus sagittifer Linton. 1, pp. 493-496, pl. vi, figs. 1, 2. 3, pp. 535-536, pl. Lix, fig. 80.
8, p. 409, etc. '

Gasterostomum arcucium Linton. ¥, pp. 297-298, pl. 1x1, figs. 85-90. 8, pp. 427, 446.

Gasterostomum baculum sp. nov. 8 (Gasierostomum sp.), p. 447, pl. xxx1v, figs. 369-372.

Heterakis foveolata Rudolphi. 8 (Cucullanus globosus, and sp.), pp. 476, 488, pl. xvn, figs. 205, 206.

Heterakis sp. 8 (dAscaris (2) sp.), p. 481, pl. vi, figs. 57-61, (Cucullanus sp.), p. 441, pl. xvi, figs.
207, 208.

Ichthyonema globiceps Rudolphi. 8, pp. 437, 446, 450, 457, pl. xvir, figs, 209-217.

Lecanicephalum peltatum Linton. 2, pp. 802-805, pl. 1x, figs. 2-4. 7, p. 275. S, p. 433.

Leconocephalus annulatus Molin. 8, p. 455, pl. x1x, hgs 220-223.

Monostomum vinal-edwardsii Linton. 8, p. 470, pl. xxx1v, tigs. 373-376.

Onchobothrium uncinatum Diesing. 8, p. 446, pl. xxx1v, figs. 2-5. 8, p. 433.

Otobothrium crenacolle Linton. 2, pp. 850-853, pl. x, figs. 9-15, pl. x1v, figs, 1-4. ¥, p. 273. 8, p.

428. .
Otobothrium dipsacum Linton. 4, pp. 806-807, pl. Lxvy, ﬁgs. 1-5.
Paratznia medusia Linton. 2, pp. 862-866, pl. xv, figs. 5-9. * 5, p. 440, 7, p. 276. 8, p. 433

Phoreiobothrium lasiwm Linton. 1, pp, 474-476, pl. 1v, ﬁgs 24-29. 2, pp. -819-820. 5, p. 447. 7,
pp. 272-273. 8, pp. 426, 427, 428. :

Phoreiobothrium triloculatum Linton. 8, p, 427, pl. xxvi, fig. 292.

Phyllobothrium foliatum Linton. 2, pp. 787-794, pl. vi, figs. 5-10. 5, p. 448. %, p. 275. 8, p. 433,

Rhinebothrium flexile Linton. 2, pp. 768-771, pl. v, figs. 3-5. 7, p. 275. 8, p. 433,

Rhynchobothrium bulbifer Linton. . 1 (R. lenuicolle Rudolphi), pp. 486-488, 7 pl. v, figs. 17, 18. 2,

. pp. 825-829, pl. x, figs. 8, 9, pl. xy, figs. 1, 2. 4, p. 793. 5, p. 448. 8, 412, ete.; noted in
seven hosts, :

" Rhynchobothrium hispidwm Linton. 2, pp. 833-835, pl. 1x, figs. 12-17. 7, p. 275. 8, p. 483,

Rhynchobothrium longispine Linton. 2, pp. 835-837, pl. xi, figs. 18-20.

Rhynchobothrium speciosum Linton. 4, pp. 801-805, pl. Lxiv, figs. 13, 14, pl. Lxv, figs. 1-7. 7, p. 784,
8, p. 413, ete.; noted in eleven hosts.

Lhynchobotlrivm tenuispine Linton. 2, pp. 837-838, pl. x11, figs. 1, 2. &, pp. 448-449, pl. xxx1v, fig.
8, 8, 426, 433,

Rhgynchobothrivum tumidulum Linton. 2, pp. 829-832, pl. x1, figs. 3-11. 8, p, 468.

Scolex polymorphus Rudolphi. 1 (larval Tetrabothria), pp. 3-4, pl. vi, figs. 8, 9. 4 (larval Echenei-
bothria), pp. 789-792, pl. 1, figs. 4-15. 7, noted under name of ‘‘larval cestodes,” as oceur-
ring in a number of hosts, pp. 270-284. 8, p. 413, ete.; noted in twenty-eight hosts.

Spongiobothrium variabile Linton. 1, pp. 462-464, pl. 11, figs. 13-16. 2, pp. 778-780. &, p. 42, 7,
p. 275. 8, p. 433.

Synbothrium filicolle Linton. 2 (Syndesmobothrium filicolle), pp. 861-862, pl. xv, figs. 2-4. 4, p.
819, pl. Lxvi, fig. 10. 9, p. 275. 8, pp. 413-414, ete.; noted in ten hosts.

Tetrarhynchus bicolor Bartels. 4, pp. 813-815, pl. Lxvmi, figs. 1-6. 7, p. 271. 8, p. 414, ete.; noted
in six hosts. '

Tetrarhynchus bisuleatus Linton. 1 (Rhynchobothrium bisuleatum), pp. 479-486, pl. 1v, figs. 9-23. 2,
pp. 857-861, pl. x1v, figs. 10-12, pl. xv, fig. 1. 4, pp. 810-811, pl. Lxvi, figs. 11-15. 5, p.
452. 7, p. 272. 8, p. 414, cte.; noted in twelve hosts.

Tetrarhynchus exinaceus Beneden. 4, pp. §11-812, pl. uxvi, figs. 1-8. 8, pp. 451, 454, 460,

Tetrarhynchus robustus Linton. 2, pp. 8556-8567, pl. x1v, figs. 7-9. 8, p. 414, etc.; noted in five hosts.
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LIST OF PARASITES AND THEIR HOSTS.

ACANTHOCEPHALA.

Parasite. Host. Page.

Bairdiella chrysura 387

. Cynoscion regalis .. 384
Dasyatissay ........ 346

Fundulus majalis ............... .. 36D

Lagodon rhomboides. .............. 380

keioﬁtomus xnmhlllrus ............. 392

. ; ophopsetta maculata ............. 41

Echinorhynchus pristis Rudolphi.............oooooee Me%ticpirrhgs americanus .......... 398
Micropogon undulatus............. 394

' Monscanthus hispidus............. 401

Orthopristis chrysopterus .......... 377

Paralichthys albiguttus............ 411

Pomatomus saltatrix................. 368

Symphurus plagiuse ................. 416

Echinorhynchus proteus Westrumb...............oiet Synodus feetens .......... eeseaanan 353
Echinorhynchus sagittifer Linton (adult) ,........:.... Rachyecentron canadus.................. PO 371
Coryphaena hippurus................ eneeienene 372

Cynoscion regalis .............. 8984

Lagodon rhomboides............. 381

. Micropogon undulatus............. 894
Echinorhynchus sagittifer Linton (young) ............. QOrthopristis chrysopterus .......... 877
Paralichthys albigattus............ 411

Paralichthys dentatus............ .1 410

Prionotus tribulusg................ . 404

Synodus ftmensli .................. .| 863

Echinorhynchs sp. (Fagments) ......................- imien s aibrgans 1) B

NEMATODA.

Ascaris brevieapitata Linton............. i iaiiiee. Carcharhinus obscurus. .c..v.vves.en. 339
Carcharhinus obscurus. 339

0

Ascaris habena Linton...coooiiiieinniiiiiiiiiaas 8;2?;%?&:‘_?’_1}?1}??? - ggf
: Scoliodon terrw-nove 842

Ascaris increscens Molin..... Corypheena hippurus. 372
Ascariy incurva Rudolph Seriola lalandi ......... 364
Ascaris inquies Linton .. Rachycentron canadus 8
Ascaris neglecta Leldy ........ Chilomyecterus schapfi . 403
ASCATIS 8D oevvtceeeensrieninnnans .| Kyphosus sectatrix..... 483
ASCATISSD vevvrerernaiiiriieena. .| Coryphzna, lupgurus... 372
ASCATIS 8D . ovveiiianiieninannns glcw 0gon un ul{gtus ........... 332

Joryphaena equisetis- ..., 3
Filaria galeata Sp. DOV .c.ovniiiiiiiiieinienienns ++==|{Sphyrna tHUro. ........o0ns R 344
GAnFqi{Iahchrisyl%u. G sgé
. aleichthys milberti........... 3

Heterakis foveolata Rudolphi.......... P RTE D -[iLeptocephalus conger. ......... 351
: Micropogon undulatus......... 395

: {.:gio}stom:z? xunthlllrus ......... 393

. phopsetta maculata ........... 1

Heterakis sp...oooavnanes. frreeesnaaes seesssvescesenieesf Paralichthys albIgUttus . ooomnsnnos 112
’ Sclwnops ocellatus ............... 890
Ichthyonema globiceps Rudolphi................ eneaen Eg;?;itglégg’:‘?}tlggﬁtus o gtl)é
Ichthyonema SP...eeucie i ciiriieceiiecriaccacnanan ve=) Corypheena hippurus........... 372
‘ Bairdiella chrysura .... 387
Brevoortia tyrannus. ... 352

Centropristes striatus........... 375

Cynoscion nebulosus............. 885

Cynoscion regalis ....c..coovnan.. 384

Fundulugmajalis ............o... 355

Hyporhamphusroberti........... 358

Lejostomus xanthurus ........... 392

Lophopsetta maculata ........... 414

Menidipmenidife. . .oev.vnana.. 860

Menticirrhus americanus....... 398

Micropogon undulatus........... 305

Immature nematodes (dscaris), usually ¢neysted on KOPSANUSTAL .oevvvevnranecnnnn.. 407
viscera. Orthopristis chrysopterus ...... 377
Type with a diverticulum from the base of the [[Paralichthys albiguttus...... 412
esophagus and another from the anterior end of the || Paralichthys dentatus.. 411
intestine’(figs. 26-30). Pomatomus saltatrix........... 368
Prionotus scitulus........oooonveai... 404

Prionotus tribultts............. feves 404

Scoliodon terree-novee ............ 842

Spheroides maculatus...... PO 402

*{8tolephorus brownii. . 363

Synodus feetens ...... 354

Trachinotus carolinus. . 366

Tylosurus raphidoma
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List of parasites and their hosts—Continued.

NEMATODA—Continued.

381

Parasite. Host. Page
Bairdiella chrysura ... 887
Caranx hippos ........ 365
Carcharhinus milberti .. ............. . 341
Centropristesstriatus................. . 876
Cory%hwmlx hipgm(xius. e ereieaiiaaias | 872
. on rhomboides................. J 881
In:’li,:\(ué;‘llfb nematodes (Ascaris), usually encysted on %&ﬁ%ichthys ullboixgl:&us. ________ i
SC . 2, H v y a
Type with basal bulb of cesophagus clongate and },'(::I’hlllt(g]’rtll‘;lzgf&:?:ltgs """" ‘é}é }
without diverticnlum, ihtestine with diverticulum at o, eqon " torr novan o770 342
auterior gx))d, post-unal regiou transversely corrugated Scomberomorus rugalig: 363
(figs. 81, 82). TylosSurus Marinus .....oeueenenen... 366
Immature nematodes (ASCAris) c...ovvviivnniiiiiiainas ﬂ‘i?ﬁg‘;’griﬁfiﬂg’l‘:ﬁ]&s IR : ggg
Type with clavate cesophagus. Galeichthys milberti .. N 1880
Immature nematodes (minute) ....ooovveevieaiiiiiaia g?mat?ntms sa.m;trix . ggg
eroplatea maclura .
Lecanocephalus annulatus Molin Diplodus holbrookii................ .| 883
Nematode (fragment) ... eeeeeevennenonaraeerineaeaeaens II\:qutich;rhus nm?ricunu, .............. ggg
Fucinostomus gula.....ooooiiiii i
Nematodes (small, probably two speefes)............... {Leiostmnus xanthurus 392
TyIosurus Marinus ...ovvveeiiiesiniiieirennns 356
CESTODA.
- DasyatiSs 88Y civeasiceiecciranannns . 848
Acanthobothrium paulum Linton ..., Ptqror\ntpu maclura 349
1C{u)u,l sa\lrlls ..... TR 3486
- . archarhinus obseurus.. ... ....ooiiiianinian. 389
Anthobothrium laciniatum Linton .....o.oooaaaiii. {Scoliodon terre-noves . . R
Aathobothrium pulvinatum Linton... .i Dasyatissay... 346
‘Anthocephalum gracile Linton . .| Dagyntissay ... 847
Calliobothrium SP...oocieiivariirnisosercorcennsinenes .| Scoliodon terree-no .| 842
Bairdiella chrysura .............. .| 887
Lagodon rhombofdes .....coceveiiiiiiiiiinnn. 381
%e ostomgs 1xnnthurusx ceeeeanen 323
eptocephalus conger.......... 851
Cestode cysts and lurvee. ........ reteraceessesecnnnrns ...[{Lophopsetta maculata ......... 415
Paralichthys albiguttus........ 412
Pomatomus saltatrix........ooiiii.. 369
Rachycentromn canadus........ooovievnniannna. 371
Scomboromorus regalis ..., oo, 363
v il Bit
Crossobothrium angustum Linton...........ocoiiiiaee. ggghg%gg‘:gfrg_’gg\l&l?: o DN 2‘?“)
Anguilla chrisypa. ..ol 361
(},‘lentrogristc.? sr.riutl;m..i ............... 3;/5
N yporhamphus robert 3b8
Dibothrium, Jurves ... i i imrererae i iiaeen Lophopsetta muculata - 115
: Pnrluitehthys ullbigutm 412
Pomatomus saltatriX.....ooiiiiiiiiiaii ... 369
Dibothrinm tfirtum Sp. nov . rraseeeenieaieans Synodus feetens cooee it iiiiiaiiia e 354
KeheneibothHi UM SP. . e e v eeaaiveiceeemeanananaesanns DRSYRUS BRY <o ieeiierenecreiinreeeeannnnnnnnns 346
Lecanieephalum peltatum Linton ......ooiiiiiaai, Dasyatis sy «ooooeieiiiiii 7
Onchobothrium uncinatum DieBing..vveiiieviiiininnns Dasyatis SBY . ..t ittt e iiq e raeaaany 847
Bairdiella ehrysura .ol 388
) |Carcharhinus obscurus.........ooviiiiiinanen. 810
|{Coryphwena hip[furus. ............. 372
{{Cynosecion nebulosus ..ol ... 386
: nylmS(ixigln regz}}:)s R 384
Galeichthys milbert feeeeeeeeaar i 350
Otobothrium crenacolle Linton, encysted............... Lagodon rhomboides. ... oo, 381
, Micropogon undulatus........ccoveeeeeiiann.. 395
Opsanustall....oovvivnnnnanas 409
Orthopristis ehrysopterus 377
Paralichthys albiguttus .. 413
Pomntt’omus su)tutrixl.i ....... 369
Scomberomorus regalis ... ..ol 368
Otobothrium crenacolle Linton (adult)...oeevviieiiincs] Scoliodon teIMe-NOVIE oo iiinniiniieraarnnens. 844
Otobothrium dipsacum Linton........ .| Centropristes striatus. ... .. ... viuvnennnennnnns 375
Otohothrium insigne sp, nov........ Carcharhinus obseurus......o.ovviiiiinnnnaan. 340
Otobothrium sp., encysted.......... Tylosurus raphidoma . ... ... ... 367
Paratenia medusia Linton.......... Igusylutlsl siuy T LR gj(?)
. archarhinus obseurus....o..ooooooiiiiiii.
Phorelobothrium lasium Linton. ... ooiiiiiiennoane. {Scoliodoln terrm{)novzn _______________ 343
¢ ; Carcharbinus obsCUIUS. oo oviiiiiiieianenanes 40
Phorefobothrium triloculntum Linton.................. Scoliodon LeTTm-IOVIE oo onmesioesnooss o 343
Phyllobothrium foliatum Linton.....ceveeevennanens ....[JGareharhinus obscurus. ... e g’gf,)

Dasyatis say
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CESTODA—Continued,

Parasite. Host, Page
Rhinebothrium flexile LiNton «_..._..cecooeeeiuaeeenns {gggﬂgg‘gﬁz’" |
Cyunoscion regalis .....oovvviinnnnannnn. 4 384
I\?lusyntis centrum] ............... o847
. : . N N T Micropogon undulatus................... -l 39
Rhinebothrium sp., encysted. Near R. flexile.......... ODSBINS U o e oo 107
Rachycentron canadus ... 371
Siphostoma fuseum ....... 359
Rhynchobothrium hispidumLinton .......o..oovai.. {ggﬁ)’;’:fl‘; Tlll)yuro """" gfl;
Rhynchobothriumw plicatum sp. nov...........  ....... {;ﬁ’};?gg{]ﬁg?novm SromTrmessmoecees gjé
Rhynchobothrium sp. gﬁg. 131) Dasyatis 8aY. oo verr it 348
Rhynchobothrium sp. (figs. 129-130¢) .............. Scoliodon terre-novee . .....oiiiiiiiiian.. 848
Rhynchobothrium speciosum Linton (adult) ..... Carcharhinus obscurus.... [T ..l 840
Corypheena hippurus................... 373
Rhynchobothrium speciosum Linton (encysted) ....... {()ynoscion regalis ... .ooiiiiiieiaan., 384
Pomatomus saltatrix. ............ . ... 1 369
Rhynchobothrium teniuspine Linton (adult)........ ..-| Dasyatis say............. 348
Rhynchobothrium tenjuspine Linton (encysted). .| Micropogon undulatus .. . .| 39
Rhynechobothrium tumidulum Linton (adult)...... .| Dasyatissay............. . . 348
Rhynchobothrium tumidulum Linton (encysted) Opsanus tau...... 409
Anguilla chrisypa 351
Bairdiella chrysura .................... ..{ 388
Centropristes striatus, ... . ... 37
Lagodon rhomboides................... . 381
Leiostomus xanthurus ................. . 393
Micropogon undulatus................. . 395
. . Orthopristes chrysopterus. 3877
Rhynchobothrium sp. (encysted)........ veneereesrerens Paralichthys albiguttus. 4412
Cysts usually small, oval, often clustered in mesen- j|Paralichthys dentatus. ... 411
tery and on viscera. X Prionotus scitulus....... ... 404
Larve rather short, but with comparatively long eon- |{Prionotus tribulus...................... .| 405
tractile bulbs and hooks, suggesting R. longispine (figs. || Pteroplatea maclura .............c...... . 349
87-94). Rachycentron canadus.......c.eeenun.. o8N
Synodus feetens ..., oiiiiiiiiiiaa.n 354
Trachinotus carolinus........ retreenreeenannens 366
R }énirtdieﬂq otzhrytsqm. . 348
Rhynchohothrium sp. (ENEYSted) .vasveeserisesnsines...[{SontrOpristes striatus 876
C{vsts usuall smnl{j eglipticrﬂ, or fusiform on viscers. 8"‘:}?“‘019" ret{;l“ﬂ PIRSAEEEEELEEERLEE 384
Larve with ¥()11g necks and proboscides, oval or pyri- | |OFthopristes chrysopterus........oooeenneno. 877
form bulbs and minute hooks, suggesting some form
like R. tenuispine.
Bairdiella chrysara ... 388
Centropristes strintus 376
: X . Cyunoseion nebulosus o...oooniinaa.... 386
Rhynehobothrium sl). (encysted).... Menticirrhus americanus .............. 398
Cysts usually small, various shapes on viscera., Micropogon undulatus ................. 395
Larvee with long necks and )x'obosg:idcs:, smqll, but [|Orthopristis chrysopterus cooveoow oo 377
not minute hooks, suggesting form like K. plicatum ||Pomatomus saltatrix ....oooviieeiininninnn... 369
(tigs. 97,98) .
»
g"f‘“?’ ?ut\llrus. T ARt 3:)(2)
ne i wste aleichthys milberti........ 361
Rl(x))yr;tc“h((’)]l‘) Ovtlll(rﬁgl 8- (eneysted) e Scomberomorus maculatus. . -] 862
Tarve with brond, emarginate bothria, some at least ||SCOMBErOMOTUS regalis....oouneveeenneennnen. 363
having elevated borders (tigs. 99,100). )
Rhynchobothrium sp, (JAIrva).....eevevreeinenniciann.. Menticirrhus americanus ........oooaviiaeniae. 399
’ Anguilla chnsypa... .. 351
Bairdiella chrysura ... 387
Centropristes striatig. ..ol 375
Coryph@na equisetis......ooeoveeiin 374
Cynoscion nebulosus . ...... ..ot 385
Cynoselon regalls .. oooveiveiinnnneenn. 384
Diplodus holbrookii.......c..covnan. . 383
{:tro ni~| cr?.ﬂsoms.li .............. gé?
. fundulus heteroelitus .., . G
Scolex polymorphus Rudolphi...coeeenenniaiiiinaii., Gu]ejcmsys milberti...... 350
Hyporhamphus roberti. . 358
Lagodon rhomboides..._..._........ ... 381
Lejostomus xanthurus ... ..o..ooooooue.e. 393
Leptocephalus conger. 361
Lophopsectta maculata. 415
Menidia menidia. .. ... 360
Menticirrhus americanus ........... ... 398
Micropogon undulstus.........ooveens vereress| 395
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Parasite. Host, Page
Monacanthus hispidvs ... oo Lol 401
Opsanustan.............. 407
Orthopristis chrysopterus 377
Paralichthys albiguttus . 412
Prionotus tribulus. .. 406
Pomatomus saltatri 369 .
ll’texiopluteu mmclun(t1 .. . 3:;9
. , ; Rachycentron canadus . .| 3711
Scolex polymorphus Rudolphi... Scienops ocellatus ... .| 3%
Scoliodon terre-nove . doo342
Siphostoma fuscum ... .1 859
Stolephorus brownii. .. .| 858
Symphurus plagiusa .. . 416
Synodus feetens ... 854
Trachinotus carolinus. - 866
Tylosurus marinus .. .| 356
Spongiobothrinm variabile Linton........c.ociveevaae. Dasyatissay......... AT
Synbothrium filicolle Linton...........cooaiiaunaaiiie. Carcharhinus milberti. .. -84
Carcharhinus obscurus.. . 841
Lophopsetta maculata. .l d41b
Micropogon undulatus.. - 396
Paralichthys albigyttus. .| 418
Synbothrinm filicolle Linton (encysted)eoeeaeenanena... Toinatomus saltatrix 369
Pteroplateamaclura. .. 349
Scoliodon terree-nove ... 344
Scomberomorus maculatus. 362
Sceomberomorus regalis. .. -] 363
gy?os(;li?ln regnillil?. i 385
. ic 'S ertl .. 350
SYNDOLRTIMM 5P .. ee vt ie et ee e R keI o
Type with strong, recurved hooks, gg};:{{’gﬁg; g&?ﬁ‘;ﬂu“s' ‘3(')(7,
Twenia sp. (eneysted) ... e Fundulus majalis ... 355 °
Tetrarhynchus bicolor Bartels .....oooiiiiiiiinaan. Coryphsena hippurus. . .| 873
Carcharhinus milberti. . 8N
Tetrarhynchus bisuleatns Linton (adult)........... ... Carcharhinug obscurus. . -1 340
Scoliodon terree-novee...... 344
Bairdiella chrysura.... . 388
Caranx hippos....... 365
Cynoscion nebulosus .| 386
Cynoscion regalis...... N
Lagodon rhomboides.. . 381
Leijostomus xanthurus . 393
Lophopsetta maculata.... B
Menticirrhusamericanus. - 899
Micropogon undulatus.. .89
Opsanus tal..oeeennaonan . 499
Tetrarhynehus bisuleatus Linton (cncystod? &'\':_Hﬁ?f;fﬁ;:gfgf&’f&f;s . H ';
i“I{;;llén;:gﬁ;:l?\lllbmucosn of alimentary canal, [’o'matomus saltatrix .. . 369
- Prionotus seitulus... 44
Prionotus tribulus..... . 400
Rachycentron eanadus. 08N
Scomberomorus regalis. . A 363
Scomberomorus macuiat AB62
Silene vomer......... . . 366
Siphostoma fuscum.... . 359
Spheroides maculatus. 402
Symphurus plagiusa. .. 416
Tetrarhynchusrobustus Linton ..., Carcharhinus obsSCUruS .. .ooviiiiiirenennannn. 341
TREMATODA.

. Micropogon undulatis...coveeenninenennn.n. 397
Aspidogaster ringens sp. NOv....coooiiiiiiiiiiiiiiia {Tmcn I)gl\ls carolinus. 6T
[0 (721 1 1 UG Monacanthus hispidus . 401
Dactylocotyle sp . Brevoortia tyranuns. ... 352
Dichdophora sp........... ..} Orthopnstis chrysopterus 380
Distomum aduncumsp. Nov.....coaiieeienanen, O, Opsanus tau............. 1409

Brevoortia tyrannis . 362
Caranx hippos . 365
Coryphieng equisetis .. 374
Lagodon rhomboldes. . 382
Distomum appendiculatum Rudolphio...coaaiaaaiiiis Lelostomus xanthurus 303
Lophopsetta maculata.... 415
Orthopristis chrysopterus 378
Prionotus scitulus........ 404

Prionotus teibulus...............
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Parasite.

Distomum areolatum Rudolphi

Distomum bothryophoron Qlsson

Distomum corpulentum 8p. NOV.......ccoviiieriannnnnn

Distomum dentatum Linton

Distomum hispidum Abilgaard ......... vemnan [

Distomum imparispine sp. nov..
Distomum inconstans sp. NOV.. .. ...ceovveeiiaroreinen.

Distomum monticellii Linton........ccoeiiieeeniin..n.
. _Many of these distomes being immature the specific
identification, in such cases, is uncertain,

Distomum nigrofiavum Rudolphi..........c..,..oe.
Distomum pectinatum, sp. DOV ... ivniiiiiieneaanna..
Distomum polyorchis Stossich .............cccceevuee...
Distomum pudens Linton......ooevviiivenininninnnns ves
Digtomum pyriforme Linton ........oooevviivennnnaen .as

Distomum simplex RUA0IPhi. . vseervrreirinrnerne 2ean

Distomum tenue Linton..........c...cociiiiieiiinioaa.

Distomum tornatum Rudolphi

Distomum valde-inflatum Stossieh...................... !

Distomum vibex Linton.........iooiiieeiinnieinnnnen.

TREMATODA—Continued.

-

{

{

{

!
{

Bairdiclla ¢hrysure...ooooooviiieniiiiianannaan
Micropogon undulatus .
Orthopristis chrysopterus .
Scieenops ocellatus
Micropogon undulatus ..
Orthopristis chrysopterus .
Paralichthys dentatus FUTAN
Lagodon rhomboides. .. .
Orthoy‘ristis chrysopteras vees
Coryph@®na efjuisetis .. .
Loplopsetta maculata. .
Micropogon undulatus .
Paralichthys albiguttus .
Parplichthys dentatus..
Pomatomus saltatrix...
Rachycentron canadus.
Fundulus majalis ......
Leiostomus xanthurus ..
Orthopristis chrysopterus .........
Leptocephalus conger. ...
Menticirrhus americanus
Seriola lalandi.._......
Rachycentron canadus.
Cheetodipterus faber. .
Bairdiella chrysura ..
Centropristes strintu
Coryphwna equisetis .
Corypheena hippurus .
Cynoscion nebulosus .
Lagodon rhomboides. ..
Leiostomus xanthurus .
Menidia menidia........
Menticirrhus americanus
Micropogon undulatus. ..
Paralichthys albiguttus
Paralichthys dentatus. .
Pomatomus saltatrix.
Prionotus tribulus...
Rachycentron eanadu
Scomberomorus regalis.
Seriola lalandi.......
Synodus feetens
Trachinotus carolinus..
Cory({)hwnu equisetis .
Bairdiella, chrysura .’
Trachinotus carolinus
Cynoscion regalis.....
Paralichthys albiguttus .
Rachycentron canadus,
Brevoortia tyrannus. .
Lagodon rhomboides.
Menidia menidia.......
Micropogon undulatus .
Caranx hippos......
Centropristes striatus.
Coryphena equisetis .
Coryphesna hippurus.
Cynoselon nebulosus ...
Menticirrhus americanus
Micropogon undulatus....
Orthopristis chrysortcrus
Pomatomus saltatrix...
Scizenops ocellatus .
Coryphiena equisetis .
Corypheeng hippurus. ..
Mentieirrhus americanus
Synodus feetens
Tylosurus marinus ...
Cynoscion nebuiosus .
Lelostomus xanthurus .
Menticirrhus american
Micropogon undulatus .
Monacanthus hispidus .
Opsanus tau
Orthopristis chrysopterus
Paralichthys albiguttus ..
Rachycentron canadus.
Siphostoma fuscum.....
Trachinotus carolinuy..
Spheroides maculatus
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List of parasites and their hosts—Continued.

TREMATODA—Continued,

Parasite. Host. Page.
’ Bairdiella chrysura ...l 388
Cynoscion regalis. . 385
Dasyatiscentrura... 348
Lagodon rhomboldes. 382
Lelostomus xanthurus 393
Leptocephalas conger. ... 351
Menticirrhus americanus . .l 899
: Micropogon undulatus....... et 397
Distomum vitellosum LIntof. ... ocooiiiaiianeeniaaannns gﬁ;’;ﬁf&";ﬂ‘&m hispldus ... 3&%
Orthopristis chrysopterus ..............:. —-eeee 378
. Paralichthys albiguttus ............. N 413
Pomatomus saltatrix................... ..l 869
Prionotusscitulus..............c.oiiaen . 40
Prionotus tribulus 406
Scieenops ocellatus . 390
Trachinotug carolinus 366
Tylosurus marinus .. ... b tiiiiiiiiiiae. 357
Bairdiella chrysura (tigs. 168, 169) ........... ...} 389
ghilorlr;ycterus schapfl (88.208) . ;eeneenaniana.. ) ?}23
oryphana esquisetis| g,
Gorsbin. i Sotisl(figs. 213, 210) 1.eoeennen. { i
noscion regalis N - | ¢
Siphostoma foseum r{?%‘“cdi%.f U.8.N. M. { 359
Spheroldes maculatus] X% P.? 402
Galeichthys mitberti (fig. 20913 .................. 350
, Lagodon rhomboides (fig. 179) ................. 382
Leiostomus xanthurus (figs. 173, 198, 199)...... 893
Lophopsetta maculata 415
Paralichthys albiguttus}(figs. 171, 172) ........ 413
Rachycentron canadus 872
Distomum H]il ............................................ Menidia menidia (Bul. U. 8. F. C. for 1899, p.

List of unidentified specimens comprising distomes, 444; figs. 857, 858) .. iiuiiiiiiiiiiii i 360
usually represented by one or very few examples, and |[Micropogon undulatus......oooovioiiaiaien... 397
they often immature or in a poor state of prescrvation. HOPSANUS AN . .ooiiii it iiioiaiinieiisannrnacns 410

Opsanus tan (Ag. 215) ..cvvieiiinirnenneeianeas 410

Opsanus tau é £ig8.167,208) covuiiiiinnnnnnnnnnnn 410

Paralichthys albiguttus ............cooiiiii, .0 414

Prionotus seitulus... ...l veaneenee 404

Pteroplatea maclura .......coevvvininiieiinanns 349

Seriola lalandi ...oovieaiiiiiiiii i, 364

Sphyrena borealis. ... 361

Stolephorus brownii.............. [ 858

Symphurus plagiusa .. ... iiiiiiiiiiiian 416

. gmc 1ing§us carolinus........ 869

A POL aranx L1 T - 360
Gasterostomum arenatum Linton ..........ccoouimeenn {Scombemr‘x)x%rus vegalls ..ol .. 363
Gasterostomum baculum sp. nov.. .1 Scomberomorus maculatus. .. ... ..ooin.s | 362
GAsSterostomum ZOTZON 8P, MOV .. cvviieiieeescescenanannn Serjolalalandl ...l . 364
' CaranX hippos....coovveniiniiiiiinee 365

Menidia menidia. e eraeeanemenaeierae- 360

. Opsanug tan............ Jees 410
Gasterostomum gracilescens Rudolphi.................. ggg}}:g};%’sss&lgﬁ?;mq e : 5 ;%
Spheroides maculatus 402

Stolephorus brownii 353

VI'ylosurus marinus..... 357

Gasterostomum sp........... Orthopristis chrysopteru 379
Gasterostomum sp. geriolu,i]ulnndi i 264

s . ynoscion regalis .. 38k
MICrOCOtYIe 8P e e iii e e niie i enrieacieareanraaaanaann {Pomntomus saltatrix. 270
Monostomum vinal-edwardsii Linton..o...oo. oo, {8?&‘:&},’53’{2 chrysopteru g%g

. Fundulus mag‘alis - 366
Mounostomum sp Menidia menidia......... . 360

List of unidentified specimens eomprising mono- Orthox)ristis chrysopterus .............. 379
stomes usually represented by but one or by a very Trachinotus carolinus.. ........... 367
fewlexumplcs and they often in a poor state of preser- |lOrthopristis chrysopterus ................. wesns| 879
vation,

)
PROTOZOA.
Gregarines.....veeeinn fensetaarectanaiacassenere b, Siphostoma fuscum 4 869
Archosargus probatocephalus..... 382
Myxobolus (Henneguya) BP..ucienenaiineriecenenanenas Scisnops ocellatus ... .. .. .890
¢ |[Trachinotus carolinus.......... ceeeneeneeeans ., 366

The copepod parasites mentioned in this report have been turned over to Prof. C. B. Wilson, who
has kindly given me the generic names of a number of them. :
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. Scolex spherical or subspherical, with cup-like bothria
. Scolex of various shapes, but unlike 1
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List of parasites and their hosts—Continued.

COPEPODA PARASITICA.

Parasite. Host, Page.
o Mieropogon undulatis ... oveiiiiioniennannn 398
Species of Anchorells ... .. ... ... {Mum] COPHUIIS. o oo e es ool 361
AT 8D a e et e Diplodus holbrookii................... ... .... 383
Bomolochus sp Orthopristis chrysopterus ..., . . 380
Brachiella 8p. ... oo i i [grev&»mﬁm A4 15 41 181 YA 362
: I nirdiella chrysura ... . ... 389
Species of Caligis ..o e \Coryphena eq%‘%m ______ 374
Chondraeanthussp. ... ... i e iiiiaas Chilomycterus S(’h(LI)ll 403
Seriola lalandi ........... .. ..., 364
Copepod parasites..... ...l Tylosurus caribbeus 358
Tylosurus marinus 357
. Menidia menidia 360
Species of Brgasilug ..o ovueiiini i { Mugil cephalus 361
J 811 hopristis chrysopterus ..o oot 380
e APTLEOTIE Joryphaena equisetis ..o oiivarrvininnriuans 374
Bpeeies of Lernmwonems .. ..oooiviii ciiiiiiiii i { Upenets maculatus . .....oooooooeeneneo 362
Bairdiella chrysur .........oooiiiiiiiion., 389
. Paralichthysdentatus ................ ... ... 411
. Species of Lernanthropus ... ... oo ailL..s Pomatomus saltatrix. ..o 370
. Prionotus tribadus. ..o i 406
| Tylosurus marinus .........co...... [ 357
413 8 o 1L o N Carcharhinus obseurns................o...... 341

ANALYTICAL KEY TO GENERA OF CESTODES MENTIONED IN

THIS REPORT

AND IN THE PAPERS GIVEN IN THE LIST ON PAGE 328.

3 {Scolex simple, either with or without rostellum. .. ... .. oo ittt it eaeeiaenas Tania
* \Scolex with retractile, tentacle-like appendages in front . .
4 J8colex disk-shape without bothria............... e
* |8¢olex provided with bothria.......
5 BOthIIa tWO . L i ittt araaaas
T T A L T
. (Bothria immersed in a discoidal or subglobular mass .
6. PR
Bothria distinet
. {Scolex diseoidnl Lecanicephalum
* 1Seolex subglobular with subglobulur myzorhynehus ..o it Tylocephalum
4 {Scolcx unarmed... ..o N e ee e eer e s e e e et ae s ae e a e ae b e e et e neaas
“ \8colex armed
9 fBothria without auxiliary suckers. ... e 10
* \Bothria with anxiliary suckers ... .18
10 {Bothrin Wit COSMIE . L reiteciaeacaaane 1n
T ABOURTIL WItHOTE COSUR . oottt ettt et i e e et ettt e et e e iaeaneaann 12
1 {Scolcx WILH I YZOPIYTICHIS. - ¢ et e et e et ettt et e e, Lcheneibothriuvm
Seolex without distinet myzorhynehus in adult...... Rilinchothrium
19 {Bothriu in pairs with frilled or lobed borders. ... Spongicbothrium
" \Bothria cruciform with entire marging ... ...... . .. Anthobothrium
13 {Twn auxiliary suckers on each hothrium Orygmatobothrium
One auxilinry sucker to each bothrium. o e i i ciiacieaaeaaeea 14
1 Auxiliary suckers relatively large, formed from anterior part of bothrium ..o i criecienenas 15
© LAuxilinry suckers 8mall, CIreur . . oo it e e i aeen e 16
............. Monorygma

—
-3

16,

Auxiliary suckers horseshoe shape, anterior ends of bothria partly retractile.

. Calyptrobothrium

B L7018 10 LT B Y 0T 55 - R 17
Bothrin CPUCTIOTIN. L ... et ittt ettt ettt et ettt i b s sesaraanbansnnaeases 18
Cestode from Tile-fish
.. Phyllobothrium.
. Anthoccphalum
Crossobothrium

{Auxiliury suckers entire, scolex with terminal haustellum. ... ... .. ... ...

Scolex with terminal muscular disk ...
Scolex without terminal muscular disk
Bothria slender, pedicelled, with crenulate borders. ..

\Bothria short-pedicelled, border NOL Crenulate . oounn i
{Bnthrm Armed With OOKE «vev ittt vt e ri i et e e aaena vheeas

Scolex prov1ded with retractile spiny probosci«k

aThe worms r(,ferrul provisionally to this genus in this rcport, appear to bc without bothria, See D, tortum under Synodus,
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‘Hooks inconspicuous, of densely fibrous structure Thysanocephalum

2. HOooks Chitinous, StrCtRICLEES . .oumn ettt iie ettt ettt ae e san s naannsnnscusraeatenansnnnns 2
gy, JHOOks SImple......ooeiiiiin. e e et vemmeeeetansesenseenneeseaetesaaonantateaarteaanennneeran——nns 22
* \Hooks compound........ PO et eeieeerareeneaaeanaaaanan 23
92 Bothria without auxiliary suckers .................. . . Onchabothrium
* 1Bothria with auxiliary suckers anterior t0 Dooks ... ..o iioiire it i eiaiiira e iiearnatranes Calliobothrium
23 Scolex flattened, bothria in pairs, hooks in pairs united by a chitinous bar.........o.iiceiniiianiaa... Platybothrivm
BOthrin CTUCIIOTIN o ettt it et ittt ra et aaies s aatntaass v aaeamssnaaaccnsansasaacnasansanansensacen 24
o4 {Hooks with two prongs each, bothria costate Acanthobothrium
Hooks with three prongs each, bothria loculate at posterior end....cooeeveieiioiiiiiiiaiiiiaiianaan, Phoreiobothrium
25 {Bothrin two
* |Bothria four
>26 Bothria without auXilary Pits «o. o i it atcaitetaaecatcanncacaenoanaaanraasnsaanen Rhynchobothrium
*lBothria with auX o ry PItE .o it i iir ittt ticeeacenearannecacnsenreannsnanancnnnnancnnansnn Otobothrium
27 {gothrm lateral........... verees. Tetrarhynchus
BN =101 713 5 T T8 753 43§ 1T veanan RPN Synbothrium

B.B.F.1904—22



TABLE OF NEW DISTOMES AND OF SOME UNDETERMINED SPECIES RECORDED AS DISTOMUM SP. IN THIS PAPER.

Size (milli-

al to pharynx.

ward posterior !

Species. Suckers. Vitellaria. Testes. Ovary. ‘meters) Ova (microns). Intestine. 5 Remarks.

D. corpulentum sp. nov. { Ventral as] Coarse granular, | Two, {ransverse, | Transverse, be- | 225........... Not uniform, | Diverticula at | Body subspherical;
from Lagodon rhomboid- much as four posterior and a short dis- tween ven- 51 x 27,41 x anterior end; esophagus very
es (figs. 180-182), times oral. Iateral to ven- tance behind tral sucker 24, 27 x 20, forks mnot short.

. tral sucker. ventral sucker. and testes. 30 x 15. traced to pos-
terior end.

D.imparispine sp.nov.from { Ventral a little | Posterior and lat- | Two, on median | Oval-elliptical, | 9.............. 70x 40........ Forks simple...i Thirty-four oral
Rachycentron canadus larger than eral granular line, near to- near testes spines, unequal; an-
(figs, 189-194). oral, masses, abun- gether and and in front terior part of body

dant, but not near posterior of them. with small spines;
reaching ven- end. “¢irrus pouch behind
tral sucker, ; ventral sucker;

i pharynx elongated.

D. aduncum sp. nov. from | Ventralsmaller | A few subglobu- | Two, lateral, in | Globular, in [ 0.87........... Variable, av- 1 Forks simple, | Minutely spinose; gen-

Opsanus tau (figs. 195-197). than oral. lar or lobed frofit of vitel- front of left erage of | reaching but | ital aperture a suck-
masses, lateral laria. testis. best formed,! shortdistance er to left of ventral
toward poste- 20 x 10. i back of ven- sucker; pharynx re-
rior end of tral sucker. mote from mouth;
. body. cesophagus long.

D. pectinatum sp. nov. from | Ventral twice | Granular masses, | Two, near poste- | Oval, in front | 21............ 22 x 15,18 x17.] Forks simple, | Fleshy papille on
Bairdiella chrysura (figs. oral. lateral, not rior end. of testes, re- reaching to head and mneck;
200-203). abundant. mote. posterior end. g ha {y nx cylin-

i rical.

D. inconstans sp. nov. from | About equal....| Abundaut, poste- | Six on left, four | Lobed,between | 0.7t02.1; very | 60 x 40, some | Forks simple, | Cirrus bulb shifting
Chztodipterus faber (figs. {  riorandlateral, on right side, iateral groups variable in variation. | to posterior with state of con-
183-187). : t may extend to a little behind of testes. shape. end; oesoph- traction: Minute,

pharynx. middle of agus distinet. rounded spines on
body. anterior half of body.

D. sp. from Symphurus pla- | Oral equal to | Lateral masses, | Two, lateral..... Infrontofright | 0.78 to 1.05 ... 22x 15........ Forks .simple, | Body covered with
giusa (figs. 161-164). or slightly Tobably den- testis toward extending to minute, flat spines.

. larger than | ritic. - median line. near poste- Some of the speci-
ventral. : rior end. mens obliquely
truncate posteriorly.

D. sp. from Rachycentron | Ventral twice | Lobed behind | Two, close to- { Subspherical, | 1.............. L S O { Ova muech smaller at
canadus (figs. 171, 172). oral. ovary. gether, near close behind . one end than the

i middle of testes. ' other;i e, oval-
body. i pointed.

D. sp. from Trachinotus | Ventral about | Peripheral, from | Two, close to- E Lobed, at ex-|55.........-.. 27x M4l Forks simple, | Ventral sucker near
carolinus (fig. 204). twice oral. ventral sucker gether, near ; treme poste- extending to | posterior end. Gen-

tonear anterior posteriorend. | rior end be- posteriorend; | ital aperture close
end, not abun- i hind testes. esophagus | behind forks of in-
. dant. | none. i _testine.

D.sp. from Bairdiella chrys- | Ventral larger | Coarse granular [ Two, diagonal | Oval, close to | 0.84........... 63X 35........ Forks simple, \ Pharynx pyriform,

ura (figs. 168-170). than oral. masses, poste- toward poste- | testes,infront to posterior | larger than ventra
rior and lateral |© rior. i of them, to end. i sucker. :
to pharynx, . right. |
abundant. ! ]

D. sp. from Lagodon rhom- | Ventral sucker | Abundant granu- | Two, somewhat | Oval, trans-{ 2. ............. (G 30" TR
boides (fig. 179). smaller than lar masses, pos- lobed under: versein front

oral. teriorand later- pressure to- | of testes,

i

end.

‘SHIAESIA 40 NVEEAd THL J0
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LIST OF FIFTY-NINE SPECIES OF BEAUFORT FISHES WITH NOTES ON FOOD AND
ON THE PARASITES FOUND IN THEM IN JULY AND AUGUST 1go1 AND 1goz.

Carcharhinus obscurus, ])usky Shark.

Date. Number and size.of

! L P
fish examined. Food notes.

1 (length 4} feet) ..... Alimentary canal empty.
..| 1 (length 6 feet)...... Fish.
- ../ 1 (length 6 ILLL) ...... Fish (shecpshead, used for bait).
July29.. ,....... 1 (length 6 feet 7} | Alimentary canal empty,
inches, weight 111
pounds.)
August26........ 1 (length 7 feet, | Fish.

- welght 203 pounds.)

These sharks are referred to this species although they do not agree in all diagnostic features with
the descriptions published in Jordan & Gilbert’s Fishes of North America, or' Jordan & Evermann’s
later work. The pectorals do not reach quite to the first dorsal. The second dorsal is larger than
the anal. There is not much difference between the upper and lower teeth. They agree rather well
with Prionace in the character of the fins, but the nose is much shorter and broader than in that genus.

The specimen examined on July 26 had been caught less than an hour before by Mr. Russell J.
Coles. It wasa much cleaner cut and more graceful shark than any other seen by me at Beaufort,
The tips of the pectorals were black,a character not noted in the others. The specimen taken on July
29 was caught at the Fish Commission wharf and was seen by me while it was still alive. Mr. Coles
stated that the tips of all the fins of his specimen were black when it was first captured. He also said
that it was much more voracious and gamy than the others he had taken.

NEMATODES,
1. Ascaris habena Linton.

1902.—July 26, 1 female. This specimen was not in good condition and looked as if it had been
introduced recently with the food, but was not in the proper final host; length 45 mm.

2. Ascaris brevicapitata Linton. [Figs. 22, 23.]

1902.—Aug. 26, 8, immature. Five of these were taken directly from the stomach; the others were
found in washings from the stomach and intestine. One of the smaller forms was transparent enough
to allow it to be demonstrated that it belonged to the type which has a diverticulum of the intestine and
an elongated basal enlargement of the cesophagus. -This ¢haracter in the encapsuled and immature forms
found in various teleosts is associated with a corrugated postanal region, which, however, was not the
case with these worms. They were found with their heads penetrating the mucus membrane of their
host, where they caused some irritation, as was evidenced by the inflamed condition of the mucus
membrane where they were attached.

The shortest measured 10 mm. in length, the longest 20. Some were slender, others were plump.
There was considerable variation in the shape of the postenor end, but all agreed in having rather
thickish lips at the anal aperture.

The jaws, while not fully developed, are seen to be those of a very short-jawed species.  The
specimens are referred provisionally to the species 4. brevicapitata, which was originally described from
the tiger shark.

CESTODIS.
3. Anthobothrium laciniatumn Linton.

1901.—July 8, few. '

1902.—July 26, 2. July 29, 3. Aug. 26, numerous. All found in the intestine.
4. Crossobothrium angustum Linton.

1801.—July §, very numerous. »

1902.—J1 ul'y 11, few and small. July 26, 2. July 29, 36, Aug. 26, very numerous. All from
intestine. '
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5. Phyllobothrium foliatum Linton.

1902.—July 11, few, small. July 29, 2, length 45 mm. Aug. 26, 2 small specimens and 1 larger,
referred doubtfully to this species. Auxiliary acetabula were seen on the bothria, but the arrange-
ment of the latter was more like that of Crossobothrium than Phyllobothrium.

6. Phoreiobothrium lasiure Linton.
1901.—July 8, 2.
1902.—July 11, few, small. Aug. 26, few.

7. Phoreiobothrium triloculatwm Linton.
1902.—July 29, 30, 1 measuring 55 mm. in length, others probably longer. Aug. 26, not numerous.,

8. Rhynchobothrium speciosum Linton.

This specific name was made to accommodate certain encysted forms, which were found in several
species of teleosts.

Owing to the lateness of the hour on two occasions and the abundance of other materlal to look
over on all occasions when specimens of this species were found, but few notes were made of the fresh
material. Enough was determined, however, to warrant the conclusion that the species is certainly
either R. speciosum or very near it.

1902.—July 11, 2. One of these after killing in Lang’s picro-aceto corrosive fluid measured 150
mm. in length. July 26, 4, found in both intestine and stomach. July 29, 2; 1 of these, measuring
60 mm. in length, presented an interesting abnormality, in what appeared to be the beginning of

supernumerary contractile bulbs situated 8.5 mm. behind the normal bulbs. Length of head and neck
to base of normal bulbs 7.5 mm. The second specimen measured 256 mm. in length. Aug. 20, few.

9. Otobothrium crenacolle Linton.

1902.—July 11, several in small cysts of elliptical outline in the submucosa of the stomach wall.
July 26, immense numbers encysted in stomach wall, cysts small, ellipsoidal and oval-elliptical.
Length of oval blastocyst, 1.5; greatest diameter, 0.9; length of larva 0.45 mm. Aug. 26, few.

10. Otobothrium insigne sp. nov. [Figs. 141-145.]

- Head broad, bothria lateral, widely divergent at the posterior end, with flexible borders; neck
elongated, expanding at posterior end into a prominent funnel-form collar, which overlaps the anterior
end of the body; accessory bothrial organs conmspicuous; proboscides armed with hocks of dlverse
shapes and sizes; contractile bulbs oval, about two and a half times as long as broad.

Body, so far ag developed, of nearly uniforin breadth; first segments beginning a short distance
back of neck and very short; ripe segments not seen, last segment one and .one-half times as long as
broad; reproductive organs seen only in rudimentary condition; reproductive apertures irregularly
alternate at a point a little in front of the middle of the lateral margin of the segment.

Lateral vessels conspicuous, slightly sinuous.

Dimensions, in millimeters, of specimen mounted in balsam: Length 10; length of head and neck
4.2; length of head 0.7; breadth of head 1.2, of neck just back of head 0.4, of neck at bage 1.2, of body
just back of neck 0.87; contractile bulbs, length 0.72, breadth 0.28; length of proboscis, estimated,
3; diameter, excluding hooks, 0.09; diameter, including hooks, 0. 15 length of longest hook 0.045;
diameter of accessory bothrial organ 0.15; distance from base of neck to first segment 0.6; length of
first segment 0.05, breadth 0.82; last segment immature, length 0.9, breadth 0.6.

Rudiments of reproductive organs begin 0.5 back of the junction between neck and body; collar
of neck overlaps body 0.3. The distinction between the neck and body in the stained specimen is
sharp.

1902.—July 26, 2.

11. Tetrarhynchus bisulcatus Linton.

Numerous in pylorus and intestinc. The heads of these worms, as is usual with this species, were
found to be embedded in the mucous memhbrane, sometimes several heads together in the same pit.
This condition is attended with much irritation and.gives rise to some inflammation in the mucous
membrane.

1901.—July 8. )

1902.—July 11, numerous. July 26, few. July 29, 1, associated with T. robustus. Aug. 26, very
numerous in stomach, where they were attached to the mucous membrane.
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12. Tetrarhynchus robustus Linton.
1902.—July 26, 10, instomach and intestine. The heads were much larger than those of 7" bisulcatus,
the collars looser, with uneven or somewhat broken posterior borders. July 29, 8.

18. Synbothrium filicolle Linton.

1902.—July 11, few; July 26, several, from cysts in stomach wall, a few possxbly free in the
stomach. Several dark-colored cysts were cut out of the stomach wall, but owing to the lateness of
the hour were not examined until the next day. No larvee were noted at the time of collecting. The
material was left in sea water over night. When the cysts were examined in the morning several
specimens of Synbothrium were found associated with the cysts, from which they had eyidently
emerged. When the alcoholic material was reexamined a few days later a dark-colored cyst was found
to contain degenerate waxy tissue with probicides of S. filicolle.

It would appear that some of these parasites had penetrated the mucous membrane of their host
as larva with blastocyst attached and there became encysted.

14. Cysts.
1902.—July 11, 2 in‘'mesentery. These cysts were translucent, the larger 9 by 11 mm., the other
gomewhat smaller. The larger cyst was opened, but nothing was found in the lymph w1th which it
was filled but a small blood clot.
- " PARASITIC COPEPODS.
15. Pandarus sp.
1902.—July 29, 5, dark- brown.

Carcharhinus milberti, Blue Shark.

1902.—July 25, 1. The identification of this shark was made with the aid of Jordan & Gilbert’s
Fishes of North America. While not agreeing with the description of this species in all particalars it -
was in closer agreement with it than with any other described by the above-named authors. .

The shark was caught by Mr. Russell J. Coles of Danville, Va., with rod and reel. It was a
female with young, exceptionally thick-bodied, and over 9 feet in length. Alimentary canal empty,
except for a few small fragments (crystalline lenses, ete.) of fish, a plate from the test of a sea urchin
and a few thm strips of vegetable tissue.

NEMATODES.

1. Tmmature nematodes ( Ascaris).

1902.—July 25, 10. This is the type with elongated bulbular basal portion of cesophagus: and
corrngated post-anal region. The parasites had evidently been recently introduced with the food.

, CESTODES.
2. Tetrarhynchus bisulcatus Linton.
1902.—July 25, 12 scolices with fragments of strobiles.

3. Synbothrium filicolle Linton.
1902.—July 25, 1 scolex; posterior end behind contractile bulbs somewhat macerated. One mature
segment, 7 mm. long, and 2 broad, with dark-brown ova.
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Scoliodon terrse-novee, Sharp-nosed Shark.

Number of fish
cxamined.

Food notes.
(Except where otherwise specified all the sharks were
about a foot in length.)

1

Bt
1 (length 3} fcet; fe-
male with young.)

Fragments of fish and sand.

..| Fragments of fish and shrimp.

..| Fragments of fish,

.- goog completely digested except a piece of sea lettuce.
.| Crabs.

Fish and crustacea.
Stomach empty, intestine with yellow mueus and sand.

Crabs.
Stomach filled with fish (menhaden); large amount of
mugd in stomach and intestine.

Do.. 3. .| Fish and annelids,
July26........... b [ U Fish. Large numbers of n four-celled organism. Thesc
were of nearly uniform size, varying but little from
0.2 mm. in length and 0.02 mm. in breadth.
July 26.. Fragments of fish, crustacea, and annelids.
July 27. Alimentary canal empty.
August b. Fish.
August 6. Shrimp and other crustaceans.
August 7. ..t Figh. .
August 9. .| Crustacea (hermit, crabs, ete.); one caught with fiddler
crab for bait,
August 12 Fish and shrimp.
August 15 Do.
August 16 Figh,
Dovenicnnnnnns Toadfish and shrimp.

1902,
July1l........... 3 §3 feet in length) ...| Fish in one; stomachs of others empty.
July16........... 1 (14 inches) ......... Fish in stomach, shrimp in intestine.
July18.ceneneii]ennen [ (s S, Alimentary canal empty.
July28... ... ... [ [ Y Figh, shrimp.
July 29... ... . ije.a.s [ Lo RN, Fish. .
August 14........0..... [e [+ I Fragments of small fish.

. NEMATODES.
1. Immature nematodes ( Ascaris).

Type with diverticulum of intestine at anterior end and slender posterior diverticulum of cegoph-
agus. These, together with Nos. 2 and 3, are doubtless introduced with the food and withstand the
digestive action rather better than the tissues in which they are lodged, but do not become mature in
the shark. .

1901.—July 22, July 24, Aug. 10, few.

1902.—July 29, few.

2. Immature nematodes ( Ascaris).

Type represented by forms with short diverticulum of intestine and corrugated postanal region.

1901.—Aug. 15, Aug. 16, few. These had evidently been introduced recently with the food.
3. Ascaris habena Linton (7).

1901.—Aug. 15, fragment of a male, head missing, intestine red-brown. Two pairs of postanal
papillze and 17 pairs of preanal papillee were made out. Parasite evidently introduced with food.

.

CESTODES.

4. Scolex polymorphus Rudolphi.
" 1901.—Aug. 5, 1. Aug. 7, few.

1902.—Aug. 14, several, with red pigment in neck and 2 costee developed on bothria.
5. Calliobothrium (?) sp., young. [TFig. 80.]

1901.—Aug. 16, 1, a-scolex with rudiments of hooks. This immature scolex appears to be a
more advanced stage of Scolex polymorphus than I have yet found.
6. Rhinebothrium flewile () Linton.

1901.—July 22, larvee, from intestine, some not yet everted, others completely everted and active.
‘When the scolex is in motion the bothria may be extended until they are filiform, particularly at their
anterior ends. July 26, 1, scolex with blastocyst attached; a good view of the bothria was obtained;
the number of loculi on each appears to be about 32. Aug. 16, 1, scolex. This wag probably intro-
duced with the toadfish, fragments of which were found in the intestine.
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7. Anthobothrium laciniatum Linton. [Fig. 126.]

1901.—July 8, 1, small (4.5 mm. in length), from spiral valve. A free segment with the anterior
end prolonged into a short, slender neck, surmounted by a round knob, which functioned as a sucker,
measured 1.68 mm. in length and 0.7 mm. in breadth. July 9, numerous, length about 9 mm.; neck
and anterior segments densely covered with exceedingly minute spines; ripe segments rather numer-
ous, free, active, the largest measuring, when fully extended, 6 mm. in length and 2 mm. in breadth,
the central portion being filled with ova, which are about 0.02 mm. in diameter. July 18, 2. July
20, 2. July 22, several. July 24, 2. July 24, few. July 25, 6. July.26, few. July 27, few. Aug.
5, 2. Aug. 6,5. Aug. 7, several. Aug. 10, several. Aug. 15, few. Aug. 16, few.

1902.—July 11, 15, maximum length, 15 mm. July 23, few. Aug. 14, numerous, with large
numbers of iree segments, ’

8. Crossobothrium angustum Linton. ( Orgymatebothrium angustum Linton. )
1901.—July 22, rather numerous; small, some not yet begun to form segments. July 24, 1. July
24, few, small. July 25, 6. July 27, few, small. Aug. 5, 2. Aug. 7, few. Aug. 15, few. Ang. 16, 2.
1902.—Found on July 11, 18, 23, and Aug. 14; maximum number found in one host, 30. - Dimen-
gions of 1 in millimeters: Length 7.5; diameter of bothrium 0.15; of neck 0.07 to 0.22; distance to first
segment 2; last segment, length 1.17; breadth 0.48.

9. Phoreiobothrium lasium Linton.

1901.--July 6, 2, with several free segments. July 8, 1, and free segments July 18, 1, and free
gegments. July 20, 1. July 25, 12, and free seginents. Aug. 5, 3. Aug. 16, 1.

1902.—July 11, 1. ‘
10. Phoreiobothrium triloculatum Linton.

1901.—July 24, 24. Most of these specimens were about 40 mm. in length. There were also
numerous free segments with eggs. These segments soon became dark colored in sea water and dis-
charged the eggs on the bottom of the glass vessel in which they were lying.

1902.—July 11, 2; length 25 mm. July 16, 1 scolex, no segments yet developed; length 2 mm.;
hooks small. The specimen looks very much like some of the more advanced specimens of Secolex-
polymorplhus which have occasionally been found, save that the Lothria have assumed the character-
istics of P. loculatum.

11. Rhynchobothrium sp. [Figs. 129-130¢.]

1902.—July 11, 1. The following notes were made on the living worm: Bothria relatively large,
with thin, flexible borders, which in certain states of contraction appear to be somewhat frilled.
While lying in sea water the edges of the bothria were in continual motion, expanding and contract-
ing, and so producing a constant wave-like motion. Head and neck white, body yellowish white.
Head approximately two and a half times as broad as the neck at the widest part. Neck widest next to
the head, tapering to its posterior end, where it is still wider than the anterior segments. The body
displayed a tendency to coil into a spiral, which made its study in life difficult. It was straightened
out in the killing fluid, when it measured 30 mm. in length, with enough fragments te bring the total
length up to 45 mm. Proboscides partly everted, showing hooks of various sizes. In the killing fluid
the head and neck shortened somewhat and remained much thicker than the body.

The bothria in the alcoholic specimen are nearly circular, about 1.12 mmi. in diameter; contractile
bulbs 0.9 in length and 0.3 in diameter; proboscides 0.15 in diameter excluding and 0.21 including
hooks; large hooks 0.096 in length, small hooks 0.021; the large hooks are on the median, the small
hooks mainly on the lateral side of the proboscis.

12. Rhynchobothrium plicatum sp. nov.

See No. 2 under Sphyrna tiburo.

1901.—July 22, several; scolices still attached to blastocysts, but completely everted and very
active; a red pigment patch in neck at anterior end of contractile bulbs. July 24, 2, with scolices;
attached to blastocysts; other blastocysts in the lot from which the scolices were lost in the collecting.
The length of the part to which the scolex was attached was, after killing, 8 mm. My notes made at
the time of collecting place this species near R. tenuispine. July 25, 10. One in this lot was noticed
with the contraction fold in the vicinity of the contractile bulbs, as noted under No. 2, Sphyrna tiburo.
This specimen had = red pigment patch in the neck, a feature not present in all. July 26, few. July
27, few; contraction fold at anterior end of bulbs. Aug. 10, few.
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13. Otobothrium crenacolle Linton.

1901.—July 15, 1; length 10 mm.; about 5 free segments each 3 mm. in length. July 18,2. July
22, 6, from 4 to 7 mm. in length, posterlor segments easily detached; later on same date 1, small.
Aug. 15, 1.

1902.—July 11, 29.
14. Tetrarhynchus bisulcatus Linton.

1901.—July 24, 1, about 20 mm. in length July 25, 2. The larger of these two specimens-
appeared to have a longer collar than is usual in this species. The collar was also thin and undulate
on the posterior border. The other specimen was smaller than normal for this species.. Aug. 5, 12.
Aug. 6,1 Aug. 12, 3. Aug. 15, 2; these two specimens, like those taken on July 25, presented
considerable differences from each other. The larger agreed with typical representatives of the
species. The smaller, besides the difference in size, also differed in some of its proportions and
in having sharper hooks than the larger. In each case the scolex was attached to but a short piece
of the strobile. The following measurements, in millimeters, were made on the scolices after they
had lain overnight in sea water to which a little formalin had been added. The dimensions of the
smaller specimen are given first in each case: Length 0.835 and 0.7; length of bothria 0.36 and 0.5;
diameter of collar 0.25 and 0.42; length of head and neck 0.64 and 0.7; length of bulbs 0.20 and
0.21; diameter of bulbs 0.09 and 0.11; diameter of proboscis, excluding hooks, 0.27 and 0.34, including
hooks 0.44 and 0.47; length of longest hooks 0.013 in each. A single specimen collected on the next
day, Aug. 16, agreed with the smaller of the two whose dimensions have just been given. Another
found later on the same date was typical.

1902.—Aug. 14, 1.
15. Synbothrium filicolle Linton,

1902.—July 11, 8; encysted in submucous membrane-of stomach. There were also numerous cysts
in the stomach wall, in which no larvee were found, some of which might have been due to this
paragite. One much-elongated specimen was obtained from beneath the serous coat of the.liver.
"16. Cysts.

1902.—July 11, numerous in stomach wall between muscular layer and mucosa. Many of them
were filled with degenerate tissue, but among these two specimens of No. 15 were found.

Sphyrna tiburo, Bonnet-head Shark.

Number of fish

examined. Food notes.

Fragments of ¢rustacea and one blue crab.

.1 Fragments of crustacea in great abundance, among them
the abdomen of Squilla mantis,

Fragments of blue crab and broken lamellibranch shells.

Blue crab, other small crabs, and other crustacea.

-.’| Blue crab,
.| Crustacea, mainly Shﬂmfm

Crustacea’ (crabs and shrimp mainly) and flsh (bnit)

Crabs, shrimp,
Crabs, small isopod, Balanus, sea-weed.

The specimen taken on July 25, 1902, was a female with 8 young, each measuring 110 mm. in

length.
NEMATODES,

1. Filaria galeata, new species. [Figs. 17-19. See also fig. 20.]

Slender, hair-like, active worms of nearly uniform diameter, maximum diameter near posterior
end, whence it tapers very gradually to the anterior end. Head with cushion-like hood (figs. 18, 19),
cesophagus equaling about one-eighth the length of the worm, tapering uniformly from base to point
just in front of nerve-ring, where thereisan offget, thence cylindrical to mouth; d1ameter of cesophagus
at base about twice what it is at the anterior end.

Posterior end of female conical-pointed; of male provided with lateral outgrowths of cuticle (ale);
papillee not yet completely worked out (fig. 17). Four pairs of post-anal and about the same number
of pre-anal papillee were seen. The posterior end of the male has a strong tendency to coil into a spiral
when placed in the killing fluid. Some, even, which were killed in a mixture of glacial acetic acid
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and absolute alcohol and kept straightened out by manipulation, still coiled into a spiral at the
posterior end.

The spicules were not seen extruded in any of the specimens from th(, bonnet-head, but one from
the small dolphin (fig. 20) had the spicule projecting, when it was seen to be modified at the distal
end by lateral wings so as to resemble the fluke of an anchor.

The largest specimen measured was 35 mm. in length and 0.17 mm. in greatest diameter.

Dimensions of a male in acetic acid: Length 85; diameter of head, not including appendage 0.04,
at middle of body 0.17, at anal aperture, not including alee 0.11; of cesophagus, anterior 0.03, middle
0.05, at base 0.07; length of cesophagus 4.2, of longer head appendage 0.14; -breadth of head appendage
0.1; distance from anterior end to nerve-ring 0.45; distance of anal aperture from posterior end 0.25.

Dimensions of ova in this species 0.04 and 0.02 mm. in the two principal diameters.

1901.—July 24, 9. July 25 and 26, numerous. July 27, few. Aug. 6, numerous. Aug. 7, 20.

1902.—July 18, 6. July 25, numerous. :

2. Rhynchobothrium plicatum sp. nov. [Figs. 132-140.] From spiral valve.

Strobile slender, active, with tendency to coil up when compressed. Bothria about as broad as long.
their bases not approximate; neck more or less elongated, very contractile, cylindrical, usually with a
conspicuous collar-like fold at the contractile bulbs, always enlarging at the bulbs and usually narrow-
ing again behind them. A patch of red pigment is usually present in the neck in front of the bulbs,

The contractile bulbs are pyriform or oval, and the retractor muscle, in those cases where the pro-
boscis was retracted, could be geen lying in folds at the posterior end of the bulb. Sheaths and pro-
boscides long. The proboscides are swollen at the 'base as in R. tumidulum and R. tenuispine. The
hooks, except at the base of the proboscides, perhaps agree rather better with the latter. Beyond the
basal portions of the proboscides they are rather more densely clothed with hooks than in either of
the above-named species. Besides, they are stouter than in R. tenuispine and a little stouter, longer,
and more curved than in R. tumidulum.

The segments begin close behind the bulbs, where the strobile may be slightly moniliform. At
first they are much broader than long, but they soon become longer than broad, increasing in length
rapidly until they are four or five times as long as broad; posterior segments much elongated. Testes
congpicuous in two longitudinal, median rows in maturing segments; cirrus long, tapering, and smooth.
Vitellaria lateral, ovary two-lobed at posterior end of the segment; vagina opening at posterior side of
cloaca, which is at about the posterior third of the lateral edge of the segment; ova longer than broad,
and bearing bristles on their surface as in R. tumidulum. Mature segments when full of ripe ova are
fusiform, swollen, and dark-brown.

Dimensions, in millimeters, life: Length of bothria 0.32; breadth about the same; length of head
and neck 1.43; length of contractile bulbs 0.32; length of posterior segments 8; diameter of neck 0.17;
ova 0.05 and 0.02 in the two principal dismeters; diameter of swollen base of proboscis 0.03.

The preserved specimens are about 10 mm. in length. B8ince the posterior segments separate
rather easily, the actual length is doubtless greater than this.

Following are measurements of preserved material: Length of head and neck, one specimen 0.8,
of another 1.28; contractile bulbs in three specimens 0.14 by 0.07, 0.17 by 0.08, 0.18 by 0.08, length
and breadth respectively; diameter of proboscis excluding hooks 0.015, including hooks 0.027; tumid
base, excluding hooks 0.024; length of longest hooks 0.01. One specimen was seen which had the
blastocyst still attached. It agreed with specimens found in the sharp-nosed shark. (See No. 12
under Scoliodon. ) ) ’

1901.—July 8,1. July 24,few. July 25 and 26, numerous. July 27, few. Aug.6,few. Aug.7,16.

1902.—July 18, 12. July 25, 10, one scolex. adult, the others short and attached to blastocysts.
Dimensions of one of the latter: length of head and neck 1; length of blastocyst 3.75; diameter of
head 0.3, of neck just behind head 0.18, of blastocyst 1.2,

3. Rhynchobothrium hispidum Linton.

A gingle specimen from the spiral valve collected July 18, 1902, is referred with some hesitation
to this species. The proboscides were not seen everted, and it is impossible to make out the arrange-
ment of the hooks on the inverted proboscis.

Dimensions, in millimeters, of specimen mounted in balsam, compressed, neck contracted: Length
of head and neck 0.6; length of bothrium 0.12; breadth of bothrium 0.12; breadth of neck 0.13; length
of bulbs 0.3; diameter of bulbs 0.05; length of probosci‘s, estimated, 0.45; length of hooks 0.006 to 0.012.

The contractile bulbs are elongated, ahd there was a patch of red pigment in front of them.
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The specimen obtained on Aug. 14 was collected by the Fisheries steamer Fish Howk, station 7310,
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Raja leevis, Barndoor Skate.

Number of fish
Date, examined. Food notes.
1902. .
August14........ 1(smal)........oce.n. Shrimp.
Augustl18........{..... s (o I Shrimp and lamellibranches.

in 18 fathoms, off Cape Lookout.

1. Acanthobothrium paulum Linton.

1902.—Aug. 14, 10, with free segments. Length, in 5 per cent formalin, 10 mm. Strobiles,
especially the smaller ones, lanceolate.

CESTODES,

Aug. 18; 2.

Dasyatis say, Sting Ray. ,

Number of fish
Date. exnmined. Food notes. ’
1901.

July 6............ Small bivalve mollusks, amphipods, and annelids,

July 8... .. ..| Small annelids,

July 9... ..| Amphipods and large number of annelids.

July 12.. .. .{ Shrimps and annelids, '

July22........... Bivalve mollusks, foot of a gasteropod, shrimp, and sea
urchin (drbacia).

July24........... e aaaaas Large quantity of a small annelid (Nereds #).

July 26........... et Otoliths and cxgystalline lenses of fish, amphipods, anne-
lids, and sand.

July 27....oen..ll e Bivalve mollusks (Solenomya), annelids, sand,

1902.

Julys... .| 6 (medium) .... .| Large numbers of siphons of s lamellibranch ( Tagelus)
with broken shells,

July 22.. .| 8 (medium) .... .| Shrimp; one with intestine filled with shells of Solenomya.

July 23.. .. 7(small)........ .| Shrimp.

July 29.. T B .1 Figh, crabs.

August16........ i Crabs, shrimp, siphons and ‘ feet’”” of lamellibranch
mollusk (Zagelus), shells of Solenomya. It would ap-
pear from the nature of the food of this ray and those
collected on July 5 that the sting mY bites off siphon
tubes of lamellibranchs without swallowing the ghells.

Augustl8........ 1(small)......oenoen. Shrimp.

August 20.. do . 0.

August 26 Shrimp, Solenomya and univalve shells, annelids, sand.

All the rays were small, not varying far from 1 foot in length.

ACANTHOCEPHALA.
1. Echinorhynchus pristis Rudolphi,

1902.—July 29, 1, female; probably introduced with food.

CESTODES,
2. Fchenetbothrium sp. [Fig. 82.] '

v 1902.—Aug. 26, 1 scolex. The muscular proboscis (myzorhynchus) was very prominent, being
thrust out while the worm was active, until its length was fully equal to that of a bothrium. The
latter were leai-like with crenate borders as in Spongiobothrium; water-vascular system conspicuous;
two sinuous vessels near each lateral margin.

3. Anthobothrium pulvinatum Linton. [Fig. 125.] Spiral valve.

1901.—July 6, 2 and a fragment, longest specimen 50 mm. in length, variable in life. July 8,
17 obtained from five rays. July 9, 14 from one ray. Brief note is here made of the extraordinary
diversity of form assumed by the bothria of the living worms. A bothrium: when expanded and
attached to the bottom of the dish is a nearly circular, thin and transparent disk. When so expanded,
which is a form not usually assumed under ordinary conditions, the appearance is that of a peltate
leaf. The edges may then roll in upon each other, and, the central portion contracting, there results
a pyriform bothrium, the anterior end becoming more or less elongated. Sometimes the anterior end
elongates into what looks like an auxiliary auriculate appendage. In some cages, especially when
placed in fresh water, the bothrium becomes finely wrinkled or cushion-like and roseate. This is a
rather common form and wag the one assumed by the specimen which was first studied by me.
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July 22, 1, with a few fragments. July 24, 16, with many free segments from two rays. July 25,
numerous in each of two rays. July 27, 8, with ripe segments.

1902.—July 29, fragments of strobiles; no scolices. Aug. 16, 1. Aug. 26, 1.
4. Rhinebothrium flexile Linton. .

1902.—Aug. 16, few, small; bothria not hmged loculi numerous.

. Rhinebothrium sp.; spiral valve.

1901.—July 12, numerous. These worms agree, in superficial characters at least, with R. flexile,
except in the number of loculi on the bothria. In this, particular they.-are nearer R. minimum. The
bothria are distinctly slender and linear, pointed when extended, very versatile, with two rows of
loculi, about twelve in each row, with an odd loculus at each end; pedicels cylindrical and somewhat
elongate. The rows of loculi are interrupted at the middle of the bothrium, where the musculature is
such as to give the appearance of a transverse hinge. The bothria thus agree closely with R. longicolie,
but, while there is a short neck in this species, it is not separated from the body by a constriction as
in the other. A red pigment spot was present in most of the specimens at the junction of the neck
with the body. The pedicels and neck were covered with minute bristle-like spines. In some there
was a faint indication of a terminal mouth, as in larval forms (Scolex polymorphus). In no case,
however, either in living or preserved specimens, was anything seen like the myzorhynchus of the
genus ILchenetbothrium, First segments very short, subsequent segments squarish, then longer than
broad; last segment usually tapering at the posterior end; margins finely crenulate; genital cloaca
about anterior fourth on the margin; some strobiles moniliform; mature segments not seen. ~ July 27,
a few small specimens, with numerous detached segments. Two free segments probably belonging
to this species were observed to be copulating.

1902.—July 22, few. Aug. 16, very numerous. Aug. 18, very numerous. Aug. 26, numerous.
Bothria hinged at nnddle five pairs of loculi and a single termmdl loculus to LaLh hallf, or twenty-tw
loculi to each bothrium. FYound in spiral valve.
6. Spongiobothrium variabile Linton. Spiral valve.

1901.—July 22, 5 or more. When first seen, these worms had their bothria elongated so as to
produce a very different appearance from the specimens upon which the genus was founded. They
appear indeed to be very closely related to Rhinebothrium, the bothria being somewhat narrowly
elongated, the loculi very numerous, but confined to the margins, as mentioned in the original
description of the genus.

1902.—Aug. 16, 3, no mature segments.
7. Paratenia medusia Linton. Spiral valve.

1901.—July 6; numerous, small, not exceeding 4 mm. in length. These specimens agree closely with”
'this species and are probably identical. It was observed that the segments projected slightly around the
posterior border, a feature not noted before. July 24, several, small.

1902.—Aug. 16,5. Aug. 18, few.
8. Phyllobothrium foliatum Linton. Spiral valve.

1901.—July 9, 1. July 22, 1902; 5. Aug. 26, 1.
9. Anthocephalum gracile Linton. Spiral valve.

1901.—July 22, several. July 27, several.

1902.—July 22, few. Aug. 16, 26.
10. Lecanicephalum peltatum Linton.-

1901.—July 9, 1. July 24, several.

1902.—Aug. 18, 3.
11, Onchobothrium uncinatum Diesing. [Fig. 127.] Spiral valve.

1901.—July 8, 2, length 48 mm. in alcohol. Sections were made of the maturing segments in
order to learn the meaning of what appeared to be a row of apertures along the median line of one of
the flat surfaces of the strobile. It was found that they, represented points at which the very
voluminous vas deferens protruded some of its convolutions through the wall of the proglottis. This
character was observed in others of this species later in the season. The arrangement of the repro-
ductive organs and the musculature of the neck present some peculiarities in this species which must
be left for a subsequent paper.

1901.—July 22, 3. July 27, 1, length 60 mm.

1902.—July 8, 2 scolices and 10 fragments of strobiles. Specimens not in good condition, probably
due to the large number of broken shells in the intestines. July 22, 50 from one ray. July 23, few, the
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only species of entozoa found in the seven rays examined on this date. Aug. 18, 1. Small rays, as a
rule, have few parasites. )
12. Acanthobothrivm paulum Linton. Spiral valve.

1901.—July 8, 2.

1902.—July 22, numerous. Aug. 16, 1. Aug. 26, numerous.
13. Rhynchobothrium tumidulum Linton. Spiral valve.

1901.—July 12, 1 seen among the numerous other small cestodes (N o. 5, above).
14. Rhynchobothrium hispidum Linton. {[Fig. 146.]

1901.—July 22, several; length 4.34 mm.

1902.—Aug. 16, 18, 20, few on each date. Aug. 26, a very few noted in dish with the very abun-
dant Rhinebothrium sp. (No. 5) and 4canthobothrium paulum. There is red pigment usually present in
this species, and since there is a small patch of this red pigment on each of the four proboscis sheaths
and at the same level on each, it follows that two spots of red pigment are seen in any position in
which the worm chances to lie. -
15. Rhynchobothrium tenuispine Linton.

1901.—July 24, several. . v

1902.—Aug. 18, several. Aug. 18, few. These had comparatively strong spines on the neck, and
on that account the name hispidum would be more fitting for them than for the individuals referred to
No. 14. The proboscides, however, are armed with the characteristic minute hooks of this species.
One case was observed where the proboscides were retracted so vowerfully as to draw a considerable
portion of each into the contractile bulb.
16. Rhynchobothrium sp. [Fig. 131.]

1902.—July 22, 1, scolex and first segments. This specimen had a narrow transverse band of red
pigment behind the contractlle bulbs. The retractor ribbons were unusually broad, each composed
of a number of longxtudmal fibers and originating from the posterior end of the long contractile bulb.
Hooks of various shapes. Dimensions, life, compressed, in millimeters: Length of head and neck 8,
of head alone 0.8; breadth of head 1.4; diameter bf neck, behind head 0.7, at bulbs 1, behind Hulbs 0.4;
length of bulbs 3.45; diameter of bulb 0.22; distance from bulbs to first segment 0.7; length of first
segment 0.11, breadth 0.45. Transverse striee begin 0.4 mm. behind the bulbs.
17. Cysts.

1902.—July 8, 1 in liver, 2 in walls of intestine. These were filled with waxy degenerate connective
tissue, and represent parasites which had been lodged in the tissues of their host for a long time.

TREMATODES,
18. Distomum wvitellosum Linton.

1902.—Aug. 20, 1, small and active, no ova.

Pteroplatea maclura, Butlerfly Ray.

Number of fish Tood notes. |

Date. examined,
1901, -
July9............ B Contents of alimentary canal com-
pletely digested,
Julyt2........... . Fish instomach; fragments of crusta-
cea and annelids In intestine.
July1b........... 1 (small) .............| Alimentary canal empty; no entozoa.
July3l..... ..l 2 -.-| Only mucus in alimentary canal.
August 1 Crystalline lens of small fish; sand,
2 smn.llg ............. Shnmp
1 small) ....oooea...n Food completely digested; no entozoa.

.| Fish; no entozoa.

Fish.

Fragments of Solenomya in one.

Material digested.

. ...| Fragments of an annelid. /

...................... Alimentary canal empty; no entozoa.
...| Fish; no entozoa.

.| Fish (black sea bass).

Fish, lamellibranchs.

Small crustacea, megalops, copepods,

FishD no entozoa.

0,

(small ).

August 19..
August 20. .
August 21,
August 22. .
August 26

mu)—-;n.nm»—-)—_h:wdi
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\

NEMATODES.
1. Immature nematodes.

1902.—July 7,1. The only entozoan found in the two rays examined on this date was an exceed- '
ingly minute nematode in the intestine. It was doubtless introduced with food, and can not be counted
as a proper guest of -the ray. Length 1.3; length of Oesophagus 0.32; length of postanal region 0.19;
diameter 0.045.

CESTODES.
2. Scolex polymorphus Rudolphi.

1901.—July 381, few and small, in alimentary canal.
3. Acanthobothrium paulum Linton. [Fig. 128.]

1901.—July 12, 3, small, about 5 mm. in length; free segment 1.47; cirrus 0.38, long and spinose.
July 31, 4; strobiles when subjected tfo slight pressure became moniliform and the posterior segments
separated. Length of one 3.6 mm., length of last segment 0.45 mm. Aug. 1, 3.

1902.—July 18, 1 scolex and a few fragments, not in good condition. J uly 22, several. Aug. 20,
2 and several loose segments. Aug. 21, 5 and a few loose segments. Length of one 6; length of pos-
terior segment 1.12; breadth 0.3, varying with different states of contraction. Reproductive cloaca at
posterior fourth; neck distinct. About 20 distinct segments were counted in the longest specimen;
the first 10 of these were short, the remainder were more or less elongated. A free segment length 1.5,
breadth 0.6 (compressed) had the reproductive cloaca 0.2 froin the posterior end.

4, Rhynchobothrium sp.
1901.—Aug. 1, 3 small oval cysts outside of stomach wall.

5. Synbothrium filicolle Linton.

1901.—July 9. The only entozoa observed in the ray examined on this date were a few cysts on
the viscera, from one of which a species of Synbothrium was liberated. - Type with slender stralghtxsh
hooks on proboscides.

1902, —July 29, 1, with beginning segments, small. ‘The segments were slender and immature.
Aug. 19, 1, not in good condition; scolex with blastocyst attached. Although these specimens were
obtained from the intestine of the ray, it is doubtful whether the butterﬁy ray is the proper final host of -
Synbothmum

TREMATODES.
6. Distomum sp. [Fig. 210.]

1902.—July 18, 1, immature in cyst. Dimensions, life, in millimeters: Length 1.85; breadth,
anterior 0.18, at ventral sucker 0.38, near posterior end 0.53; diameter of oral sucker 0.8, of ventral
sucker 0.12, of pharynx 0.12. Probably introduced with food, and the cyst yields more slowly to the
digestive fluids than d¢ the tissues in which i§ was embedded.

This is probably the young of D, tenue, or an allied species.

Galeichthys milberti, Sea Cat-fish.

Number of fish ,
Date. examined, Food notes.
1901. : .

July8..ccvvvunnnn . Crustacea_(shrimps).

July20.........o. | P, einens Stomach distended, contained relatively large vertebrse and
other bones of ﬂsh partof urm of alarge blue crab, one sea-
cucumber (T/ljmw) The intestine was filled with white,
granular chyle.

. July 25.. ...| Mainly vegetable débris with spines of annelids and sand.

July 27.. .| Lamellibranch shells (Solenomya), annelids,

August 5 Shrimp, bivalve mollugks, and fish.

Aungust 8... .1 Shrimpand fish.

August 20 Fish, bivalve mollusks, odontophore of gastropod.

August 22 Food completely digested into chalky materia), which effer-

’ ] vesced briskly with acid
August 23........ g Fish, crabs, lamellibranch ‘mollusks,
1902,
July18........... L RN Pish (crystalline lenses, ete.), annelids, small gasteropods.
August 20........ b A Fish, shrimp, annelids, sand.,
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NEMATODES.
1. Small nematodes.

1902.—July 18, fragment of ovary with segmenting ova; length 14 mm; diameter 0.5; ova 0.047 by
0.025. Also several small nematodes in alimentary canal; in poor condition; evidently introduced
with food and not in proper final host.

© 2. Heterakis foveolata Rudolphi.

1901.—July 8, 1 male; length 10 mm; length of wsophagus 1.4; diameter of head 0.21, middle 0.31,
at anal aperature 0.17; distance of anal aperature from posterior tip 0.34. In side view there were seen
two post-anal and three pre-anal papillee. Aug. 5, 1 male, in poor condition.

See remarks on this genus in introduction.

CESTODIS,

3. Rhynchobothrium sp.

1901.—July 20, 1, an oval cyst on viscera dbOllt 5 mm. in length, glistening, translucent, thin_
walled, tense, supphed with blood vessels. Blastocyst oval; length 5 mm.; breadth 2.5 mm.,
translucent, with larva visible at one end. Length of larva 5.74 mm., to base of contractile bulbs
2.38 mm. Bothria at rest; length 0.42 mm.; breadth 0.49 mm., with prominent, raised border,
emarginate posteriorly. Length of longest hooks 0.022 mm. July 25, 1 specimen agreeing with
above. The larva in life had a peculiar collar-like structure on the neck immediately behind the
head, which was probably due to unequal contraction of the tissues of the neck, as there is but a slight
notch taking its place in the preserved specimen. See No. 3, under Scomberomorus regalis.
4. Otobothrium crenacolle Linton. '

1901.—July 8, numerous small cysts about 2.5 mm. in length under serous coat of stomach and
intestine. From one of these a pyriform blastocyst was liberated, 1 mum. in length and 0.3 mm. in
diameter. The calcareous bodies in the parenchyma of the blastocyst were very abundant and
separable into two groups. The larger bodies measured from 0.08 to 0.11 mm. in diameter, the
smaller and more numerous 0.015 mm. and less, with scarcely any intermediate sizes. Aug. 5; 1
specimen, encysted.
5. Synbothrium sp. See No. 10, under Cynoscion regulis.

1901.—July 25, 8 elongated cysts with blastocysts and larvee. The hooks on the proboscides were
of different shapes and sizes, but all were more or less recurved. July 27; 2 elongated cysts on
viscera, same type ag above. Another cyst with caleareous deposit around it can not be identified on
account of degeneration of its contents. Aug. 23, 2 cysts, 1 on viscera near rectumn, the other on the
dorsal wall of the abdominal cavity.

8. Scolex polymorphus Rudolphi. : .

1901.—July 20, 12 of these larval cestodes, obtained from the cystic duct near its junction with the
intestine. These resemble forms found in similar situations in Cynoscion .and Paralichihys. The
gpecimens confracted freely between 4 and 8 mm. in length. At rest, with bothria retracted, the
length was about 1.2 mm. There was no indication of costee on the bothria nor of the red pigment
patches often noted in these larval cestodes. Aug. 8; in alimentary canal. No entozoa were found in
the fish examined on Aug. 20 and 22. ) -
7. Cyst.

1902.—July 18, apparently blastocyst of a Rhynchobothrium; scolex not developed. Dimensions in
millimeters: Length of cyst 5; diameter 2; blastocyst, length 7.5, diameter 1.5. Aug. 20, piece of
cestode blastocyst, but no larva.

' . TREMATODE.
8. Distomum sp. [Fig. 209.]

1902.—Aug. 20, 1, spinose, immature. Dimensions, life, in millimeters: Length 1.8; breadth 0.6;
diameter of oral sucker 0.16, of ventral sucker 0.15; pharynx, length 0.08, breadth 0.04. This may be
a young specimen of No. 4, under Symphurus plagiusa.
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Anguilla chrisypa, Fel.

Number of fish o

Date. . examined. Food notes.

1901.
August2......... A Alimentary eanal empty, except fragment of fish which

had been used as bait.
August2l........ . Stomach empty; material in intestine completely di-
: ’ gested.,
NEMATODES.

1. Heterakis foveolata Rudolphi. .
1901.—Aug. 2, 2, male and female, the latter with ova undergomg segmentation. Four and eight-
celled stages of development were noted. See remarks on Heterakis in the introduction.

CESTODES.

2. Scolex polymorphus Rudolphi.

Aug. 2, few, found in intestine.
3. Dibothrium larva.

Aug. 21, 1, small slender blastocyst on viscera.
4. Rhynchobothrium sp.

Aug. 21, 1 larva from cyst on viscera; not very distinctly seen, but appears to be of the type char-
acterized in these notes as small with relatively long hooks. See introduction.

Leptocephalus conger, Conger Eel.

Date l N gltﬁgxgsggsh Food notes,

1902,
July2l........... 1 §length 18inches Contents of alimentary canal completely digested.
July24........... 1 (length 86inches Fish and gasteropods ( Urosalpynz).
July26........... 1 (lmgth 12 inches Tish (pipe-fish).
August 19... N ...| Fish and shrimp.
August 20... .| Alimentary canal empty.,
Auvgust 25 Fish.

NEMATODES.

1. Heterakis foveolate Rudolphi.
1902.—July 25, 1, male. Aug. 20; 1, male. Aug. 25; 4. Seeremarks on thisgenus in introduction.

. CESTODES.
2. Scolex polymorphus Rudolphi.

July 24, few, small, no costze nor red pigment. Aug. 19, not numerous. Aug. 20; few, very
small. Aug. 25, few.

3. Cestode cysts.
July 24; in intestinal wall, blastocysts, no scolices.

‘

; TREMATODES,
4. Distomum grandiporum Rudolphi.
Aug. 26, 2.
5. Distomum vitellosum Linton.
Aug. 20, 1, small; in poor condition.
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Elops saurus, Big-eyed Herring.

Number of fish
Date. examined. Food notes.
1901. .
© August M4........ ) Six large shrimp (Penaus) in stomach.

CESTODES,
‘1. Rhynchobothrium sp. [Figs. 99, 100a.]

Two in oval cysts on viscera. Dimensions, life, in millimeters: Cyst, length 5, breadth 3; blasto-
cyst, length 5, breadth 2.5. Larva, flattened under cover-glass, length 7.35; breadth of head 0.9; length
of bothria 0.77; length of head and neck to base of bulbs 4.2; length of bulbs 0.5; diameter of
proboscis near base 0.062 without and 0.078 with hooks, at middle 0.04 without and 0.068 with hooks;
length of longest hooks 0.03. During life the larva was very active, the bothria changing shape with-
out pause. Head broader than long, water-vascular system conspicuous, a labyrinth of vessels in the
head and extending halfway or more to the margins of the bothria.

Hooks for the most part rather long and slender, but moderately curved and not presenting a
great variety of shape or size.

A specimen with hooks much like these was found in Scomberomorus maculatus.

Brevoortia tyrannus, Menhaden, Fal-back.

Date Ng?;ﬁﬁ&gg?’m Food notes.

July28........... N Alimentary canal filled with greenish mud, consisting of
sand and vegetable débris; diatoms and alge of many
different kinds, Foraminifers with spherical shells,
abundant, also Discorbina; small fragment of copepod;
numerous spines and spicules not identified.

See Peck’s valuable paper on the Food of the Menhaden,
U. S. Fish Commission Bulletin for 1893, pp. 118-124, Pl
I-VII; Bulletin for 1895, pp. 851-368.
" 1902. .
July 28........... | PR, Food not noted.
August7......... 4 (60 mm.)..e.eeennn... Intestines packed with many kinds of copepods.

' NEMATODES,
1. Immature nematode.
1901.—July 23, 1, small; type with diverticullum on both intestine and sophagus; see
introduction. )

TREMATODES.

1. 'Dactylocotyle sp. [Fig. 151.]

1902.—July 23, 1, an imperfect specimen from the gills.
2. Distomum appendiculatum Rudolphi. [Fig. 160.]

Specimen in poor condition and determination of species uncertain. " Aug. 7, 1902; 1, small, testes
small, ovary close to testes; vitellaria two, small, not lobed, close to ovary; length 0.63; breadth 0.18;
diameter of oral sucker 0.05, ventral sucker 0.10; ova 0.025 by 0.018. ’

3. Distomum pyriforme Linton.
1902.-——Aug. 7, 1, small, partly macerated; length 1.05, no ova.

. PARASITIC COPEPODS,
4. Brachellg sp.
1902.—July 23, 1, attached among gill-rakers.
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Stolephorus brownii, Striped Anchovy.

. Number of fish o .
Date. examined. ‘ Food notes.
: I
July 16 ) T, Glistening white chyle, in which little could be recog-

f1 (112 mm.,

July17. “10...

July 30...

nized;

a few spines and other fragments of annelids,

and foraminifera.

Mainly copepods, zowxa, and spines of annelids,

. .| Small shrimp and other small arthropods.

1. Immature nematodes ( Ascaris).

1902.—July 17, 1; common type, diverticalum from hoth wsophagus and intestine.

2. Scolex polymorphus Rudolphi.

July 16; numerous; very small, one costa and red pigment.

3. Distomum sp. [TFig. 166.]

NEMATODES.

CESTODES.

July 17; séveral.

TREMATODES,

This is a young form of some distome related to D. veliporum.
1902.—July 16, a small, immature distome seen while the food was being examined under the
compound microscope. Dimensiong, life, in millimeteérs: Length 0.25; breadth 0.16; diameter of oral
sucker 0.08, of ventral sucker 0.10. July 17, 1; apparently same species, but a larger specimen; length
1.2; breadth 0.6; diameter of anterior sucker 0.14, of ventral sucker 0.28.
4. Gasterostomum gracilescens Rudol phi. '
1902.—July 30, few, encapsuled on viscera.
See under Menidia menidia and Tylosurus marinus.

S8ynodus feetens, Lizard Ifish, Sand Pike.

Number of fish

August 16
Angust 1¢
Aungust 18,
August 19.
August 2).
August 25

Date. examined. Food notes.
1901,
July F:) N Alimentary canal empty, exeept muceuns.
14902, f
July7.... 1(60mm.)....connnnn. .Food not noted.
July 17. L 1(112 mm,). ..| Small erab.
July19..... ... ... do..... .| Food completely digested.
July 22, 1 (lzo mm,). Do.
July23 ... ...........d0..... . Do.
July 25. .3 (175 mm.). .. Fish,
July 80. .2 (smull% . .| Shrimp, small annelids,
July 31... 1 gsmull Figh.
Angust 1. .| 2 {small) Do.
August 7. .1 (smnll) . Fish (silverside).

Food ¢completely digested,
Fish, spatangoid sen urchin.
Food digested.

Fish,

Fish and shrimp.

Food digested.

ACANTHOCEPHALA.

1. Fehinorhynchus proteus Wultrumb

1901.—July 31, 2

the head of this worm, which had penetrated the intestinal wall.

2. FEchinorhynchus sagiltifer Linton,

1901.—July 31, 1, from body cavity, on viscera.

B.B.F.

1904--23

3563

A few nodules were noticed on the external surface of the intestine, which

were at first thought to be cysts due to some larval cestode or nematode. They proved to be due to
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NEMATODES.
3. Immature nematodes ( Ascaris).
1901.—July 31, 1 from viscera. The embryonic cuticle was in process of sloughing off. The
specimen was of the kind which has a slender diverticulum of the wsophagus and a short anterior pro-
" longation of the intestine—the type {ound in a large number of hosts both seasons.
1902.—July 19, few. )
' CESTODES.
4. Scolex polymorphus Rudolphi. )
1901.—July 31, numerous. These were found in large numbers in the cystic duct, where they were
attached by their heads to the mucous membrane in two clusters, as noted in former papers, in the
squeteague. When the fish was first opened numerous small white bodies were seen beneath the
serous coat of the stomach. A piece of the stomach wall was cut out and placed in sea water., When
it was examined a few hours afterwards the parasites had crept out. They all appeared to be
5. polymorphus, but smaller than those from the cystic duct.
This is the only instance in which I have found these forms occupying this position.
. 1902.—July 17, several; no costee nor red pigment. July 9, 22, few. July 25, several; some
appeared to have radimentary segments, July 30, 31, several. Aug. 1, several. Aug. 15, numerous.
Aug. 16, few. Aug. 18, several; large and small together in infestine. Aug. 19, several. Aug. 20,
several, small.  Aug. 25, few; small.

5. Rhynchobothrium sp.; probably encysted stage of R. longispine.

1902.—July 19, a single scolex found free in the intestine. The hooks are much like those of the
frequently recurring form characterized in these notes as small, with relatively large hooks, -This
specimen had a patch of red pigment in the neck, while the blastocyst was attached to the larva.

6. Dibothrium tortum sp. nov. [Figs. 119-124.] .

Scolex of the Monobothrium type—that is, there was no indication of bothria, even in transverse
. sections. - ' : ‘

Color of body dead white; head and neck somewhat less opaque.

Anterior end subcylindrical or moderately compressed, sometimes spiral; when placed in killing
fluid there is a strong tendency to assumne a spiral or twisted shape, like a cork-screw or an augur.
This tendency was observed ‘to be characteristic of all-—go much so that I did not succeed in getting
an entire strobile free from kinks. Body proper flattened, tanwiform, nearly uniform in breadth, with
a tendency to break into fragments of irregular length, but no indication of segments. The sets of
reproductive organs follow each other closely, and the reproductive openings lie along the median line
of one of the flat faces of the strobile. The vaginal opening and the posterior border of the spherical
cirrus-bulb are contiguous on the median line. The ovary is laterally elongated and lies posterior to
the other reproductive organs of its set. The uterus lies in front of it and passes alternately right and
left of the reproductive aperture. Testes lateral, surrounded by the vitellaria, which occupy the greater
part of the periphery of the body. Dimensions, life, in millimeters: Diameter of head 0.75; breadth
of body 2; ova, elliptical, 0.0564 by 0.036 in the two principal diameters. Approximate length of
strobile 45. The ova in an alcoholic specimen measured 0.045 by 0.027.

1901.—July 31, 1 fragment.

1902.—July 17, several, attached to mucous membrane of their host, but easily detached. July 19, 3.
July 22, few. July 25, several. July 30, 1 or more scolices, several fragments of strobile. July 31,
geveral. Aug. 1, several. Aug. 7, 2. Aug. 15,2. Aug. 16, several. Aug. 18, abundant. Aug. 19,
20, several fragments. Aug. 25, numerous.

The fragments of strobile, both in life and preserved, are much folded, frilled, and twisted.

These worms are referred to the genus Dibothrium (Bothriocephalus) provisionally. The scolex
would place them in the genus Monobothrium, while the general character of the strobile ig that of

Dibothrium.
TREMATODES,

7. Distomum mondicellii Linton. [Fig. 155.]

1901.—July 31, 1. '

1902. —July 7, fragiment.  July 17, 9; length 5.1 mm; general color of larger specimens red-brown;
smaller specimens, without ova, paler. July 19, 5. July 22,1, July 23, 1. July 25, 12, July 30, 6.
July 31, several. Avg. 1, 5. Aug. 7, 2. Aug. 15, 1; probably same species as others, but more
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mature; intestine slender and not traceable in places, extending into appendix; intestines of others
voluminous. Aug. 16, several. Aug. 19,9 large, | small, immature. Aug. 20, numerous. Aug. 25, 10.
The specimen collected in 1901 was without ova; the two vitellaria had each three blunt digitate
lobes; the intestine was yellow, excretory vessels dark by transmitted light, opaque white by reflected
light.
8. Distomum tornatum Rudolphl
1902.—Aug. 16, 1 and fragments; fragments of large, thick distomes, intestine dark brown and
extending into posterior end; ova0.018 by 0.011 mm. Aug. 25, 9, larger ones 10 mm. in length, reddish
flesh color. Aug. 16, 19, few on each date. ’

Fundulus majalis, )x’illi—ﬁsh, Rock-fish.

Date. Number of fish

; o .
examined. Food notes.

Annelid frngnients.
Mainly shrimp and small lamecllibranchs,

July16....oean... . Small shrimp, amphipods, copepods, lamellibranchs,
and young gastropods.

July17........... Sand and many small amphipods in stomach: no entozoa.

July2l........... Fragments of crustacea, picces of lamellibranch shells,
annelid setw, and sand.

July22........... Shrimp.

July23........... ..| $mall crustaces and broken shells.

August d.... Annelids, solenomya, and other small Jamellibranchs,

August 7.. Not note

August 15... Mainly minute diptera; also small lamellibmnchs, am-

~ phipods, and sand; no entozoa.

. ACANTHOCEPHALA.
1. Eclinorhynchus pristis Rudolphi.
1902.—Aug. 7, 1 small male.
NEMATODES,
2. Immature nematodes ( Ascaris)
Type with diverticulum on both intestine and wsophagus.
1902.—Aug. 7, few.
CESTODES,
3. Twenia sp. (encysted). [Figs. 85, 86.]

This is the encysted stage of a form whose adult stage will be found in some speu(,s of fish- -eating
bird.

The cysts are white and occur for the most part on the mesentery. When these were opened
elongated larvie were liberated, in most of which the characteristic four suckers and rostellum with its
crown of hooks were found to be developed. In all cases the suckers and rostellum were invaginated,
but could be seen plainly when the larva wag Hattened and viewed with trangmitted light, *

Dimensions of larva, life, moderately compressed, in millimeters: Length 5.5; breadth at anterior
end 0.75, from whence the body tapers to the posterior end; sucker, length 0.16, breadth 0.15; length
of invaginated head 0.9; length of rostellum, measured from actual anterior edge of sucker, 0.33;
length of hooks 0.22.

Two scolices were obtained from one of the larger cysts: one of these had a constriction just back
of the anterior end. ~ In this one neither suckers nor rostellunt had yet developed. The longitudinal
vessels were conspicuous and the parenchyma was coarsely granular from the presence of calcareous
bodies.

The cysts arc soft and white and contain a whitish granular semifluid material, which is not
unlike parenchyma and surrounds the larva. They are in this particular like the cysts found by the
author in Salmo mykiss, containing larvie of Dibothrium cordiceps (Bull, U, 8. I"ish Commission for
1889). Sections show these cysts to have rather thick walls composed of somewhat loose connective
tissue. The larvie lay at one side of the cavity closely adherent to the wall of the cyst. The cavity of
the cyst sectioned contained also small masses of connective tissue, which were evidently derived
from the wall of the cyst.

July 7, 8, 16, 21, and 23, a few found on each date. It has seemed best to use the old and more
comprehensive generic name for these immature worms.
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TREMATODES.

4. Distomum globiporum Rudolphi. [Fig. 159.]

July 22; 3; placed provisionally in this species. Dimensions, life, in millimeters: Tength 2.25;
maximum diameter 0.5; diameter of oral sucker 0.18, of pharynx 0.10, of ventral sucker 0.18; ova
0.09 by 0.07.

5. Monostomum sp. [Fig. 217.]

Small, oval. Dimensions of living specimens, compressed, in millimeters:. Length 1.12; greatest
breadth 0.33; diameter of oral sucker 0.10, of genital sucker 0.08, of pharynx 0.05; ova 0.025 by 0.014.

This is the same species as No. 7 under Menidic menidia.

Fundulus heteroclitus, Killi-fish.

Number of (x-,xh 2 -
Date. examined. Food notes.
1902.
. July 22.......... Y Oq!r:lxcodw and diatoms; large proportion of latter cir-
cular,
Augustl ... ... e Not noted; no entozoa.
CESTODES.

1. Scolex polymorphus Rudolphi.
July 22, few, small; seen in piece of intestine which was being examined for food contents.

: Tylosurus marinus, Gar.
o Number of fish N »
Date. examined. Food notes,
August 1 e 3(small) ... Contents of alimentary canal almost compiectely digested.

With the help of the compound microscope a few frag-
ments of erustaceans were found.

1902.
July 22 coiiiii Tooiiiiao il Alimentary canal empty.
Juiy24 .. .. R Do,
July 31 ...... Spines of sen urchin (Moira) in one.

Fish.
Fish (silverside),
Fragments of annelids,

August1 ...
August 7 ..&
August11 ...

e S L RGP

August 15 ... Fish, amphipods.
August 20 ... .{ Fish, shrimp.
Angust 22 | .| Shrimp.

August 25 ... Fish, shrimp.

NEMATODES.
1. Immature nematode ( Ascaris).
Type with elongated basal portion of wsophagus and corrugated post-anal region.
1902.—Aug. 7, 1.
2. Minute nematode.
1902.—July 31, 1; curved like the letter C; probably related to the minute forms found in' Leiostomus.
CESTODES,
3. Scolex polymorphus Rudolphi.
1902. — July 31, few, small; 2 red pigment spots present. Aug. 20, few, small.

TREMATODES.
4. Distomum tornatum Rudolphi.

1902.—July 22, 3; in cysts about 5 mm. in diameter in the intestinal wall. Cysts dark colored,
almost black on account of accumulation of pigment. The diatomes were light pink or flesh color and
very active; the neck could be stretehed until it was filiform or contracted until thetwo suckers were
brought together. The specimens, while of good size, were immature, no ova being present. Dimen-
sions, in millimeters, of flattened specimen: Length 6, neck (contracted) 1; dlam(,ter, oral sucker
0.41, ventral sucker 0.96.  Aug. 1, 2, immature. Aug. 11, several; large but without ova. Aug. 15,
2; large, no ova. Aug. 20, 3 large and 2 small, flesh color, no ova.  Aug. 25, 2, no ova.
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5. Distomum witellosum Linton, .
1902.—Aug. 7, 1; specimen in poor condition; ova few, 0.086 by 0.054, segmenting.

6. Gasterostomuin gracilescens Rudolphi.
See under Menidia menidia, ete.
1901.—Aug. 1, numerous; fusiform, pale red to colorless; not much variation in size. One meas-

ured 1.44 mm. in length and 0.56 mm. in greatest breadth.

1902.—July 31, 1. Dimensions, life, compressed: Length 1.4; maximum breadth 0.65; transverse
diameter, anterior sucker 0.33; mouth 0.10; ova 0.018 by 0.011. Aug. 1, 12.  Aug. 11, numerous.
Aug. 15, 30. Aug. 20, numerous. Aug. 22, nunerous.

Small, minutely spinose, of very various shapes, translucent w hlte to orange yellow, depending on
relative abundance of ova. The anterior end in some was curved ventrad, turning the sucker into a
hood-like organ.

These worms agree closely with Olsson’s figures and descriptions of forms which he refers with
some doubt to this species. The same species was found in this host at Woods IHole, Mass., but was
not identified. {Bulletin U. 8. Fish Commission for 1899, pp. 277, 298, pl. xu1, fig. 91, and p. 442,
pl. xxx1v, figs. 367, 368.)

COPEPOD PARASITES,

7. Lernanthropis sp.  From gills.

These very singular formns are certainly appropriately named in their generie tltle fornot only do
the males suggest the human form but the females, on account of a skirt-like prolongation of the abdo-
men for the protection of the ova, simulate with absurd accuracy the same as modified by the attire
commonly worn by women in civilized communities.

1902.—July 22, 1; male. Aug. 1, 3; females. Aug. 11, 5 females, 2 males. Aug. 15, 9 females,
3 males. Aug. 20, numerous; males and females; Aug. 22, 4 females, 7 males. Aug. 25, 7 males, 3
females. Length of male 1.73, of female 2.85 mm. :

8. Copepod parasite. From gills.
1902.—Aug. 1, 1; white with single, Cyclops-like eye-spot of red pigment; female with white egg
masses. Length, including caudal spines 2.1 mm. Aug. 11, 20; 1 on each date.

Tylosurus raphidoma, Needle-fish.

Number of fish ! 2
Datc. examined. Food notes.
| -
1901, .
August26._....... 1, lubou]t 38 feet in | Fish (menhaden), and & few small crustaceans,
ength,

NEMATODES.

1. Tmmature nematodes (Ascaris). [Tigs. 29, 30.]

Two; from cysts on viscera. These helong to the type which is characterized in these notes as
having a short anterior diverticulam of the intestine and a glender diverticulum from the base of the
cesophagus, ’

Dimensions, life, in milliméters: Length 11; diameter, middle 0.3, tapering about equally in each
direction; length of wsophagus, not including the posterior globular portion, 0.95; of globular portion
0.1; diameter of wsophagus 0.1; length of diverticulum of wsophagtis 0.8, diameter of one 0.05;
length of diverticulum of intestine 0.3; diameter at anal aperture 0.11; distance of anal aperture from
posterior end 0.17. .

One orange-yellow cyst filled with waxy, degenerate tissue also probably due to nematode.

CESTODES.
2. Otobothrium sp. [Figs. 102-109.]

In muscular tissues, very numerous, generally distributed through the muscles of the body, a few
close beneath the skin, by far the greater proportion in the deep muscles. Of the latter a few were in
the abdomonal muscles, but most abundant laterally along the vertebral column.  These flesh parasites
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are blastocysts containing larvie. They have doubtless penetrated the flesh from the alimentary
canal. When placed in sea water they were very active, extending and contracting, and assuming a
great variety of consecutive shapes and dimensions. The blastocyst which was sketched while living
measured about 8 mm. in length, about half the length being taken up with the anterior enlarged part.
The larva when liberated from the blastocyst is also quite active. Its length, at rest, was from 4 to 5
mm. After the larva was removed from the blastocyst the latter was much more active than the
former, being, in fact, altogether as active as.it was before it was damaged.

The neck of the larvee, between the bothria and the contractile bulbs, was covered with rather
thick and fleshy spineg 0.08 mm. in length, so that the surface under moderate magnification is rough.

The proboscidesare armed with hooks of varioussizesand shapes; diameter of a proboseis near the
hase, 0.18 mm. excluding and 0.28 mm. including hooks; length of the longest of the large recurved
hooks 0.14 mm. Otherdimensions, life, in millimeters: Length 4.5; breadth of head (marginal view of
bothria) 1.4; length of bothrium 1.4; contractile bulbs, length 1.4, breadth 0.4.

. There were two varieties of these larvie. The longer kind remained firmly attached to the blasto-
cyst, which was not the case with the shorter kind. The posterior end of the neck is emarginate, with
a deep rounded notch on each side. This notch in the elongated specimensappeared to be opposite
the intervals between the two bothria, while in the shorter specimens it was opposite the bothria.
The accessory bothrial organs are small and somewhat crescentic. ‘

On account of the comparatively large size of these larvie it was naturally suggested that they
might prove to be the encysted form of the new species (0. insigne) found in the dusky shark. A
comparlson of the proboscides of the two forms, however, makes this very doubtful.

Tylosurus caribbeeus, ({ar-fish.

Number of‘ﬁsh

examined Food notes.

Date.

August1b........ d i Small erustacea and fragments of insects which seemed
10 he small erickets,

COPEPOD DPARASITES,

1. Cohpepod parasite. From gill.
One from gills; same form as No. 8 under 7. snarinus; white with single median eye-spot of red
pigment. .

Hyporhamphus roberti, Common Tlalfbeak.

I\umb(*r of flhh n
Dnle.r examined. Food notes.
1902,
August 11 Algwe, sea ]etuwc; contents of intestine green,
August 12, ])
August 16,
Aungust 21, F ood nlmo‘xt exclusively algme, colorof contentsof stomach

and intestine green, Among the iragments of green
algie were o few young erustaceans in the megalops
stage,and a Caprella. These had evidently been taken
while the fish was feeding on the nlge,

NEMATODES.
1. Immalure nematodes ( Ascaris).
Type with diverticulum to both intestine and wsophagus.

1902.—Aug. 11; 1.
CESTODES.

2. Seolex polymorphus Rudolphi.
Aug. 12, few, small.
3. Cestode larva.
Aug. 16, 1; looks like young Dibothrium.
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Siphostoma fuscum, Common Pipe-fish.

Date. nggs;igé({:hh Food notes.
- 1902,
July 7. Not noted.
July 9 Do.
July 14.. Fmgmenw of small crmtm‘emm
July 15.. Not noted.
July 16.. Do.
July17.. Do.
July 19.. Not noted; no entozoa.

July 21 Completely digested; looked like vegetable débris; no

entozoa.

July23........... Not noted.’
J ulyzz’ ...... Not noted; no entozoa.
July26........... Amphipods and ostracodes,
July29. ......... 4 Completely digested.
August Ao . Small crustacea, .
August6......... b Do.
Algust7... . .| Not noted; no entozoa.
August 12 Copepods and minute spatangoid spines,
August 20 Not noted.

CESTODYS,
1. Secolex polymorphus Rudolphi.

1902.—July 14; few; bothria with two coste and rudiment at anterior end, suggesting the loculi
which occur at the anterior end of bothria in Eelencibothrium and Acanthobothrinwm; no red pigment.
My attention was called by Mr. Gudger to some mintite oval forms from this same lot which proved to
belong here. They were similar to minute specimens found in Lagodon and others; length 0.09,
breadth 0.06 mm. These minute forms contained calcareous bodies of relatively large size in the
parenchyma. July 15; large numbers, minute. July 16; immense members, length 0.06 when
contracted, 0.12 when extended, heads relatively large, cases of constriction making pseudo-segments
noted in thislot. July 17; very numemus, small. July 29; very numerous, 0.01 mm. in length. Anug.
4; few, (‘omparatlvely large.

2. Rhlincbothriwm sp. [Fig. 75.]

Cysts with blastocysts containing larva which are identical with No. 4 under Opsanus tay, but do
not occur in felted clusters so commonly as in that host.

July 7; few. July 9; 24. July 23, 25; several. Aug. 4; few. Aug. 6; a large number on and
in the liver, others on viscera; as in the toad-fish, so in this case the blastocysts were much -
elongated at the posterior ends, which were felted together in clusters. No cases were found which
demonstrated budding of blastocysts, although the manner in which the blastocysts are associated
together would suggest that as a possible explanation of the frequent occurrence of clusters of this
parasite. Aug. 20; several.

8. Tetrarhynchus bisulcotus Linton.
July 17; 1 seolex, encysted on viscera.
TREMATODES,
4. Distomum sp.
Aung. 12; 1; length 1.65 mm.; breadth 0.63 mu.; agrees with No. 4 under Spheroides maculntus.

5. Distomum valde-inflatum btnssu:h.
Aug. 12; 1; encapsuled on viscera.

PROTOZOA.
6. Gregarines.

July 17. The testis of a pipe-fish which was infested with what was taken to be a gregarine
parasite was brought to my table by Mr. . W. Gudger, who was working on the development of the
pipe-fish. On accountof the large amount of material to be looked over on this date, T was not able
to give this much attention. Aug. 6; small, irregular gregarine-like forms observed in testis.
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Menidia menidia, Silverside.

Number of fish
Date. examined. Food notes. } ' .
1902,
July 7 c.ooenee. P, ish.
July 8 ........... P, Intestmeq filled with copepods and other minute ento-
mostraca ith a few foraminifera.
July 17 . ........ L Amphlrodﬂ young gastropods, copepods, spines of
annelid;
July 19 .......... et Same food as above with addition of shrimp eggs.
July 22 .......... O Co{lﬂt];:nts nearly completely digested; some vegetable
débris,
July23 .......... Material almost entirely digested; a few annelids.
Augusti......... Nearly digested; small fragments of annelids. .
August 7 Food not noted.
Auvgust 11........ D Intestine packed with megulogs small shrimp, copepods,
and a few small gastropod shells.

NEMATODES,
1. Immature nematodes ( Ascaris).

Common type, diverticula to both intestine and oesophagus.
1902.—July 19; few. Aug. 7; few.

CESTODES,
2. Scolex polymorphus Rudolphi.

Aug. 1, minute forms seen in small piece of intestine which was being examined under the
compound microscope for the food contents. '
TREMATODES.
3. Dtstomum monticellit Linton,
Aug 7; 1, voluminous intestine; no ova.
. Distomum sp.

This form resembles that figured in Parasites of Fishes of the Woods Hole Region, figs. 857, 358.
The body of this worm is densely clothed with exceedingly minute spines.

Dimensions, life, in millimeters: Length 0.94; diameter, anterior 0.07, middle 0.22, posterior end
0.12; diameter of oral sucker (not distinct) 0.04, of ventral sucker 0.09, of pharynx 0.03; ova 0.018 by
0.014.

Aug. 7; 1. The measurements of this specimen agree closely with the foregomg; the oral sucker,
which was more plainly seen than in the specimen of July 7, measured 0.08 mm.; length 0.93; diame-
ter 0.27; ventral sucker 0.11, pharynx 0.04; ova 0.025 by 0 018. :

. Distomum pyriforme Linton.

July 7; 2. July 8; 1. July 23; 1.

6. Gasterostomum gracilescens Rudolphi. [Fig. 236.] :

See also under Curanx, Menidin, Opsanus, Paralichthys, Pomatomus, Spheroides, Stolephorus, and
Tylosurus.

July 8; 1; length 0.75; greatest breadth 0.44; anterior sucker 0.2; mouth sucker 0.05. July 17;
12; small, oval, densely clothed with squarish spines; length 0.9, breadth 0.4; encapsuled, in some
cases more than one in a capsule. July 23; few, small, not in good condition. Aug. 1; few. Aug. 7;
several in yellowish cysts on viscera, small, oval. Aug, 11; few in cysts on viscera.

7. Monostomum 8p.
This is the same species as No. 5 under Fundulus majalis. July 22; 8.

COPEPOD PARASITES.
8. Frgasilus sp., from gills.

Aug. 7; several; length, including egg masses, 1.5 mm.; length of egg mass 0.7 mrh.

Mugil curema, White Mullet.

N Number of fish
Date. examined. Food notes.
1901.
August3......... L i Mud consisting of vegetable débris with diatoms; no
entozoa found.
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Mugil cephalus, Common Mullet.

Number of fish

i el S,
examined, Food notes

August 6 .- y s ali 4 iste
August 26- . ..oon Moo In general the contentsof the alimentary canal consisted

of vegetuble débris reduced to a pulp, in which were
1902 immense numbers and many species of diatoms, with
July1s... 4 considerable proportion of sand.
Ju]y ET 20NN One fragment of a nemertean was found. Most of the
Yile-- T ‘[l fish examined in 1902 were small. -
July19...
Julyel...
July22...
July 31...
August4...
August 19

COPEPODS.
1. Anchorella sp. .

Form with linear, tapering neck, postero-lateral egg sacks, and thoracic appendages modified into
a cylindrical organ which slips over a gill filament of its host. [Figs. 57, 58.]

Dimensions, in millimeters, life: Length 6; breadth of,posterior portion through egg sacks 2; length
of neck 3.5; diameter of neck near base 0.7, at anterior end 0.2. )

Cuticle transparent, colorless, glistening. General color white, faintly pinkish or flesh color by
reflected light; alimentary canal black, making a broad black band with irregular outline, most con-

* spicuous in the neck. The cylindrical organ of attachment was 1.6 mm. in length. It consists of two

rings placed end to end, each ring having a distinct annulation at its middle. Rudimentary maxillee
occur at the anterior end. These were in constant, guick motion. The body and neck also kept up
convulsive movements, which, in an unmutilated specimen, continued for a long time.

1901.—July 10; 2. July 11; 6. July 15; few. July 15; 6. The eggs in this lot were segment-
ing. Aug. 26; 1. ’

1902.—July 21; 8. Juiy 31; 4. Aung. 4; 2. Aug. 19; 1.
2. Copepods. Small, white, from gills.

1901,—July 11; 4. July 15; few. Aug. 26; 1.
3. Irgasilus sp.

1901.—July 11; 1; from gills.

Sphyreena borealis, Northern Barracuda.

Date. ng‘&%g&{fm Food notes.

1902.
Julyl7........... 2 (small) cooveinnnnn. Fragments of small shrimp; no entozon,
July19.oooiiiiit]eenns Lo 1 T Fish.

TREMATODES.
1. Distomum sp. [Fig. 211.]

1902.—July 19; 1. This specimen was found when a small piece of the intestine was being exam-
ined under the compound microscope. Dimensions in millimeters: Length 0.24;- diameter, anterior
0.028, at ventral sucker 0.057, maximum 0.072, near posterior end 0.021; diameter of anterior sucker
0.018, ventral sucker 0.036.

Upeneus maculatus, Red Goat-fish.

Number of fish
Date. examined,

Food notes,

1902, ‘
July19........ eee| 1(TBMIML) el Alimentary canal empty,




362 ‘ BULLETIN OF THE BUREAVU OF IFISHERIES.

PARASITIC COPEPODS.
1. Lernzonema sp.

Two on gill cover and 1 in flesh of abdomen near anal opening.

Body filled with red fluid which circulates by means of somewhat irregular pulsations. It was
observed to grow gradually slower and slower, then pause. After a short time it would resume and
go at the rate of from 100 to 108 beats a minute.

Pulsations were also noted at the arch of the neck next to the antler-like branches of the head.
The head was also filled with red fluid; neck and branches yellowish by transmitted light. Length, .
head and neck 6 mm.; body 6 nm.; egg chains 8.5 mm. Considerable irritation is produced by this
parasite. The tissues where the head and neck were buried were more or less congested and inflamed.

These together with other copepod parasites collected by me at Beaufort have been turned over to
Prof. C. B. Wilson. ~ :

Scomberomorus maculatus, Spanish Mackerel.

Date. Number of fish

examined. Food notes.

1901.
Augnst 30........ B Contents of alimentary canal almost completely digested.
There were recognized only a few crystalline lenses
and small bones of fish and fragments of small crusta-
ceans,

The viscera of a fish from the market, reported to me to be a mackerel, probably belong here.
Examined on July 8, 1901. Fragments of fish in alimentary canal.

. ) CESTODES,

1. Rhynchobothrium sp. :

One. The larva has some points of resemblance in essentials with the specimens from Elops
saurus, but is smaller, and the part behind the contractile bulbs is slender.

Dimensions of living specimens in millimeters: Length 3.43; length of bothrium 0.63, of contractile
bulbs 0.35, of part behind bulbs 0.63. A comparison of the preserved material shows that the
contractile bulbs have approximately the same length. The probocides in this specimen were only
partly evaginated, but so far as could be made out they are in close agreement with the species from
Llops (figs. 99, 100). ‘

The same species is represented by No. 3 under Sc‘amberomorus regalis.

2. Tetrarhynchus bisuleatus Linton,
July 8; 1 scolex, on viscera, very active.
3. Synbothrium filicolle Linton.
July 8, few, on viscera. Aug. 1; 1; similar to No. 6 under Scomberomorus regalis.

TREMATODES.

‘4. Gasterostomum baculuwm sp. nov. [Figs. 233, 244.]

1901.—Aug. 30, 6. This is the species recorded from this host before.

See No. 8 ( Gasterostomum sp.) under 8. maculatus, Bulletin U. 8. Fish Commission for 1899, p. 447.
Dimensions, in millimeters, life: Length 2; maximum diameter 0.4; anterior sucker, length 0.17,
breadth 0.19; ventral sucker, length 0.069, breadth 0.065; ovum 0,021 by 0.014.

Scomberomorus regalis, Cero.

: . Number of fish
Date, examined. Food notes.
1901.
August23........ P . Length of specimen 8 feet, weight 15 pounds. It did not

quite agree with the deseription of this specles given
inJordan & Gilbert’s Fishes of North America, but was
nearest that form, The contents of the alimentary
canal were complcetely digested. No distinguishable
fragments were found, even when looked for with the
aid of the microscope.
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NEMATODES,

1. Immature nematodes (Ascaris). On viscera.
Type with short diverticulum of intestine and.corrugated post-anal region.

CESTODES.
2. Cestode blastocysts.

Two from outside of viscera, vase- ghaped,

3. Rhynchobothrium sp.
‘Two larvee from cysts on viscera; neck elongafed; bothria emarginate w1th elevated border
proboscides not seen everted, but long; sheaths in close spiral when neck is at rest. Dimensions in
' millimeters, gpecimen mounted in glycerine: Length of bothrium 0.6, breadth 0.42; diameter of neck
0.31, length of neck 2.4; length of part behind bulbs 0.68; length of longest hooks 0 021.
See No. 3 under Ilezancmatwhth 8. . .

4. Otobotlrium crenacolle Linton, [Fig. 111.]

TEnormous numbers of small cysts in walls of stomach and intestine, for the most part on the
submucosa. Some of the cysts were amber colored and filled with waxy, degenerate tissue; others
contained blastocysts which contained no identifiable embryo, while others contained larvse which
could be identified through the wall of the enclosing blastocyst. One of the latter in life and under
slight pressure had the following dimensions, in- millimeters: Length of blastooyst 1, diameter 0.8;
length of larva 0.32, of bothrium 0.16, breadth of bdthrium 0.12. One amber-colored, oval, thick-
walled cyst was 1.54 by 1.09, the blastocyst 0.52 by 0.28; length of larva 0.28.

5. Tetrarhynchus bisulcatus Linton.

A few scolices were found in the material collected from thxq fish, It is likely that many of the
cysts in the stomach and intestinal walls belong to this species. The hooks on the proboscides are
shorter than ig the rule in this species, but the number, shape, and arrangement are in agreement with.
the usual type. Diameter of proboscis, excluding hooks, 0.034, including hooks 0.044; length of
hooks 0,01 mm.

6. Synbothrium filicolle Linton.

Numerous on viscera; type with Sm'mll slender, recurved hooks; elongated blastogysts in

brownish cysts ’
TREMATODES,
7. Distomum monticellii Linton. ; :

One. Genital organs very indistinct. The stained specimen has a faint indication of lobed organs,
apparently the vitellaria near the posterior end. Measurements of living specimen under slight pres-
sure, in millimeters: Length 2; maximum breadth 0. 52; oral sucker, lerigth 0.09, breadth 0.011; pharynx,
length 0.05, breadth 0.06; vcntral sucker, length 0.26, breadth 0.27; ovum 0.017 by 0.010 in the two
principal diameters.

8. Gastérostomum urmatum Linton. [Fig. 235.] :

Fifteen. These specimens resemble this speues, although no spines were seen, They were not
in good condition when found. At the anterior end there is o knob-like projection of the anterior
sucker; vitellaria agree in number and position, biit are smaller. Dimensions of specimen in sea-water,
pressure of cover glass, in'millimeters: Length 4.2; diameter 0.26, of anterior projection 0.11; length
of cirrus pouch 0.63; ovam 0.020.by 0.014, Diameter of pharynx in another specimen 0.05.

Seriola lalandi, Amber Juck.

Date. N‘gf(})lg‘ir“)g({“’“ l Food notes,
1902.
Augnst 23........ D Alimentary canal empty.

"This specimen was taken on Aug. 21 by the Fisheries steamer Fish Hawk, about 28 miles off Cape
Lookout, North Carolina.- The viscera were placed in formalin and brought into the laboratory on
the 22d. The material was looked over on the 23d.
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NEMATODES.
1. Ascaris incurva Rudolphi.

Four adult females and 2 smaller, which appear to be young; slender, fusiform; length 16-20
mm. Ova, some nearly spherical, about 0.05 mm. in diameter; others short oval 0.06 by 0.04. =

So far as these specimens have been examined they agree with this species, although much smaller
than specimens from the sword-fish.

. TREMATODES.
2. Distomum monticellii Linton.
Few, small, immature.
3. Distomum hispidum Abilgaard.

Fifty; with oral spines and stout spines on the neck. There is considerable variety of shape and
size in this lot, but so far as studied they appear to belong to the same species.
4. Distomum sp.. [Figs. 206, 207.] ,

One, length 5 mm., breadth 0.5 mm. This specimen was at first a very puzzling one. On account
of the apparent segmentation of the posterior part it was recorded in the notes made at the time of
collecting as the fragment of a cestode. The posterior end is apparently four-jointed, the anterior end
is much crumpled and folded together. The specimen had been killed with formalin before it was
examined. When stained and sectioned it is seen to be not a cestode but a distome. The close
approach to segmentation of the body is evident also in the sections. The general arrangement of the
reproductive organs is shown in the diagrammatic sketch. The vitellaria are abundant, posterior and
peripheral, extending as far forward as the seminal vesicle; testes two, on median line, following each
other much as in D. fenue. The ovary is situated a short distance in front of the anterior testis. I
was able to find only one intestine in the sections. It is persistent to the posterior end. The ova,
which are numerous, are massed between the ovary and the seminal vesicle, 1.06 by 0.03 mm., in the
two principal diameters. Very little can be made out of the section of the crumpled anterior part
more than the presence of at least one sucker.

5. Gasterostomum gorgon sp. nov. [Figs. 240-242.)

Sketches and description based on specimens which had been killed in formalin.

Small, rather plump and somewhat fusiform worms, differing from other species of this genus
mentioned in these notes by having a cylindrical neck and the anterior sucker surrounded by a crown
of about eighteen tentacles. In most cases the anterior end was inverted, when the worms have
the general appearance of such gasterostoma as those found in the gar and other fish. The appendages
are not hooks, although somewhat rigid, and they doubtless function as a kind of grappling organ to
enable the worm to maintain a lodgment in its hest. There is a dense covering of minute spines on
the body. These spines are very short, flat, and rounded when seen on the flat surface, although
appearing slender when seen in profile.

The following points in the anatomy were made out: The characteristic cirrus pouch of the genus
lay at the posterior end, and equaled nearly one-third the length of the body; the small, globular
ovary was situated at its anterior end.. The two testes lay on the dorsal side of the anterior third of
the cirrus pouch, diagonal and eclose together. The intestine was ellipeoidal, elongate in a ventro-
lateral view and immediately in front of the ovary. The globular vitellaria are dorsal and anterior to
the intestine. The number was not definitely made out. Twenty-five were counted in lateral view.

The position assumed by the worms in formalin is arcuate, as shown in the sketches. In the
inverted specimens the anterior end is more or less truncate in outline. * The ova, which occupy the
greater part of the interior of the body, are yellow and conical.

. Dimensions of one in formalin: Length 1.65 mm; diameter of body 0.36 mm.; of neck 0.21 mm.;
of circle of tentacles (.36 mm.; ova 0.022 by 0.014 mm.
6. Glasterostomum sp.

Few. These are very small and are a different species from-No. 5. The anterior sucker is rela-

tively smaller, and there are no tentacular processes; ova elliptical.

COPEPOIY) PARASITES.
7. Copepod parasites. :
Two; from gills.
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Caranx hippos, Crevallé.

. Number of fish n -
Date. examined. ‘ Food notes.
1901 \
July8l........... ' Small crustacea. No cntozoa found.
August 16 . .I Several otoliths of fish found in alimentary canal.
August 17 Nothing found in alimentary canals that could be identi-
1902, fied except a few otoliths of fish,
August Neeen.n 1(small) o.o..oo.... i Food not noted.

NEMATODES.
1. Immature nematodes (Ascaris sp. ).
1901.—Aug. 15, 2. This is the type characterized in these notes as having a short diverticulum of
the intestine and transversely corrugated post-anal region. Aug. 17, few. -

CESTODES.
2. Tetrarhynchus bisuleatus, Linton.

1901.—Aug. 15, from cyst in stomach wall. The hooks on the proboscis were rather smaller
than the dimensions which I have given for this species. In other particulars the agreement is perfect.

' 'I'REMA‘I‘OD\ES.
3. Distomum appendiculatum Rudolphi.
1902.—Aug. 11, 2; small; no ova; in poor condition.

4. Distomum tenue Linton. :

1901.—Aug. 17, 1. This agrees closely with the variety tenuisstime. Dimensions, life, in millimeters:
Length 6.3; diameter 0.56, of oral sucker 0.22, of pharynx 0.12, of ventral sucker 0.26; ovum 0.068
and 0.043 in the two principal diameters. The arrangement and proportions of the genitalia are in
close agreement with this species. The ova, however, are considerably smaller. = A few flat, rounded
geales remained about the middle of the length on the dorsal side; pharynx remote from the oral
" sucker; esophagus short, specimen not in good condition.

5. Gasterostomum arcuatusn Linton,
1901.—Aug. 17, 3; in poor condition, referred with some doubt to this species. Length about 2
mm.; ovum, length 0.020, breadth 0.013; another 0.024 and 0.017 in the two principal diameters,

6. Gasterostomum gracilescens Rudolphi.  [Figs. 230-232.]

1901.—Aug. 15, 1; small, immature, fusiform, flask-shaped when compressed. Dimensions under
pressure, in millimeters: Length 1.17; diameter,-anterior 0.21, middle 0.54, posterior 0.11; pharynx,
length 0.11, breadth 0.08. Body covered with very minute, squarish spines.

1902.—Aug. 11, 1.

See under Menidia menidia and Tylosurus marinus, ete.

Selene vomer, Moon-fish.

Number of fish
exgmined,

1902.
July3l........... 3(smully ...ovnol..l] Shrimp and other small crustacea, .
August 18........ 1 (small) ..o ... Shrimp, gastropods, lamellibranchs, sand; no entozon,
1

Date. Food notes.
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1. Tetrarhynchus bisulcatus Linton.
July 31; 1 scolex from cyst in stomach wall.

CESTODES,.

Trachinotus carolinus, Pompano.

Number of fish

Food notes.

Date. . examined.
1901.
August28........ D N Alimentary canal nearly empty, the scanty contents al-
most completely digested. T here were recogmnd only
a few bits of wood and the spine of a sea-urchin ( Tozo-
pneustes).
August 30........ 2R A large number of broken lamellibranch shells,
1902. ’
July 18... 7 (12to20mm.) ...... Diatoms and vegetable débria.

July19. .11 (75 mm.) Fragments of small crustacea,

July 21. .1 1 (50 mm. Solenomya.

July 22. .1 1 {(small) Fragments of small crustacea; no entozoa.

July 23. .1 8 {small) .| Large number of broken lamellibranch shells, some cope-
pods and small crustacea.

July3l........... 2(small) .............

August 15........ 12 (smally ............ Smull amphipods and lumcllxbrunchs.

) PROTOZOA.
1. Myxobolis ( Henneguya) sp. [Fig. 55.]

1901.—Aug. 30, cysts, 1 mm. and less in diameter, on mucous membrane of stomach and intestine.
Color of cysts dead white. Spores: Length (not including caudal spine) 0.014 mm., breadth 0.007
mm.; length of caudal spine about equal to that of the spore proper.

These Sporozoa agree with those found in the drum (Sciznops ocellalua) and sheepshead (Archo-
sargus probatocephalus). .

NEMATODES.

2. Immature nematodes ( Acaris).

1901.—Aug. 28, few; type with slender diverticulum from Dasal bulb of csophagus and short
anterior diverticulum of intestine. Aug. 30, numerous, from alimentary canal; wsophagus long and
slender; diverticula as in those of preceding date.

1902,—Aug. 15, several.

. CESTODES.

8. Seolex polymorphus Rudolphi.

1902.—July 19 and 21, Aug. 15, few, small.
4, Rhymchobothriwm sp.

1902.— Aug. 15, commonly recurring form—small larva with relatively large hooks from small oval
cysts on viscera.

TREMATODES,

5. Distomum monlicellii Linton.

1902.—Aug. 15, few; small, nnmature with ora.nge -colored spherical bodies in the excretory
vessels.
6. Distomum vitellosum Linton,
1902.—July 19, 1, small, immature.
in sea water about twelve hours. -
7. Distomum valde-inflatum Stossich.
1902.—Aug. 15, few, in globular cysts.
8. Distomum pectinatum sp. nov.
See No. 15, under Bairdiella chrysura. July 19, 4. July 31, 3, small.
OnJ uly 18 clusters of distome eggs were found in the mtestlne of this host, about 100 ova in all,
each 0.025 by 0.014.

July 23, 1, distended and rigid when first seen. - It had lain
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9. Distomum sp. [Fig. 204.] -

1901.—Aug. 28, 1. This is a very remarkable form, if the specimen is entire. Following are my
notes made at the time of collecting:

Ventral sucker near posterior end, as if the neck and bodv in a form like the appendiculate dis-
tome D. tornatum had been interchanged. Surface slightly nodular, length 5.5 mm.; distance of center
of ventral sucker from anterior end 4 mm., from posterior end 1.5 mm.

Other dimensions, life, in millimeters: Breadth at middle of neck 0.88, behind ventral sucker 0.61;
oral sucker, length 0.4, breadth 0.5; pharynx, length 0.21, breadth 0.21; ventral sucker, length and
breadth each 1. Posterior end tapering and truncate.

Specimen too opaque to show anatomy. It looked as if it had been broken behlnd the ventral
sucker, but when examined with the aid of the microscope there was no indication of any break.
Subsequent examination of longitudinal sections revealed the following anatomical features: The
pharynx is adjacent to the posterior edge of the oral sucker. There is no wsophagus. The intestinal
rami extend to the posterior end of the body. The ovary is lobed and lies at the extreme posterior
end of the body, where it is immediately preceded by the testes, which are two in number, median, and
close together. The uterus is voluminous and lies for the most of its length in front of the ventral sucker.
The genital aperture is about median and close behind the pharynx, The cirrus is surrounded by a
rather large prostate and the vas deferens lies in many folds posterior to it, but not inclosed in the
cirrus pouch. - The vitellaria appear as clustered grannles, mainly peripheral from the testes to near
the anterior end. Ova numerous, with thin shells 0.027 by 0.014 mm. in the two principal diameters.
10, Monostomum sp, [Figs. 226-229.] ‘ i

1901.—Aug. 28, numerous small ovoid or elongated forms. Most of these worms were elongated
anteriorly, very delicate and -fragile. When highly nagnified the body is seen to be crossed by
exceedingly minute transverse lines, becoming a little coarser toward the posterior, where the outline
is finely gerrate. Posterior half of the body filled with eggs. :

Dimensions of living uncontracted specimen, in millimeters: Length, 1.5; greatest breadth, 0 40,

_diameter of oral sucker, 0.075; of pharynx, 0.084; ova, 0.028 and 0.017 in the two principal diameters.
Each ovum bears a filament of about the same length as the body of the ovum. A contracted specimen
measuring 0.87 mm. in length yielded about the same measurements of other parts as the uncontracted
specimen—i. e., oral sucker, 0.09; pharynx, length, 0.048; breadth, 0.034. The difference in length
is made maihly by the contraction or elongation of the neck.

1901.—Aug. 30, 1,

11. Aspidogaster ringens sp. nov. (See No. 24, under Micropogon undulatus.) [Figs. 243-249.]
1901.—Aug. 28, many. There is a considerable variety of coloration in these worms. Some are

orange, darker on back, pinkish below, pale posteriorly. Ventral sucker with pale border and pink

center in some; in others pale throughout; in others orange. General color effect reddigh-brown,

The ventral sucker is thick and fleshy and has many loculi. The head appeared to be expanded
into four short leaf-like lobes. Dimensions of a specimen lying in sea water, somewhat contracted:
Length, 2 mm.; breadth, 0.8 mm.; thickness, 0.7 mm. The favorite attitude seems to Lie with the
back convex and the ventral surface concave. Some are doubled on themselves ventrally. None were
seen in active motion. '

1901.—Aug. 30, 19. A mounted specimen from this lot has two lobes on the ventral border of the
mouth and thiree on the dorsal, as shown in figures of specimens from the croaker.
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Pomatomus saltatrix, Blue-fish.

OF THE BUREAU

OF FISHERIES.

Number of fish
Date examined. Food notes,
1901.
July9............ L Young fish in alimentary canals.
Julyl0...... B Fragments of small fish.
July18 1S I PPN Alimentary canal empty.
July 23 A Fragments of fish.
July 29 B Alimentary canal empty.
July30.... N I PN Fish,
August 3.. B I N Do.
N August 24. Lo, Food completely digested.
August 27. T Pin-tish and shrimp.
August 28. B I‘mh nnd shrimp:
August 30. R R Sh
August3l........ 2 F mh and shrimp.
1902,
July16....c.eean. 1(60mMMmM.).eunennnnnn. Numerousexceedingly minutespinesin chyle; noentozoa.
July17.. ...l 6(small) ........ ...] Fish.
July21.. .18 ésmnll ........ ...| Fish; no entozoa.
July 22 2(small) ........ ...| Fizh, amphipods and other small crustacea,
July 23 ..... [s U+ TP e Flsh small gastropod shells; no entozoa.
6 (small) ...... -] Fish'and smnll annelids,
1 %small) ...... ...| Not recorded.
2 (small) ...... .| Fish.
1 (small) .. . Fish shrimp,
2 ésma]l
5 (small I‘luh shrimp, gpines of annelids.
1 (small hsh shrimp.
....do. Shnmp \
3 (small) Pish, shrimp, bryozoa.
August 20 1 snmll; Fmgments of smal} crustacea.
August 22 4 (small Fish. )

All the blue-fish examined at Beaufort were small, but few of them reaching a length of more

than 8 inches.
ACANTHOCEPHALA.

1. Echinorhynchus pristis Rudolphi.

1901.—Aug. 28, 1 female.
NEMATODES,

2. Immature nematodes ( Ascaris sp.). [Fig. 34.]

1901.—Aug. 31, numerous, clustered cysts on viscera. Typewith long diverticulum of wsophagus and
short diverticulum of intestine—the most common form. Larger specimens with dark-brown intestine.
Some of the cysts filled with brown, waxy secretion. '

1902.—Aug. 11, cyst on viscera filled with fine granular material in whlch the very small worms

were embedded.
3. Immature nematodes (Ascaris sp.).

1901.—Aug. 27, 28, several on each date.
of the wsophagus, and the postanal region corrugated.
hosts, but not of such frequent occurrence as the preceding.
4. Ichthyonema globiceps Rudolphi. .

1902.—July 25, fragments; neither extremity was seen; intestine dark-brown. July 28, many
fragments. Aug. 4, several fragments; filled with the characteristic young, anterior end blunt,
posterior attenuated, length about 0.5 mm.; diameter 0.01 mm., These fragments were in poor con-
dition. They were from the alimentary canal where they had evidently been affected by the digestive
juices of the fish. Aug. 8, 2 females, 212 and 20 mm., respectively. Longer specimen with fully
developed young in the uterus which occupied the greater part of the body. The smaller specimen
with eggs in the uterus. These worms came from the stomach, color reddish, intestine, as in all,
dark-brown. Aug. 11, fragments. Aug. 22, numerous fragments. The broken condition was doubt-
less due to the fact that the intestines of the fish had been cut into small pieces to allow any small
distomes that might be in them to creep out into the water. Aug. 26, fragments, one blood-red.

.

This form differs from No. 2 in having no diverticulum
Same form noted on other occasions in other
Same type as shown in fig. 31.
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CESTODES.
5. Scolex polymorphus Rudolphi.
1901.—July 23, few; very small, in alimentary canal. July 29; few, small; no red pigment
observed; rudiment of costa on each bothrium; a strong, terminal, muscular sucker about equaling a
bothrium in size.
1902.—July 17, 25, few.. July 31; ma.ny, small. Aug. 4, 20; few, small.
6. Larval Dibothrium (?).
1901.—July 30, 2 flask-shaped larvee from serous covering of viscera. The anterior end of one of
them was everted with the aid of needle points, when it was seen to possess two structures which
appeared to be the rudiments of bothria; length about 2 mm.
7. Cestode larva. )
.. I here record a peculiar blastocyst collected on'July 18, 1901, from the outside of the viscera;
length 12 mm., breadth 2 mm., the dimensions, however, varying with states of contraction. [Fig. 81.]
The minute, spine-like bristles, characteristic of cestode larvee and blastocysts, suggested by their
shape the gland hairs of ‘certain plants, being slightly knobhed at the ends. This feature was observed
only at the anterior end of the specimen. .
8. Rhynchobothrium speciosuni Linton,
1901.—July 9, 1, encysted on viscera. Aug. 28; a specimen with rather long and slender neck,
which was referred at the timne of collecting to this species, but with some doubt.
9. Rhynchobothrium sp.
Hooks suggest R. plicatum sp. nov.
1901.—Aug. 30, few, from oval cysts on viscera. Aug. 81; 1.
1902.—July 22, few. July 31; 1.
Type with long neck and small but not minute hooks,
10. Otobothrium crenacolle Linton.
1901.—July 30, encysted in stomach wall.  Aug. 28; numerous, encysted in stomach wall.
11, Terarhynchus bisulcatus Linton, .
1901.—July 10, 30; Aug. 31; cysts in stomach wall; few on each occasion.
12. Synbothrium filicolle 1anton.
1901.—Aug. 30, 1.
1902.—Aug. 22, 1, from cysts on viscera,
13, Synbothrium sp.
See introduction, and No. 10 under Cynoscion regalis.
1901. —Aug. 28, 3. .
1902,—Aug. 20, 1, from cysts on viscera.

: TREMATODES.
14. Distomum monticelléi Linton (7).

Appendiculate distomes which were found in this host on the following dates were thought at the
time of collecting to represent three different species.

1901.—Aug. 24, 1. Apparently identical with No. 9 under Lagodon rhomboides. Aug. 28; 6; 5 of
these not in good condition. One recorded in notes made at time of collecting as a dlstmct species
proves to be an immature appendiculate distome. Dimension of specimen in millimeters, slightly
compressed, in glycerin: Length 2; maximum breadth 0.9; diameter of oral sucker 0.28; of pharynx
0:18; of ventral sucker 0.53. Intestinal rami voluminous; reproductive organs rudimentary. Aug. 31;
1. Dimensions, life, compressed, in millimeters: Length 5; breadth 1.5; dlametu' of oral sucker 0.34;
of pharynx 0.21; of ventral sucker 0.82; no ova.

15. Distomum vitellosum Linton.
1901.—July 30, 2, small.
1902.—Aug. 16, 2,
16. Distomum dentatum Linton,
1901.—Aug. 31, 1. The specimen was in poor condition.. It appears to bean individual which has
lost the oral spines.
i B.B. F.1904—24
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17. Distomum tenue Linton. )
1902.—July 17, 1, not in good condition. Aug. 8; 1, in poor condition; no spines certainly made
out, but specimen looks ag if it had been armed with spines.

18. Gasterostomum gracilescens Rudolphi.

1902.—July 17, 1.

See under Menidia, Tylosurus marinus, etc.
19. Microcotyle sp. . [Figs. 147-150.]

1902.—Aug. 8, 1, probably from gills; fragment, the posterior sucker-bearing portion missing.
Fige. 147 and 148 were sketched from thisspecimen. The cirrus hooks formed an elongated cluster and
are shown diagrammatically in fig. 148. Dimensions, life, in millimeters: Length 1.85; breadth at
anterior end 0.12; greatest breadth 0.42; length of cirrus hooks 0.025. The specimen was very
fragile. It was broken while it was being examined, and destroyed in an attempt to mount the
fragments permanently. Aug. 16; 2, from gills. Aug. 22; 1. These specimens were complete and
belong to this genus.

A mounted specimen has the following dimensions in millimeters: Length of body proper 1.20;
of posterior sucker-bearing portion 1.12; diameter through -anterior suckers 0.10; greatest diameter
0.87; diameter of posterior sucker-bearing part 0.18; suckers at anterior end, length 0.051, breadth
0.039; pharynx, length 0.42, breadth 0.036; posterior suckers number about 50 pairs, each sucker
0.042 by 0.021, the longer diameter transverse to axis of body; length of cirrus hooks about 0.015.
The cluster of hooks on the cirrus is somewhat triangular, and each hook seems to be two-forked
at the base. [Fig. 150.] The posterior suckers are provided with a chitinous framework, which is
imperfectly shown in fig. 149.

PARASITIC COPEPODS.

20. Lernanthropus sp. From gills. :

1901.—July 10, 38, from gills. While I have not undertaken to identify the parasitic copepods, 1
here record an unusual form. The most striking feature was the possession of a pair of forked leaf-like
appendages. These appendages were flexible and were frequently bent dorsally by a convulsive
movement. The inner ramus of each appendage was the more active of the two and kept up a
rhythmic movement which appeared to be directly concerned with the circulation of the blood. At
each such movement the blood was driven along the marginal vessel toward the body, at the same
time the blood left the marginal vessel of the outer ramus. As soon as the convulsive contraction
was over the appendage relaxed by its own elasticity and the blood returned to its vessels. The
general color effect is dark reddish-brown. The blood is red. The appendages made out are: 1, a
pair of gmall antennee; 2, a pair of hooked mandibles; 3, two pairs of maxillee; 4, a pair of appendages
on the thorax which terminate in horseshoe-shaped suckers; 5, forked appendages at posterior end
which function as gills. The tail is forked at the tip with two brown chitinous sucking-disks. . Egg
sacs 2, cylindrical, dark brown, protruding posteriorly, nearly equaling length of body.

1902.—Aug. 8, 1, female, with elongated pinkish egg-chains. Aug. 12; 1. Aug. 16; 2. Aug. 22;
14. Ang. 26; several, males and females. These have been turned over to Prof. C. B. Wilson.

Rachycentron canadus, Cobia, ‘‘Cabio’’ (Beaufort).

Number of fish
. Date. examined. Food notes.
1901.
Augustl......... R Contents of alimentary canal completely digested, only
yellow and green mucus present,
August8......... b Fish, crabs, and shrimp.
August 8......... 2, Fish, shrimp, and crabs (spider crabs and others).
August12........ P, Fish.
1902,
August8......... 1 (150 mm.)........... Fish, shrimp, and annelid (4renicola).
August 14........0..... [+ [ Fish,

All the fish examined in 1901 small, 16 to 18 inches in length.
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ACANTHOCEPHALA,

1. Echinorhynchus sagittifer Linton. [Figs. 1-7.]

 1901.—Aug. 8, 3, adult, in intestine. This is the first find of the adult of this species. Immature
specimens from the body cavity of many different hosts have been found, and upon such material the
species was based.

When these adult specimens were first seen they were collapsed, flattened, and much crumpled,
except at the posterior end, which for about 5 mm. was not transversely wrinkled, and, on account of
ity shape, suggested the head of a Dibothrium. Indeed, the worm at first sight might very easily be
mistaken for a cestode. The resemblance is heightened by the shelf-like projections with dentigerous
edges, which recur at rather regular intervals on the anterior half of the body, and of which 23 were
counted in one individual, the last one, however, being rudimentary. These projections give to the
worm a decidedly segmented appearance. The anterior 4 are somewhat crowded.

‘ A specimen placed in fresh water plumped up after the manner of most of the Echinorhynchi
when so-treated, and afterwards transferred to killing fluid, measured 70 mm. in length. This was a
female; another female measured 40 mm. and a male 23 mm. in length.

1901.—Aug. 8, 1 yvoung and 5 adults found in the pyloric ceeca.

Details of the anatomy of a male are shown in figs. 1-4.

NEMATODES.

2. Ascaris inquies Linton. :

1901.—Aug. 3, 2, young. Aug. 8, 2 large, 6 small. Aug. 12, 3; 1 of them a male with very long
spicules.

. CESTODXS.

3. Scolex polymorphus Rudolphi.

1902.—Aug. 14, 1, small.
4, Rhinebothriwm, near R, flexile.

1901.—Aug. 3, many, in blastocysts. These were found in the alimentary canal. Tt is not at all
likely that this fish is the final host. This larval Rhinebothrium is, identical with the one found in the
toad-fish.
5. Cysts.

1901.—Aug. 1, a few cysts found in the stomach wall; contained white, granular material, but no
entozoa.
6. Rhynchobothwium sp.

This appears to be the kind referred to in this paper as small with relatively long hooks. (See
introduction.)

1902.—Aug. 8, several small scolices, with blastocysts attached. Dimensions, life, in millimeters:
Length 0.8; head, length 0.14, breadth 0.22; neck, length 0.40, breadth 0.15; length of body back of
bulbs 0.38; diameter of proboscis, excluding hooks, 0.018; length of longest hooks 0.014.

7. Tetrarhynchus bisuleatus Linton.
1902.—Aug. 8, few, from cysts in stomach wall.

TREMATODES.

8. Distomum monticellii Linton. - [Fig. 154.]
1901.—Aug. 1, 8, very active, the neck especially so, being filiform when fully extended and capable

of speedily shortening until the oral and ventral suckers almost touch each other; color pale red.
Length, when compressed, 5 mm.; ova 0.023 by 0.017 mm. in the two principal diameters. Aug. 3,
2; length 2 mm.; diameter of oral sucker 0.14 mm., pharynx 0,07 mm., ventral sucker 0.35 mm.; ova
as in foregoing.

1902.—Aug. 8, 6, length 4.2 mm.; 1 smaller, 1.2 mm,
9. Distomum imparispine, sp. nov. [Figs. 189-194.]

Body elongate, of nearly uniform breadth throughout, narrowing somewhat at the neck and for
a short distance behind ventral sucker. Neck and anterior part of body arnied with spines, which
are sagittate on the ventral side of the neck, slender and curved on the lateral margins of the neck,
somewhat irregular on dorsal side of body, and disappear altogether about the posterior third. Mouth
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surrounded by stout but unequal spines, which are 33 in number in the sketch (fig. 190); 34 were
counted in the specimen. The number is probably variable. Ventral sucker larger than oral, its
posterior border situated at about the anterior fourth of the entire length of the worm; pharynx large,
long pyriform, remote from the mouth. Testes two, large, near posterior end, on median line, end
to end, the posterior one the larger; cirrus-pouch long, behind ventral sucker; genital aperture not
distinctly seen, but evidently on or near median line, close in froni of ventral sucker. Ovary near
front end of anterior testis; uterus in front of ovary, its folds mainly between ovary and cirrus-pouch;
ova moderately numerous and relatively large; vitellaria diffuse, abundant posteriorly, and extending
laterally to a point near base of cirrus-pouch.

1901.—Aug. 1, 3.

Dimensions, hfe ventral view, in millimeters: Length 9; dldmeter of head 0.65; of neck, narrowest
part, 0.5; transverse diameter of oral sucker a little difficult to make out on account of the spines but
about 0.56; breadth of ventral sucker 0.7, length of same 0.9; diameter of globular ovary 0.3; length
of anterior testis 0.84; of posterior testis 1.16; breadth of each 0.56; ova 0.07 by 0.04 in the two
principal diameters; length of larger oral spines 0.15. Pharynx, same specimen in glycerin, length
0.45; breadth 0.21. Number of oral spines 34.

10. Distomum sp. [Figs. 171, 172.]

1901.—Aug. 3, 1. Dlmenﬂlons, life, lateral view, in millimeters: Length 1; longitudinal dlameber
of oral sucker 0.08, of pharynx 0.05, of ventral suckcr 0.17; ova much smaller at one end than the
other, almost pointed-oval, 0.04 by 0.02 in the two principal diameters.

1902.—Aug. 8, 1.

See No. 17 under Paralichthys albiguttus.

11. Distomum pudens Linton.

1902.—Aug. 8, 1, in poor condition and crushed by accident under cover glass, Dimensions, life,
in millimeters: Length 1.3; diameter of oral sucker 0.12, of pharynx 0.10, of ventral sucker 0.11;
dlstance of pharynx from oral sucker 0.27, from ventral sucker 0.04; neck comcal

., Distomum dentatum Linton.
1902.—Aug. 8, 1, small, immature; length 1.2-mm.

13. Distomwm valde-inflatum Stossich.
1902.—Aug. 8, 1, in cyst.

Corypheena hippurus, Common Dolphin.

Number of fish
Date. examined. Food notes.
1902,
Augustl......... R, Fish, among which a small lizard fish and silverside were
recognized.

This fish was sent to the laboratory by Mr. Charles S. Wallace, of Morehead City, N. C.

ACANTHOCEPHALA.
1. Echinorhynchus sagittifer Linton. :
One, immature; encapsuled on the viscera.

NEMATODES,
2. dAscaris increscens Molin. :
One, jaws short and broad; post-anal region very short.
3. Ascaris sp. .
Fragments; one of them the posterior end of a male, with long conical post-anal region. Three
pre-anal and four post-anal papillee were seen in side view.
4. Immature nematode { Ascaris).
Type with elongated basal part of wsophagus-and corrugated post-anal region,
5. Ichthyonemu sp.
Fragments of female. Ova from one 0.036 by 0.018 mm., from another 0.032 by 0.016 mm. in the
two principal diameters.
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CESTODES,
6. Rhynchobothrium speciosum Linton.

One larva from cyst in stomach wall; another blastocyst without distinguishable larva may belong
to a different species.

7. Otobothrium crenacolle Linton.
Very numerous, encysted in submucous coat of stomach.

8. Tetrar Tynehus bicolor Bartels.
Two from cyst in stomach wall. The cyst was globular and of a greenish hue.

TREMATODES.
9. Distomum tornatum Rudolphi.

Very numerous, for the most part in the stomach; 671 were collected. There was great variation
in gize, one of the smallest measuring 3 mm. and one of the largest 12 mm. in length. The fish had
been dead for about thirty-six hours, during the greater part of which time it had been kept on ices
The worms were dead, but were apparently in good condition. The color was white except where the
folds of the uterus lay, where the color varied from pale yellow to orange. The cirrus was seen extruded
in several cases and was noted to be distinctly nodular.

10. Distomum monticellii Linton.
Four; length 2.5 mm.

11. Distomum tenue Linton.

Forty-two; elongated, slender, wlute These ‘are without oral spines and the bodies of most are
smooth. In a few cases spines were seen on the neck—faintly on soine, more plainly on others. Head
and neck of many macerated. Cirrus extended in some ¢ases, when it was seen to be relatively stout
and smooth. These specimens bear a close resemblance to Distomum sp. from Enchelyopus cimbrius (see
Parasites of Fishes of Woods Hole Region, fig. 330), which may be a specimen of D. tenue from which

~ the oral spines have fallen away.

Dimensions of specimen with elongated neck, in millimeters: Length 7.5; diameter, at oral suckor
0.21, at pharynx 0.51, at ventral sucker 0.6, from which point the diameter is nearly uniform to the
posterior end; diameter of oral sucker 0.18, of pharynx 0.18, of ventral sucker 0.27; length of pharynx
0.2; distance of pharynx from anterior end 1.05; distance of ventral sucker from anterior end 2.25;
ova 0.076 by 0.043. Another specimen with contracted neck measured 5 mm. in length; distance of
pharynx from anterior end 0.3 mm.; distance of ventral sucker from anterior end 0.75 mm. The ova
were undergoing segmentation.

12. Distomum sp. [Figs. 218, 214.]

Three, with extraordinarily voluminous intestines which obscure other organs. ' Same as No. 10
under Coryphiena equisetis.

Dimensions, in millimeters, slightly compressed: Length 3.35; diameter, anterior 0.11, at ventral
sucker 0.33, nearly uniform to posterior end; oral sucker, length 0.10, breadth 0.08; ventral sucker,
circular, 0.24 in diameter.

These specimens are immature. There is no pharynx. The cesophagusisslender. The intestinal
-rami begin in a convoluted mass slightly in front of the ventral sucker, and continue to the posterior
end, being voluminous, and apparently irregularly constricted, so as to present the appearance of a

-series of translucent bodies filling the post-acetabular region of the body. The intestines are filled
with structureless, seemingly colloid material. No trace of genitalia could be made out in any of these
distomes.

While they are immature, there should be no difficulty experienced in recognizing these peculiar
forms.

Corypheena equis;atis, Small Dolpliin.

Number of ﬂﬂh
examined.
.

Date. Food notes,

1902,
August21........ B s Fish,
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These dolphins were taken by the Fisheries steamer Fish Hawk about 28 miles off Cape Lookout.
They agree with descriptions of this species in length of maxillary, profile of head, number of spines
in dorsal and anal fins, coloration, and size. Length 20 to 24 inches.

NEMATODES.
1. Filaria galeatg sp. nov. [Fig. 20.]

See No. 1 under Sphyrna tiburo (figs. 17-19).

Numerous fragments from stomach. These worms have the appearance of having been introduced
into the stomach of the dolphin along with some host in which they were adult. A number of these
were males with only the posterior ends preserved. These fragments, while agreeing closely with the
gpecies described from the bonnet-head shark, present some differences. The posterior ends were
simply curved in a helix instead of a spiral. This, however, may be accounted for by the flaceid con-
dition of the specimens, due, presumably, to the digestive fluids of the dolphin.

The long spicule of the male (fig. 20) was winged at the distal end so as to resemble the fluke of
gn anchor.

The fragments of females contained ova in which young had already developed. It should be
noted that the ova had lain in sea water for two days before they were examined. They varied some-
what in size. The best formed ova measured 0.032 by 0.018 mm. in the two principal diameters.

CESTODES.
2. Scotex potymorphus Rudolphi.

Numerous, small, but with two coste developed on the bothria.
3. Blastocyst.

One, with no indication of larva. It resembles the kind of which Rhynchobothrium speciosum is a
type.

TREMATODES.

4. Distomum tornatum Rudolphi.

Numerous, mainly from the stomach; 247 were counted.
5. Distomum monticellii Linton. :

A few smallish, immature specimens appear to belong to the species which I have been recording
under this name.
6. Distomum dppendiculatum Rudolphi.

Some small slender distomes agree closely with this species.
7. Distomum nigrofiavum Rudolphi.

Four, 3 adult and 1 young.
8. Distomum tenue Linton.

Forty-nine were counted. These agree with those from the common dolphin referred to this
species.
9. Distomum dentatum Linton.
. Two small distomes were found which differ from No. 8 in being flattened dorso-ventrally instead

of having a cylindrical shape. They resemble this species, but are devoid of oral spines.

10. Distomum sp. [See figs. 213, 214.] .

Six. These are thesame as No. 12 under the common dolphin. Their most conspicuous character
is the very voluminous intestinal rami which obscure the other organs, if any are yet developed, but °
which are themselves translucent.

PARASITIC COPEPODS.

11. Lernaxonema sp.

Numerous on dorsal fins and sides; on all, but most abundant on one of the ﬁsh egg-chains
variously colored, green and purple; all with heads deeply buried in flesh of host.
12. Caligus sp.

One; yellowish-brown.
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Centropristes striatus, Black Sea-bass.

Number of fish
. Date. examined. Food notes.
1901.
August2......... Fish, crabs, shrimp.
August3......... Crabs,
Augustb .. Fish and crustaceans.
August 7 Fish, crabs (hermit crabs and others)
August8... Fish and crustacea (crabsand isopods), bryozoa ( Bugula).
August10.. Flsh, crabs, annelids, bryozoa, seawetd
August12.. ..} Fish, crabs, mollusks,
August 13 .| Fish, cmbs bivalve mollusks, annelids.
August 15 Flsh ‘erabs, shrimp, isopods.
Aungust16.. .| Fish, crabs, shrimp, bivalve mollusks,
Aungt 2.0 20, .. 8rags, sea-urchin (Moiera atropos).
........... rabs,

All the fish were rather small, many of them from 4 to 5 inches in length.

In 1902, from July 7 to August 19, 45 fish, all small, were examined. The contents of the
alimentary canals comprised fish, erabs, shrimp, amphipods, and other small crustacea, annelids, 1
ophiuran, and sea lettuce,
‘ NEMATODES.

1. Immature nematodes (Ascaris). [Fig. 33.]

Type with diverticula to intestine and csophagus.

1901.—Aug. 2, rather numerous, small on viscera. Aug. 3,7, 12,13, 16, 22, and 27, few on each date.

1902.—July 8, few; July 17, 1; July 19, 3; July 21, 1; July 22, several. A few, noted on July 14,
16, 22, which differed from the others in having a more distinctly clavate cesophagus; the subcuticular
layer was conspicuously cellular.

9. Immature nematodes (Asearis).
Type with elongated basal part of cesophagus and corrugated post-anal region.

1902.—July 29, few.
CESTODES.

3. Scolex polymorphus Rudolphi.
1902.—July 25; elongated forms with 2 coste on bothria and 2 red pigment patches on the neck.

4. Rhynchobothrium sp.

Probably larval stage of R. plicatum sp. nov.
1902.—July 16, 1. This specimen was found free in the water of a small dish in which the viscera

had been lying. It had doubtless escaped from a cyst. The specimen was very active. The
proboscides were not seen extended, but the hooks, seen through the body wall, suggest this species.
Length 2.6 mm.; length of head and neck 0.8 mm.

B. Rhynchobothrium sp. [Fig. 94.]

Probably encysted stage of R. longispine Linton.

Small, oval, or pyriform cysts in viscera and mesentery; larvse small, with relatively long con-
tractile bulbs, and with hooks of various sues, but some of them relatively rather large. Length of
longer hooks 0.027 mm.

Same form recorded from various hosts in these notes, Aug. 5, 7, 8, 10, 12, 13, 17, 22, 27, 1901.

1902.—July 17, 21, 25, 29, and Aug. 12, 19; few to numerous. Some cysts were opened which
had no trace of larva in the blastocyst.

. 8. Rhynchobothrium sp.

1901.—Aug. 10, 1 larva from small cyst on viscera noted which belongs to a type found in other
hosts; characterized by elongated neck and proboscides armed with mmute hooks. Probably R.
tenuispine Linton.

1902.—July 16, 1; Aug. 15, 1.

7. Otohothrium dipsacwm Linton.

1901.—Aug. 12, a single specimen from a blastocyst on the viscera.
8. Cesiode larva.

Apparently a larval Dibothrium.

1902,—July 19, 1, encysted on viscera.
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TREMATODES,

9. Distomum monticellit Linton. [Fig. 158.]

’ 1901.—Aug. 10, a single immature appendiculate distome from intestine. Dimensions, compressed,
in millimeters: Length 1.82; breadth 0.81; diameter of oral sucker 0.22, of pharynx 0.15, of ventral
sucker 0.39.. Color yellowish, intestine very voluminous; pharynx conical, the larger anterior end
contiguous with the oral sucker. . .

1902.—July 14, 1. This specimen is immature. The reproductive organs are rudimentary, the
intestines voluminous. In front of the ventral sucker and just behind it the excretory vessel is filled
with orange-colored spherical concretions. Dimensions of living specimen in millimeters: Length
1.17; breadth 0.35; oral sucker, leﬁgth 0.09, breadth 0.10; pharynx, length 0.054, breadth 0.050;
ventral sucker, length 0.22, breadth 0.24.

10. Distomum tenue Linton.

1901.—Aug. 12, 1, probably a young specimen of this species. Spines on the ventral surface, low,
flat, and rounded, those on the margins of the neck relatively long. The marginal spines disappear
about the posterior third. The ventral spines in the oral circles are very small and slender, while the
dorsal spines are stout. In this particular the specimen exhibits considerable variation from the
typical form of this species. Dimensions in millimeters, specimen compressed: Length 1.68; breadth
0.5; diameter of oral sucker 0.14, of ventral sucker 0.25; pharynx, length 0.21, breadth 0.17.

1902.—July 17, 1. This specimen agrees with this species, except that the spines are missing.

Orthopristis chrysopterus, Hog-fish:

Number of fish

examined. Food notes,

.| Annelids and vegetable débris.

.| Amphipods, large numbers of fragments of annelids; spines and

pieces of test of sea urchin (Moira).

.1 Bivalve mollusks, crabs, annelids, and sand.

Fiddler ¢rabs, amphipods, several small horseshoe crabs { Limu-
lus), bivalve mollusks (Solenomya and Venus), annelids, test
of sea urchin, fragment of ophiuran, and large numbers of
what were taken to be eggs of Limulus,

Broken shells of bivalve mollugks, annelids, and sand.

.| Fragments of shells and annclids, .
Broken shells of JameMibraneh mollusks (two or more species),
gastropods, annelids, tests and spines of sea urchin, seaweed.

Annelids (Arenicola), mollusks, cte.

Broken shells, sand, ete.

Muinly broken shells and sand, young Limulus.

Fish, broken shells, crustacea, sand.

August 17. .| Shrimp, broken shells, annelids, sand,
August28........ 8oL Shrimp, broken shells (lamellibranchs), univalves ( Urosalpyna),
annelids, sea urchin.
Auvgust 30........ A Fish, shrimp, lamellibranchs, annelids,
August 3l........ T Fish, shrimp, annelids.
1902.

July8............ 11 (small, 50-60 mm.) .| Shrimp, small lJamellibranchs, and gastropods, seaweed.

July 4. _....o.... 8 (small, 50-60 mm. ) ..| Shrimp, small gastropods, annelids,
Amphlrods and other small crustacen, copepods, -
Smallshrimp, amphipods, copepods, lamellibranchs (Solenomya),

annelids, sand. |
Crab, shrimp, lamellibranchs, small gnstropods, sand.
..| Crab, shrimp, small lamellibranchs, annelids.
..| 8hrimp, lamellibranchs (Solenvmya), annelids,
.| Crab, shrimp. No entozoa.
.| Shells of Solenomya.
Shells of Solenomya, annelids,
Shrimp, amphipods, Solenomya, annelids, sea urchin testes.
Shrimp, lamellibranehs, annelids, -

No entozon.

August 8.... Small crustacen, No entozoa.

August1l........ Fish, scales, erabs, shrimp, lamellibranehs, gastropods, spines of
sea urchin, sand.

August12........ Lamellibranchs, gastropods, seaweed,

August 13... Amphipods and other small erustaces, annelids,  No entozon.

August 16... .| Gastropods, shrimp, annelids.

August 18... Lamellibranchs, annelids, sex urchin (Moira). -

August19........ Lamellibranchs, crabs, shrimp.

August 20........ b Crabs, annelids, sea urchin (Moira).

August21........ Shrimp, amphipods, copepods, Solenomye.

The fish examined in 1901 were from the market and were of the usual size; those examined in
1902 were taken in a small seine and were all small.
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ACANTIIOCEPHALA.

1. Echinorhynchus pristis Rudolphi. )
1901.—July 20, 7. July 27, 1. July 30, 5. July 31, few and small. Aug. 6, few and small.

Aug. 7, fragment of female. Aug. 28, 1, fragment. )
1902.—July 19, 2. July 25, 2. July 31, 5. Aug 11, 4. Aug 18, 1.

2. ILchinorhynchus sagittifer Linton.

1901.—Aug. 6, 1, from mesentery.

’ NEMATODES.

3. Immature nematodes ( Ascaris). :

1901.—July 27. This is the type characterized in this paper as possessing a diverticulum on both
intestine and cesophagus. A few cysts found July 20, 1901, although containing nothing recognizable,
were probably due to these nematodes. Aug. 6, nematodes, same type as those found on July 27.
Aug. 7, several cysts from megentery and serous coat of stomach containing degenerate, waxy tissue;
no entozoa found in them, but they are probably due to these nematodes. Aug. 28, same type as of -
July 27. The diverticulum of the asophagus was elongated and slender. In the larger specimens
the intestine was dark brown.

1902.—July 19, 25, 31, Aug. 12, few on each date.

CESTODES,
4. Scolex polymorphus Rudolphi. :

1901.—Aug. 31, few, in intestine, with two red pigment spots and simple bothria.
1902.-—July 14, 1, active, 2 coste, no red pigment. July 15, ordinary type, also minuce forms.
Aug. 18, few, large. Aug. 20 and 21, few, small.

5. Rhynchobothrium sp. [Fig. 98.]

Hooks suggest R. plicatum sp. nov.

1901.—July 12, cysts containing type with elongated neck and proboscides armed with small, but
not minute, hooks. July 17, several, encysted on viscera. Diameter df proboscis, including hooks,

. 0.017 mm. : .

1902 —Aug. 20, 1.
See No. 9, under Bairdiella.

8. Rhynchobothrium sp.

1901, —July 17, cysts containing small larvee of the type recorded in field notes as being small with
relatively long hooks and bulbs. July 27, small, encysted. Aug. 17 and 28, small oval cysts on
viscera. :

1902.—July 25 and 31, few, small oval (,ysts

.

7. Rhynchobothrivmn sp.
1901.-—Aug. 31, larvie from blastocyst. This is the type recorded in these notes as slender with
very long proboscides armed with very'minute hooks.
8. Olobothrium crenacolle Linton. [Fig. 110.]
1901.—Aug. 6, cyst with two blastocysts, each with a larva. Upon compressing the cyst the larve
could be made out through the transparent walls to belong to this species. Diameter of cyst 2 mm.
9. Tetrarhynchus bisulcatus Linton.
1901.—July 81, few. Aug. 28 and 30, scolices encysted in stomac h wall.

10. Synbothrium sp. See introduction.

1901.—July 11, 1, cestode larva, which is probably to be referred to this species. The cyst was
found in the liver, and measured 25 mm. in length and 3 mm. in diameter. The blastocyst was about
the same size as the enveloping cyst and was very active. W hen flattened, marginal sinuous vessels
were seen, but no appearance of a larva. The killed specimen measured 14 mm. in length. July 12,
a cyst similar to the foregoing found on this date yielded a larva which appears to belong to thisspecies.
Dimensions in millimeters: Length 6; breadth of head, 1.2; diameter of neck, 0.6; length of contractile
bulbs 1, diameter 0.27; diameter of proboscis, exclusive of hooks, 0.1; specimen somewhat compressed.
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11. Cestode larva.
Same as No. 8, under Micropogon undulatus.
1902.-—Aug. 16, 2, with crumpled bothria and striated neck—probably Anthobothrwm pulvmatum

12, Cysts.
1902.—July 8, cysts on viscera, probably cestode, but no larve found.

TREMATODES.

13. Distomum appendiculatum Rudolphi. [Fig. 152.1

1902.—July 14, a single specimen found in a small piece of the intestine, which was under exami-
nation for food under the compound microscope. The specimen was small, yellowish by transmitted
and whitish by reflected light; excretory vessel white by reflected, dark by transmitted light; body
crogsed by fine transverse lines, active, contracting to 0.6 mm. in length and 0.45 mm. in breadth and
extending to twice that length, at the same time narrowing proportionally.

Dimensions, life, in millimeters: Length 1.26; maximum breadth, just behind ventral sucker,
0.41; oral sucker, length 0.060, breadth 0.075; pharynx, length 0.054, breadth 0.036; ventral sucker,
length 0.16, breadth 0.17, becoming nearly circular at times; ova, 0.025 by 0.011.

14. Distomum vitelloswm Linton.
1901, —Aug. 31, 1. A fragment of a distome which resembles this species was found on this date.

15. Distomum globiporum Rudolphi. :

1901.—July 11, 1. White, long, oval specimen belongs to this species or is near it. Dimensionsin
millimeters: Length 5.5, breadth 2.5; diameter of oral sucker 0.56, of pharynx 0.4, of ventral
sucker 0.84; ova, 0.08 and 0.05 in the two principal diameters.

The following notes were made at the time of collecting: Pharynx globular, close to oral sucker,
esophagus short, genital aperture immediately behind pharynx; intestinal rami simple, probably
extending to posterior end; cirrus lying along median line, pouch dorsal to ventral sucker; ovary
globular, 0.3 mm. in diameter, close behind ventral sucker and a little to the left; testes two, close
together, about on median line, the anterior one near the posterior edge of the ventral sucker,
vitellaria voluminous, filling posterior half of body and extending laterally to about middle of neck;
ova only moderately abundant.

16. Distomum corpulentum sp. nov.

1901.—Aug. 28, a small, nearly spherical distome which agrees with No. 14 under Lagodon
rhomboides. The surface of this specimen was roughened by exceedingly minute toothed or crenulate
transverse lines. These appear in some places to be low blunt teeth. Dimensions in millimeters:
Length 2.8; diameter of oral sucker 0.15, of ventral sucker 0.57; ova, 0.037 and 0.02 in the two

principal diameters.

17. Distomum bothryophoron Olsson. [See figs. 174, 175.]

190L.—July 10, 1. When lying free in sea water this distome was rather plump, smooth, but with
fine transverse wrinkles. Pharynx nearly globular and contiguous with oral sucker; wsophagus none
or very short; ova very numerous, obscuring other organs; apertures of both oral and ventral suckers
trangverse; genital aperture on median line just behind pharynx. Dimensions in millimeters: Length
3.24, breadth, median and maximum 1.19; oral sucker, length 0.18, breadth 0.21; ventral sucker,
length 0.64, breadth 0.78; pharynx, diameter 0.1; ova, 0.051 and 0.024 in the two principal diameters.
July 11, Figs. 174, 1756 made from this specimen. July 30, 1, small. Dimensions in millimeters:
Length 1; oral sucker, length 0.08, breadth 0.11; ventral sucker, diameter 0.31; pharynx diameter
0.05; breadth of body, anterior 0.11, middle 0. 43 posterior 0.11; ova, 0.044 and 0.017 in the two
principal diameters.

1902.—July 8, 1. July 19, 2. July 25, 1. July 31, 5. Aug. 19, 1.

Rather plump, fusiform, often pale red. The flattened and stained specimens show the presence
of a lobed vitelline gland like that of D. bothryophoron. The specimens found on July 8-and 25 were
about as broad as long, and at first were taken to be representatives of a different species, but upon
being cleared up show the characteristic vitellaria of this species and also agree in other particulars.
Length 1.85 mm., breadth 1.35 mm.; another length 1.8 mm., breadth 0.9 mm.
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18. Distomum areolatum Rudolphi.
1901.-—Aug. 31, 1. A small specimen which belongs to this species or near it, agreeing with No. 16
under Micropogon undulatus. Dimensions in millimeters: Length 1.12; breadth 0.45; diameter of oral
sucker 0.14, of pharynx 0.08, of ventral sucker 0.09; ovum, 0.12 and 0.08 in the principal diameters.
Posterior part of body filled with minute oval bodies, 7 and 4 microns in the two principal diameters.
1902.—Aug. 11, 1 and fragment, immature. Aug. 19, few.

19. Distomum tenue Linton.

1901.—Aug. 30, a single specimen in close agreement with No. 6 under Sciznops ocellatus, found on
the same date, appears to belong to this species, although no spines could be made out either around
the mouth of on the body. There were indications, however, that spines had been present in both
gituations. © The intestine in front of and beside the ventral sucker was gorged with granular material
of a faint orange color; the remainder of the worm was white. Dimensions in millimeters: Length 4;
diameter, maximum 0.75, of oral sucker 0.19, of pharynx 0.28, of ventral sucker 0.3; distance from
anterior end of pharynx 0.77, of ventral sucker 1.45; ova, 0.11 and 0.08 in the two principal diameters.

20. Distomum valde-inflatum Stossich. @
1901.—July 11, 1, from cyst on viscera. Dimensions in millimeters: Length 2.1; breath 1.12;
diameter of oral sucker 0.15, of ventral sucker 0.22; pharynx, length 0.18, breadth, 0.14.

21. Gasterostomum sp. (?)

1901.—July 11, 2 small slender trematodes, in too poor condition to admit of determination, rather
suggest this genus. ‘
22. Monostomum vinal-edwardsii Linton,

1901.—Aug. 31, 1. >

1902.—Aug. 11, 1.

23. Monostomum sp. [Fig. 222.] ]

1901.—Aug. 28, 2, small, short oval. Dimensions in millimeters: Length 0.86; breadth 0.65;.
diameter of oral sucker 0.14, of pharynx 0.06; ova, 0.021 and 0.014 in the two principal diameters;
cirrus densely spinose. 'This species appears to be near the small form found in Pomolobus (Bulletin
of U. S. Fish Commission for 1899, p. 439, fig. 377.) Aug. 30; 2, small, oval, resemble the foregoing,
but the body is covered with minute spines, a feature not observed in the former lot. Aug. 31, few;
.same a8 those collected on the preceding date.

24. Monostomum sp. [Figs. 223-225.]

1901.—July 30, 1, rather slender when compressed, and bearing numerous ova, which are peculiar .
in that their longer diameter is three times the shorter. Dimensions in millimeters: Length 0.9;
diameter, anterior 0.15, middle 0.25, posterior 0.08; diameter of oral sucker 0.14; pharynx, length
0.05, breadth 0.04; diameter of genital aperture 0.08; ova, 0.03 and 0. 01 in the two prmcxpal diameters,
Aug. 31, 1.

1902.—J uly 15, several, found in pieces of the intestine with the aid of the compound microscope.
They are very irregular in shape and of considerable variety of size; dirty greenish-yellow by trans-
mitted, paler by reflected, light. Dimensions of 7 specimens chosen at random, life, length, and
breadth only: Length 0.30, breadth 0.24; length 0.34, breadth 0.24; length 0.18, breadth 0.15; length
0.15, breadth 0.13; length 0.25, breadth 0.19; length 0.30, breadth 0.18; length 0.19, breadth 0.16.
When compressed these specimens become umformly long oval, larger anteriorly, tapermg posteriorly,
and then are easily seen to be identical with the specimens taken in 1901.

25. Monostomum sp. [Figs. 216, 218.] .

These are slender forms which were represented by only a few specimens, which were quite
fragile and otherwise in poor condition, so that the anatomy revealed by them is very incomplete.

The general shape of the body is long and slender, especially in the specimens collected on Aug.
11 (fig. 216). The vitellaria are represented by a number (as many as 25 in one) of subglobular
bodies, situated not far from the middle of the length of the body. Ova numerous, the convolutions
of the uterus extending to the posterior end. Oral sucker and pharynx each longer than broad, the
latter remote from the mouth.

1902.—July 18, 1 (fig. 218 sketched from this specimen). Dimensions in millimeters, life, com-
pressed: Length 1.4, breadth 0.3; oral sucker, length 0.16, breadth 0.11; pharynx, length 0.12,
breadth 0.09; genital sucker 0.10; ova, 0.025 by 0.011. Aug. 11, 8. Aug. 18, 1. These were not
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recognized as agreeing with the specimen collected on July 18, and unfortunately the preserved
material does not allow of a comparison, part of it having been lost or destroyed by accident.e
Fig. 216 was sketched from one of the specimens collected on Aug. 11. Dimensions of living specimen,
slightly compressed, in millimeters: Length 1.8; diameter at anterior end 0.12; maximum diameter
0.27; oral sucker, length 0.15, breadth 0.10; pharynx, length 0.09, breadth 0.07; diameter of genital
sucker 0.11. Another specimen measuring 2.25 in length had other dimensions agreeing almost
exactly with the above. Ova, 0.18 by 0.14.

26. Diclidophora sp. -

1902, —Aug. 12, 1, small, from gills. This specimen was very fragile, the posterior finger-like
processes appearing to be somewhat macerated. Dimensions; in millimeters: Length 1.86, length-
exclusive of posterior sucker 1.28; diameter at anterior end 0.08; maximum diameter of body 0.52, of
sucker region 0.96; diameter of one of the 8 simall suckers 0.13.

COPEPOD PARASITES.
27. Irgasilus sp. From gills.
1902.—Aug. 18, 2, females. Thorax yellowish on border, reddish in center, abdomen red; posterior
appendages yellowish, transparent, tinged with pink at the base; egg chains lavender, very long.
These specimens, together with others collected last year, were sent to Prof. C. B. Wilson, who
informs me that he finds in the lot the two genera Bomolochus and Frgasilus.

Lagodon rhomboides, Pin-fish.

Number of fish

Date examined., Food notes.
1901.
July12........... : An apundance of green seaweed and a few amphipods
and anunelids,
Julyl16........... Seaweed, amphipods, small crabs, and fragments of fish.
July18........... . Small bivalve mollusks, amphlpodq and annelids,
August b Fish, bivalve mollusks, and sea lettuce.
August 8 Flsh, seaweed.
August10........|. S ¢ [ SN Fish, -
August12........ 2 (small) ...oooo...... Fish, amphipods, copepods, bryozoa, vegetable dc¢bris,
and sand.
August 13 Fish, crabs.
August 17 Bivalve mollusks, shrimp, annelids.
August 20 Fish, sea lettuce.
August 21 ldsh feeces (fish taken at Iaboratory wharf).
August 22 Flsh sand (same locality).
August 23 I‘lsh seaweed, sand, fceees (same locality).
August 24 lush hivalve molluqks, crabs, sea lettuce, sand.

August 27 Iﬂsh crab, spines of sea urchin (Mmra), gorgonia spic-

uks, seuwwd sand.
1902.
July7...ooeiionn 35 (small) ... ... Shrimp, seaweed, small gadtropods, and sand.
July4.....o..... 8 (smu]l 50 mm.)..... A small piece of the intestine contained many spines and
. other fragments of annelids and fragments of small

crustacea.

July15........... ¢ ) sand with foraminifera, ete.

July16........... b (H0-12 . The alimentary canals of the small fish contuincd small

shrimp and amphipods; those of the larger fish con-
tained broken lamellibranch shells, spines of sea
urchin, and fragments of scaweed.

July17.......... 5 Small shnmp and amphipods.

July 18 Small crabs, gastropods, seaweed.

July 19. Sea-urchin spines, nmclhbmnchs seaweed,

July 21. Vegetable débris; no entozoa.

July22.. Young shrimp, small lamellibranchs; no entozoa.

August 8 Crabs, lamellibranchs, seaweed.

ACANTIOCEPHALA.
1. Eclinorhynchus pristis Rudolphi.
1901.—July 12, a single specimen, female, is referred provisionally to this species; from intestine.
Color yellowish white, proboscis and anterior end of body each partly inverted. Dimensions, in
millimeters: Length 11, of proboscis 1.22, of sheath 2, of lemnisci 1.68; greatest diameter 0.53, of
proboscis at base 0.14, middle and apex 0.15, of lemnisci 0.04, of ovarian masses 0.16 and 0.11 in the

aln searching for thesc specimens in the vial in which they had been placed two slender specimens of Distomum
pectinatum were found, which had not been noted from this host at the time of collecting. They are not given a number
in this report, since it is possible that they may have been placed in the vial by mistake.
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two principal diameters; embryos 0.068 and 0.017 in length and breadth respectivgly. The body was
slender fusiform, tapering from 0.53 mm. at near anterior end to 0.35 mm. at the middle and 0. 2? mm.
near posterior end. The anterior end was inverted, but-was seen to be rftther a.bruptly .taperlng to
proboscis and armed near the proboscis with sagittate spines; a few s‘catten‘ng sagittate spines als'o on
the uninverted anterior end of the body. Base of proboscis armed with a cn.'cle of about 12 relatively
long and but slightly recurved hooks; anterior to this circle about.16 vertlca‘l rows O.f small, blunt
hooks, about 6 in each row ; anterior to these the hooks are arranged in the ordinary spirals, ?he basal
for a short distance short, stout, and recurved, the remainder, so far as seen, of usual type, viz., stout
and recurved on one side of the proboscis, and slender,_stra}'ghtish on the other; about 8 hooks

-vigible in a gingle spiral. Proboscis nearly at right angles to axis of body.

2. FEchinorhynchus sugittifer Linton.
1901.—Aug. 22, encapsuled on viscera.
- NEMATODES. -
3. Immature nematodes (Ascaris sp.).

1901.—Aug. 20, 21, 24, few, from body cavity on viscera. These belong to the kind characterized

in this paper as having diverticula of cesophagus and corrugated post-@nal region. (Type shown in

fig. 31.)
CESTODLS,

4. Scolex polymorphus Rudolphi. . .

1901.—July 16, few in intestine. Aug. 5, few. Aug. 10, 1. Aug. 20, few; red pigment spot noted.
Aug. 21, few; two red spots noted in these. Aug. 23, few. Aug. 27, few. All of these larval cestodes
found in intestine. . . . .

1902.—July 14, several’ minute specimens were seen in a small piece of the intestine which was
being examined ur’lder the compound microscope in order to ascertain .the nature of the food. ~The
bothria were all retracted and evidently still rudimentary. :]Jhese ‘ninute forms were of nearly
uniform size; length 0.14 mm.; breadth 0.06 mm.; color yellowish-white. Other specimens were also
observed, which were larger and of the usual type. July 15, rather numerous, with red pigment

patches, but no costze on the bothria.

5. Cestode blasiocysts. I . :
1901.—July {6 1, on viscera; no larva yet developed. Aug. 17, 1; slender, from viscera; active
L . ’ 1

after several hours in sea water.

6. Rlynchobothrium sp. t
re of R. longispine Linton. ‘ .
fgg})i)gu:n?;tid s'lu‘ili:ies pr){earsnfo Ii)e the kind which is recorded in these notes as small, with
. . 23, 1. . )
relatively long hooks and contractile bulbs. From cyst on viscera.
1902.—July 7, 15, 19 and Aug. 8, few. Small, oval cysts on viscera.

7. Otobothrium, crenacolle Linton.
1902.—Aug. 24, 1 ¢yst with larva.
8. Tetrarhynchus bisuleatus Linton.
1903.~—July 18, from cyst.
. TREMATODES,

9. D wonticellts Li . R T
1131:(());7 zﬂzgnggcllluff(;:lntc;ﬁtestine‘ Dimensions, in millimeters, compressed: Length 4.2; diameter
* . y 4y

56; ova, numerous, 0.028 and 0.014 in two prin-
of oral sucker 0.27, of ventral sucker 0.52, of body 0.86; ova, : : prir
cipal dim:le:ers ,Colo‘r I;glxt red; cirrus ;)ouch in front of ventral sucker; testes close tofgcther pldci{d
somewhat diagonally and immediately behind the ventral sucker; ovary somewhat farther back,

follo ved b iofi sti i bOdy. )\l]g, 21, 2
/e y 3 'i ja; 1 intestines extend to pOStBI‘lOI‘ end of , 2,

young, 1.13 and 2 mm. in length respectively.

. i i i ith this species.
v ime 'rus pouch, all agreeing with o
ltelllirg{czn;)zzﬁ;lzl(;nitnolfifcélgll:e el;:cret:)ry vessel, just behind the ventral sucker and just in front of

it, was filled with spherical, orange-colored concretions. These varied from very minute to 0.01 num.
ti 3 3y

in diameter.
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10. Distomum appendiculatum Rudolphi. ]
1902.—July 18, 1, small distome, not in good condition, agrees closely with this species; ova 0.014
by 0.011.

11. Distomum vitellosum Linton.
1901.—Aug. 24, 1, from intestine.

12. Distomum pyriforme Linton.
1901.—Aug. 20, 4. Dimensions, in millimeters, of largest specimen, compressed: Length 1; breadth
0.42; diameter of oral sucker 0.07, of pharynx 0.04, of ventral sucker 0.09; ovum 0.068 and 0.034 in
two principal diameters; smallest specimen, length 0.53, breadth 0.29. Aug. 23, 1, not in good.
condition.
« 1902.—Aug. 8, 3, not in good condition, belong to this species or are near it. Dimensions, life,
in millimeters: Length 1; breadth 0.5; diameter of oral sucker 0.08, of pharynx 0.05, of ventral
- sucker 0.09.

18. Distomum sp. [Fig. 179.]

1901.—Aug. 17, 1, somewhat macerated. Dimensions, in millimeters: Length 2; diameter 1, of
oral sucker 0.38, of pharynx 0.28, of ventral sucker 0.25; ovum 0.075 and 0.058 in two principal
diameters.

14. Distomum corpulentum sp. nov. [Figs. 180-182.]

Body unarmed, subspherical, ventral sucker much larger than oral, sessile, prominent, aperture
transversely elliptical, mouth subterminal; pharynx contiguous to oral sucker; cesophagus very short.
Each branch of the intestine with a short diverticulum prolonged anteriorly, parallel with the pharynx.
testes two, lateral behind the ventral sucker; ovary between the right testis and the ventral sucker;
cirrus pouch muscular in front of ventral sucker and a little to the right, vitellaria lateral. The species
has many points of resemblance to D. pagelli Beneden.

1901.—Aug. 21, 3, small and nearly spherical. One of the specimens was pinkish or light orange,
when viewed by transmitted (artificial) light, the ova, which filled all the post-acetabular region, were
seen to be amber-yellow, while the suckers, particularly the ventral sucker, were brownish-red.
Dimensions of larger specimen, flattened under cover-glass, in millimeters: Length 2.25; breadth 1.74;
oral sucker, length 0.21, breadth 0.29; pharynx, length and breadth each 0.12; ventral sucker, length
0.73, breadth 1.16; ovum 0.051 and 0.027 in the two principal diameters. Dimensions of a second
smaller and paler specimén under same conditions: Length 1.54; breadth 1.26; oral sucker, length
0.17, breadth 0.21; pharynx, length 0.13, hreadth 0.10; ventral sucker, length 0.46, breadth 0.83; ova,
irregular, maximum, 0.041 and 0.024; others 0.027 and 0.020, 0.030 and 0.015, 0.027 and 0.017, respec-
tively, in the two principal diameters. An unflattened specimen, which had lain in formalin over
night, but which had not sensibly changed its proportions, had the following dimensions: Length 0.77;
breadth 0.75; thickness 0.63. Aug. 23, 24, 1 on each date.

Archosargus probatocephalus, Sheepshead.

Number of fish
Date examined. Food notes.
July8............ oo Crustacea, spines and fragments of tests of sea-urchins.
August3......... b Hermit crabs and other crustucux comminuted shells
and Gorgonia spicules.

No entozoa were found in the alimentary canals of these fish, which is not surprising when one
considers the nature of the contents of stomach and intestine, which would act as a mechanical

- anthelmintic.
PROTOZOA.

1. Myzobolus ( Henneguya) sp.

Aug. 3, a small white patch on one of the pectoral fing, about 2 mm. in length, was found to con-
tain spores which gppear to be identical with those found in the intestinal wall of the drum (Sciznops
ocellatus) and pompano ( Trachinotus carolinus). About the only difference noted was that the candal
prolongation of the shell was longer in these than in those from the drum. The length of the body
was barely 0.01 mm., while the length of the spore, including the caudal spicule, was from 0.03 to 0.04
mm.
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Diplodus holbrookii, Spotted Pin-fish.

Number of fish
Date. examined. i Food notes. ) /
1902,
July22.... ... .. o 2 (small) ........o..e. Bryozoa. :

COPEPOD PARASITES,

. drgulus gp.
Few; found in washinge from intestine, but doubtless from outside of host.

NEMATODES.

2. Lecanocephalus annulatus Molin. .
One, a female, length 5 mm. Other dimensions, life: Diameter, of head 0.2, of body at base of

@sophagus 0.5; middle of body 0.67, maximum diameter, a little behind middle, 0.85; length of
wesophagus 0.9; diameter of body at anal aperture 0.18; distance from anal aperture to posterior end

0.16.
CESTODES.

3. Scolex polymorphus Rudolphi.
Few, minute, seen in a small piece of the intestine which was being examined to ascertain the

character of the food. )
Eucinostomus gula, Silver Jenny.

Number of fish
Date. examined. Food notes,
1902, ' o '

August 20........ 1(small) coeeennenee.. In a small piece of the intestine were found spines, sete
and hooksof annelids, eves of small crustacea, diatoms,
fragments of vegetable tissue, and sand. - ’

August 21......__ 5 (small) ..ooooieinen Annelids,

NEMATODES,
L. Small nematodes. [Figs. 49, 50.] .

Aug. 21, a male, which agrees with No.-6 under Leiostomus xanthurus.

Kyphosus sectatrix, Rudder-fish, Chub. .

Date. Nl;?;’f%géémh Food notes.

1902,
August 23........ L PR Orabs, lamellibranchs, vegetable débris, and sand.

NEMOTOQDES.

1. Ascaris sp.

Fragments of a female. Dimensions in millimeters of alcoholic epecimen: Length 20; diameter,
maximum, 0.6, at anterior end 0.24, at anal aperture 0.3; distance from anal aperture to posterior end
0.45; length of cesophagus 3.5; ova 0.06 by 0.03. There was but one jaw left on the specimen:
Length, 0.18; breadth, 0.15. There was a short diverticulum to the intestine and one to the
®sophagus as in A. habena. The jaw also suggested that species. The cesophagus was cylindrical and

the intestine had thick walls.
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Cynoscion regalis, Squeteague, Weak-fish, Gfa'_l/ Trout.

Number of fish

examined. Food notes.

.| Fragments of fish and legs of large shrimp,
. Fmgi)ments of fish.
0.

. Do.
.| Fish, erabs, and shrimp.
... l*rngments 'of fish ana seawced,
.| A few fmgm(.ntq of broken shells,

.| Fish,

ves eee Do.
August6......... p ...| Fish, mmellibmnchs, crustacea,
August 7......... . ...[ Fish, shrimp,
August 12 Fish.

1902, -

July16.....vn.en. 9 Fish, shrimp.
August 13 ...| Shrimp.
August 18 .| Fish, shrimp, lamellibranch,
August 19 D

. 0,
August 20 Fish, shrimp, annelids.

ACANTHOCEPHALA.
1. Echinorhynchus pristis Rudolphi.
1901.—July 17, 1, a female. There was also found in this lot the posterior end of a female of thig
genus which was provided with papillee. [Figs. 15, 16.]

2. Echinorhynchus sagittifer Linton.
1901.—August 6, 1, immature, from mesentery.

NEMATODES.

3. Ascaris sp. Immature.

1901.—July 17, several on viscera; type with diverticulum on both sophagus and intestine.
There were also in this lot numerous yellowish cysts on the mesentery. No entozoa were found in
them, but they resemble cysts from which immature nematodes have been obtained on many
occasions. July 19; numerous in mesentery. Samg type as above; ‘one examined carefully showed
the rudiments of jaws characteristic of Ascaris. Many cysts also in the mesentery, some if not all
of which were due to these nematodes. July 22; 1. July 29; few. Aug. 6, 7, 12; few on each
date.

1902.—July 16, numerous, in yellowish cysts on viscera; the larger specimens with dark-brown
intestine. July 19; numerous, in waxy cysts on viscera; intestine red-brown.

CESTODES.
4. Scolex polymorphus Rudolphi. :

1901.—July 6, many, from alimentary canal; two 1)1gn1ent spots on neck. July 10; in gall
bladders, not numerous; pigment spots; rudlmentq of costee on bothria. July 15; larger forms in
cystic duct; smaller in alimentary canal. July 17; numerous, from cystic duct. July 22; few in
gall bladders. July 29; few. July 30; very numerous in cystic duct. Aug. 1, 6; many in cystic
duct. Aug. 12, few.

1902.—July 16, Aug. 13, 18, 19, 20, numerous, in cystic duct and intestine, those in the latter
about one-sixth as long asg those from the cystic duct.
5. Rhinebothrium sp.

1901.—July 22. This agrees with type found in the toad-fish.
6. Rhynchobothriwm sp. ‘

1901.—Aug. 7. Cysts in clusters on mesentery. Type with long neck and minute hooks.
7. Rhynchobothrium speciosum Linton.

1902.—July 16, several.
8. Otobothrium crenacolle Linton.

Encysted in walls of alimentary canal.

1902.—Aug. 18, few. Aug. 19; several.
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9. Tetrarhynchus bisulcatus Linton. . ‘
1901.—July 17, encysted in stomach wall, not numerous. July 19, Aug. 6, 7, and 12; few oneach

date. July 30; a few cysts with degenerate tissue found in stomach wall.
1902.—July 16, Aug. 13, 18, 19, 20, few each date.

10, Synbothrium sp.  [Figs. 116-118.]

See introduction and No. 13 under Pomatomus.
1901.—July 19, 1, on viscera; larva with curved hooks. Aug.1; 1, an elongated blastocyst; while

no larva could be made out in this specimen, the resemblance of the blastocyst to this species was very

close. Aug. 12; 1, blastocyst from viscera.
1902.—July 16, 1, blastocyst, length 93 mm.

TREMATODES.

11. Distomum vitellosum Linton.
1901.—July 30, a single small specimen, without ova, and in poor condition; resembles D. vitellosum,

but with pharynx and acetabulum relatively smaller than usual in that species.
1902. —Aug. 13, 1, small, immature,

12 Distomum polyorchis Stossich.

In vicinity of pyloric ceeca. .
1901.—July 17, 1; length 6, breadth 1.4; 14 testes visible on cach side.

condition. July 19; 14 collected from 4 trout.
1902.—July 16, 5. Aug. 18; 3.

13. Distomum sp.
1902.—Aug. 13, 1. This is identical with No. 4 under Spheroides maculatus.

Specimen not in good

14. Microcotyle sp. i
1902.— Aug. 18, 4, small, length 1.5 mm. from gills. The specimens were in poor condition,

Cynoscion nebulosus, Spotted Weak-fish.

Date Number -"fef}“‘ exam- Food notes.
. ined.

Fragments of fish in stomach.
Fish and shrimp.

July 22, 2 .
July 29, .| Alimentary canal empty.
Julys1... .{ Figh,
Avgust 21, 1100 200 .| Fish, crabs, und shrimp. .
August28.... .. 15,0 0l Il Fish, shrimp, jaws of an annelid.
August 81........ R, Fish.

1902, i
August 11........ 1 (small, 160 mm.)....| Fish, shrimp.

. NEMATODES.

L. Immature nemalodes ( Ascaris sp.) : i
1901,._July 15, 22, 29, few. July 31; numerous, on viscera. These \.\'ere noted as belongmg
to type designated in these notes as having a slender diverticulum extending caudad from base of
@sophagus and a short diverticulum extending cephalad from anterior end of intestine. July 81;-
clusters of cysts on rectum; tissue degenerate, somewhat waxy; in others the contents' were of the
nature of fine-grained, tenacious masses in a semifluid. Aug. 28; 29 or more. Intestine of Iarger
specimens dark brown; wsophagus relatively short; diverticula as in preceding; post-anal region
rather short-conion], There were also numerous cysts of degenerate tissue on the mesentery which

4ppear to be due to this worm.

1902.—Aug. 11, few. CESTODES
S’ 3

2. Scolex polymorphus Rudolphi. . . .
1901.—July 29, 81, few; from intestine; small with prominent anterior sucker. Aug. 21; few;

collected from cystic duct. Aug. 28; numerous; not seen in the cystic duct b;{ Mr. Stone, who
collected them, but they resemble those collected on former occasions fromt the cystic duct of this fish
B.B.F.1904—26
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and of C. regalis. Aug. 31; rather numerous; larger specimens in cystic duct; smaller in intestine;
bothria simple; 2 red pigment spots in neck.
1902.—Aug. 11, 1, large, red pigment in neck.

3. Rhynchobothrium sp. :
1901.—July 15, a slender larva from cyst on viscera; length of bothria 0.21 mm.; anterior end of
bulbs 3.7 mm. from anterior end of scolex. The hooks bear some resemblance to those of R. plicatum.

4. Otobothrium crenacolle Linton. [Figs. 112-114.]

1901.—July 15, in cysts, very numerous in submucosa of stomach. The cysts were small; an average
blastocyst measured 1.2 mm. in length and 0.7 mm. in breadth. Dimensions of larva in millimeters:
Length 0.5; breadth of bothrium 0.16; diameter of neck 0.11; length of contractile bulbs0.072, breadth
0.034; length of proboscis 0.45; diameter exclusive of hooks 0.017. July 22; large numbers of small
oval cysts in stomach wall. A few of these were opened and the blastocysts liberated. They
contained larve which were immature, but under pressure the characteristic pits on the borders of
the bothria and the position of the contractile bulbs could be made out. Aug. 28; small cysts,
numerbus, in stomach wall.

5. Tetrarhynchus bisulcatus Linton.
. 1901.—Aug. 28, scolices encysted in stomach wall; associated with No. 4.

_ TEMATODES.
6. Distomum monticellii (?) Linton.
1901.—July 29, 1, an appendiculate distome from the intestine; dall yellowish-white, finely and
transversely wrinkled when contracted. Length very variable while living.  When the length was
3.6 mm. the breadth was 1.8 mm.; alcoholic specimen, length 2.63 mm., breadth 0.87 mm. Dimensions,
in millimeters in life, specimen compressed: Oral sucker, length 0.31, breadth 0.38; pharynx, length
0.22, breadth 0.18; ventral sucker, diameter 0.83. The larger anterior end of pharynx included in
oral sucker; intestinal rami long. This specimen was stained and sectioned, but the reproductive
" organs remained indistinct. Aug. 28; 1, probably same species, immature. So far as can be made out
this specimen agrees with D. monticellii. 1t agrees very closely with No. 15, under Micropagon undulatus.

.

7. Distomum tenue Linton.

1901.—Aug. 21, 1, agreeing with this species, or more nearly with the variety tenuissime. This
specimen was in a macerated condition when studied, and there were no spines on the body or around
the mouth. The following notes were made on the specimen after it had been in weak formalin over -
night. Dimensions in millimeters: Length 3.5; breadth 0.45; oral sucker, length 0.13, breadth
0.15; pharynx, length 0.19, breadth 0.12; ventral sucker, length 0.24, breadth 0.22, three ova present,
length of each 0.092, shorter diameters 0.044, 0.048, and 0.051, respectively. Testes long oval, follow-
ing each other closely on the median line, near the posterior end, the anterior one closely preceded
by the ovary. Vitellaria rather sparse, but distributed as in D. tenue, viz., peripheral in posterior
region. Pharynx near ventral sucker, distance from ventral sucker 0.2, from oral sucker 0.7. Aug.
28; 1. This specimen has the general arrangement of its anatomy like this species, but with the
habit of body rather more like D. dentatum, and with oral spines missing. Dimensions, life, in milli-
meters: Length 2.8; breadth 0.46; transverse diameter of oral sucker 0.17, of pharynx 0.1, of ventral
sucker 0.19, no ova; pharynx remote from mouth; cirrus pouch behind ventral sucker. )
8. Distomum valde-inflatum Stossich.

1902.—Aug. 11, few; in cysts with greenish-yellow waxy secretions on viscera.
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Bairdiella chrysura, Silver Perch, Yellow-tail.

Date.

Number of fish
/ examined. Food notes.

1901,
August 10... .../ boeieii o, Small crustaceans and annelids.
Fish, shrimp, amphipods, and annelids.

August12........
August13........ Great abundance of teeth and spines of annelids, and a
few amphiglods. :

August 15... Fish, erabs, shrimp.

August 16... Shrimp,

August 21. .. | Annelids.

August22........ ’ Food material completely digested except a minute frag-
ment of a shrimp and the zoaea of a crab.

1902. .
July1d........... 4 (60 mm, or less) ....| Small crustacea, s
July 16 <) 26 (smally ............ Shrimp, shell of Solenomya; sand in intestine.
July 17 ....| Spines of annelids.

July 19 .. SRrimp and other small crustacen ( Caprella, etc.).
July 21 .| Shrimp. .
July 25 Shrimp and small gasteropod ( Olivia).
July 29... .. Shrimp.
August4......... 2 Do. ,
Augustb......... .| Contents of alimentary canal completely digested.
August8...... ... Shrimp and annelids, .
August1l........ Crabs, shrimp, and small-lamellibranchs,
August12........ vevenees..| Crabs, shrimp.
August 18........ ...| Small crustacea.
August19........ .- Foo% not noted.

0.

L
ACANTHOCEPHALA.

L. Echinorhynchus pristis Rudolphi.
1902.—July 16, 2. July 19, 2. July 25, 1. Aug. 12, 1.

NEMATODES.

2. Immature nematodes (Ascaris).
1901.—Aug. 10, few, from body cavity; small; type found in many hosts, i. e., with slender

bosterior diverticulum on esophagus and short anterior diverticulum of intestine. Aug. 12, few.
Aug. 13, few. These are probably the same as the foregoing, although only the diverticulum of the
wsophagus could be made out, Posterior end of these worms acuminate. Aug. 15, few; diverticula

easily made out, that from the asophagus long and slender.
1902.—-Ju]y 16, several, encysted on viscera. July 17; several, from clusters of yellowish cysts

On mesentery. July 21; 2, encysted on viscera. Aug. 8, 11, 18, few, and very small on each date.
3. Immature nematodes ( Ascaris). i V
Type with elongated basal part of cesophagus and corrugated post-anal region.
1902.—Aug. 11, few, associated with No. 2,
CESTODES,

4. Scolex polymorphus Rudolphi.

1901.—Aug. 12, few, small. : . :
1902.—July 14, these were very small and had been overloeked when the viscera were examined

with the aid of the hand lens. A small piece of the intestine was examired under the compound
microscope in order to ascertain the nature of the food, when minute parasites were noticed amid
the intestinal contents. These were recognized as belonging to this group of immature cestodes.
Dimensions when compressed, in millimeters, length 0.2, breadth 0.18. July 16, several. July 25,

several; Aug. 5, several, small. Aug. 21, few, minute.
5. Cyst in stomach wall. . :
1902. —Aug. 11, an elongated blastocyst was obtained from this eyst, but no larva was yet developed
in it,
8. Nodular cysts. i
1902.—Aug. 11, on the stomach, intestine, in the mesentery and in the substance of the liver.

These cysts suggested the occurrence of sporozoa, but no entozoa of any kind were found in them.
The fish from which they were obtained was reported by Mr. Stone to be in poor condition and to
have an enlarged and bloated abdomen in which there was an accumulation of serous fluid.
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7. Rhynchobothrium sp.

Type characterized by slender larva, long neck, exceedingly minute hooks, from fusiform cysts
on viscera. R. tenuispine Linton is suggested.

1902.—Aug. 12, 1.

8. Rhynchobothrium sp. [Fig. 93.]

1901.—Aug. 10, numerous on viscera in pyriform cysts. This is the type seen in many hosts,
and characterized in these notes as small, with relatively long hooks. The larva is short, and the
hooks are of various sizes and shapes. The larger hooks are relatively long when compared with the
size of the larva. A similar remark may be made respecting the contractile bulbs. Dimensions of a
living larva, in millimeters: Length 1.54; length of head 0.35, of contractile bulbs 0.5, of longer hooks
0.04. Both this species and the following (No. 9) were found in the black bass (Centropristes striatus)
on the same date. Both hosts were taken at the jetty near Fort Macon. Their food habits are prac-
tically identical. Aug. 12, cysts on viscera; one of these was examined and the contained larva
appeared to be a very immature stage of this species.

1902.—July 25, several. July 29, few.
9. Rhynchobothrium sp. [Fig. 97. Sce also fig. 98.]

1901.—Aug. 10, cysts on viscera. These contain relatively elongated larvee. A type found in
other hosts, but not of such frequent occurrence as No. 8. See under Centropristes. The neck is long,
the proboscis sheathes in a close spiral in ordinary conditions of contraction; proboscides rather long,
the hooks relatively short and close together. Dimensions of a living larva, compressed, in milli-
meters: Length 3.85; length of head 0.46, of contractile bulbs 0.43, of longest hooks 0.014.

1902.—Aug. 19, from fusiform cyst on viscera, the hooks suggest R. plicatum, similar to specimen
from Orthopristis chrysurus collected Aug. 20. .
10. Otobothrium crenacolle Linton.

1901.—Aug. 12, small cysts from viscera in which were blastocysts containing larvee, These were
rudimentary but appeared to belong to this species. Aug. 15, 2 larvee from cysts in body cavity.
Such numbers as here given do not represent the actual number in the fishes examined on this date.
It may be added that in the majority of instances where this species was found at all it was found in
comparatively large numbers.

1902.—July 17, 19, Aug. 8, encysted on viscera and mesentery.
11. Tetrarhynchus bisulcatus Linton. .

1901.—Aug. 12, rather numerous, encysted in stomach wall.

1902.—Aug. 13, numerous in stomach wall. Aug. 15, 1 encysted in stomach wall. Aug. 5, 11,
18, 19, 21, few on each date; cysts in stomach wall.

TREMATODES.
12. Distomum monticellii Linton.

1901.—Aug. 13, 1. In this specimen the testes are close behind the ventral sucker, where they are
perhaps crowded forward by the voluminous folds of the uterus, which are filled with ova. The
ovary is separated from the posterior testis by folds of the uterus, and is itself followed by the
vitellaria. The latter are lobed, having about three lobes on each side. The shell gland is at the
junction of the lobes of the vitellaria just back of the middle of the ovary. Cirrus pouch in front of
the ventral sucker, a little to the left; genital aperture on median line of the neck, just back of origin
of intestinal rami. Dimensions of living specimens, compressed, in millimeters: Length (appendix
partly retracted) 3.2; maximum diameter 0.5; diameter of oral sucker 0.2, of ventral sucker 0.42, of
pharynx 0.08, ova 0.024 by 0.014.

13. Distomum vitellosum Linton. [Fig. 178.]

1901.—Aug. 10, 2, lobes on the border of the ventral sucker very distinct.

1902.—July 17, 2. July 29, Aug. 4, 8, 11, few on each date. Aug. 19, several. Aug. 21,2,

As usual, the individuals present a great variety of shapes.

In 1901 other small distomes were taken (fig. 170) which probably belong here, although the
characteristic lobes around the ventral sucker were not made out. The posterior end is slightly
emarginate in all the preserved specimens and the aperture of the ventral sucker is narrow and
transverse.
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1902.—Aug. 15, 2. Aug. 22, 3. The intestine was very indistinct, but the cesophagus was
evidently very short or none. Dimensions, life, in millimeters: Length 1, breadth 0.5; transverse
diameter of oral sucker 0.11, of pharynx 0.05, of ventral sucker 0.22; ova (average of two) 0.08 by 0.04.

14, Distomum sp. [Figs. 168, 169.]

These differ from the foregoing mainly in the position of the testes.
1901.—Aug. 15, 1. Dimensiong, life, in millimeters: Length 0.84, breadth 0.42; oral sucker 0.12,

pharynx 0.08, and ventral sucker 0.17 in diameter; ova 0.063 by 0.035. Aug. 16, 2. Aug. 21, 8.
1902. —July 17, few. July 19, 1. July 21, 1. July 29, Aug. 4 and 19, few. The testes in some

are placed somewhat diagonally.

15. Distomum pectinatum sp. nov. [Figs. 200-203.]
Body elongate, somewhat fusiform, color white, except where the yellow ova show through the

translucent walls. Neck narrowing to head, very fragile, and provided with 12 fleshy, papillary lobes,
6 on each side just back of the head. There are also 14 similar lobes, making a erown dorsal and
lateral on the head ; otherwise the ‘worm is smooth. Ventral sucker much larger than the oral, and
situated about the anterior third; pharynx cylindrical, its anterior (?nd touching the oral sacker;
wsophagus long; rami of intestines simple, slender, beginning at anterl.or edge of ventral sucker and
extending to posterior end of the body. Testes 2, subglobular, at .posterlor end of bO(.iy, near together
and placed a little diagonally. Cirrus-pouch rather large, with coiled cirrus, on left side contiguous to
the anterior edge of the ventral sucker; genital aperture in front of ventral 'sucker on left of median
line. Ovary in front of testes, as far ag or farther than the diameter of 8 testls,'and on the right of the
median line. Uterus very voluminous, filling the body from the p.osterlor testis to ‘the ve.ntrfa.l s.ucker,
and extending thence laterally to the cirrus on the left side to the genital aperture.  Vitellaria distributed
laterally from the anterior testis nearly to the ventral sucker. They appear to be much reduced in
the specimens studied. Ova minute, of two kinds, oval and nearly spherical, the latter larger than
the others and seen near the middle of the body.

Dimensions in millimeters, life, specimen collected Aug. 10, 1901: Length 2.1; greatest breadth,
specimen compressed, 0.38; oral sucker, length 0.12, breadth 0.10; pharyr.xx, length 0.213 br.eadth. 0.11;
ventral sucker, length 0.28, breadth 0.25; most of the ova 0.022 by 0.015 in the two prmclpal. diame-
ters; a few were seen which were nearly spherical, about 0.018 by 0.017. The head and especially the

neck quickly macerate.
1901.—Aug. 10, 2, much macerated. Aug. 12, 5. Aug. 13, 18. Aug. 15, 8. Aug. 16, 1. Aug.

21, 3. Aug. 22, 20. . . : :
1902.—July 16, 1. July 17,8. July 19, numerous, one small piece of the intestine 4 mm. in length

yielded 10. July 21, 8. July 25, 10. July 29, 10. Aug. 4, 5. Aug. 5, 6. Aug. 8, 40. )Aug. 11, 5.
Aug. 12, 3. Aug. 18, 6. Aug. 19, 17. Aug. 21, 6. The specimens collected on Aug. 6 were more
slender than the type but do not appear to be specifically different.

16, Distomum areolatum Rudolphi. . . .
1902.—Aug. 8, numerous. These specimens agree closely with the species which I have referred

in former papers to . areolatum. - Dimensions of a living specimen, slightly compressed, in millime-
ters: Length 0.75, breadth 0.40; diameter of oral sucker 0.11, pharynx 0.05; ventral sucker 0.08. The
one ovam measured 0.12 by 0.07 in the two principal diameters. ‘
COTPEPOD PARASITES.
17. Caligus sp. ' '
1902g~—J Ely 16, 1. Found in washings from intestine but doubtless from outside of its host.
. , 1.

18. Parasitic copepod ( Lernanthropus). )
1902.—Aug. 19, 2. Aug. 21, 1; from gills.
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‘Sciwnqps oceilatus, Red Drum.

Number of fish
Date. examined. Food notes.
1901.
August9......... 5..... e Shrimp,
August10........ D This specimen was about 20 inches in length; contents of
alimentary canal completely digested.
August1b........ e iaeeanaas Fish, crabs, shrimp.
August30........ ) Pish.
19022,
July18........... 1 (250 mm.)....covnnnnn Crabs, shrimp.
JUuly 80. .o Le i eiicer e Food not noted.
PROTOZOA.

1. Myxobolus ( Henneguya) sp. [Fig. 56.]

1901.—Aug. 10, the pyloric czeca and beginning of the intestine of the fish examined on this date
were almost completely covered with white bodies 2 mm. or less in diameter. Twenty-four of these
bodies were counted in a space 15 mm. square. The sporozoa were oval, about 0.013 mm. in length,
0.010 mm. in greatest breadth and 0.006 mm. thick, with a slender posterior spicule of about the same
length as the body of the sporozoon. The cell wall ig relatively thick, the two oval bodies of the
usual shape and of a faint greenish color. When first liberated in sea water there appeared to be a
third body behind the oval bodies. Later this could not be seen. The caudal spicule was straight in
most, but not infrequently was curved.

The fish had been caught several hours before it was examined and the mucous membrane had
sloughed off, leaving the cysts exposed on the inner side of the intestine when it was opened; they
showed quite plainly algo from the outside, their cqlor being an opaque dead white. Numerous
minute, highly refractile bodies were seen to be scattered among the sporozoa where the cysts were
flattened on the slide.

See also under Archosargus probatocephalus and Trachinotus carolmus

NEMATODES.
2. Heterakis sp. [Figs. 24, 25.]

( ““Ascaris (?) sp.,” from Paralichthys dentatus No G, p. 481, pl. vi1, figs. 57-61, Parasites of Fishes
of the Woods Hole Region.)

1901.—Aug. 9, 1. This specimen has two prominent post-anal papillee. There is no indication of
spicules. Dimensions in millimeters, life: Length, 5; diameter, anterior 0.4, middle 0.5, at anal aper-
ture 0.08; distance of anal aperture from posterior end 0.18; length of wsophagus 0.67.

A specimen similar to this was found in the flounder (see No. 6 under Paralichthys albiguttus). It
was at first supposed to be a male, but upon examination it was found to be a female, the reproductive
aperture being situated two-fifths of the whole length from the posterior end.

See also under Lefostomus, and Lophopsetta, and introduction for remarks on Heterakis.

CESTODES.
3. Scolex polymorphus Rudolphi.
1901.—Aug. 30, few. July 30, few.
TREMATODES,

4. Distomum vitellosum Linton. [Figs. 176, 177.]

1901.—Aug. 9, numerous; great variety of shape and size as in Menticirrhus americanus. In certain
stages of little contraction the border of the ventral sucker, which is undulate when moderately
contracted, is deeply lobed or even fimbriate. Some of the specimens while still in sea water had
become rigid and turgid, with prominent ventral sucker. In the latter case the characteristic border
of the ventral sucker is obliterated. In one specimen under pressure the testes appeared to be lobed.
Relative dimensions agreed with published descriptions. Aug. 15, 6. Aug. 30, 12. In this lot a
surprising variety of shape, and particularly in the condition of the ventral sucker, was found. In
some the ventral sucker was seen to be surrounded by four lobes, each of which is denticulate or
fimbriate, having four or more processes. When seen in dorsal or ventral view this feature is not
. conspicuous, but in lateral view, when the ventral sucker is prominent and its border uncontracted,
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1t becomes a very conspicuous object. In some positions these lobes suggest by their outline the fore

foot of a mole.
1902.—July 18, 4. July 30, few.
5. Distomum areolatum Rudolphi.. '
y with the species which I have been recording under this

1902.—July 18, 6. These agree closel
name. - The outline, however, is oval-elliptical, with the greatest diameter at the middle of the length
)

or a little in front of the middle. July 30; ish; i
! . y 30; 6, small, oval, yellowish; posterior end, when first seen
émarginate; body with a dense covering of minute spines. ’ ’

6. Distomum. tenue Linton.
1901.—Aug. 9, 3, resembling this species, although there were no oral spines, Dimensions in

millimeters: Length 3.6; diameter 0.65, about uniform for the posterior two-thirds, i. e., from the
ventral sucker to the posterior end; transverse diameter of oral sucker 0.19, of the cii‘cuiar ventral
S}lcker‘ 0.26; pharynx, length 0.28, breadth 0.26; ova, average of four, 0.09 and 0.06 in the two prin-
cipal diameters. Aug. 15, 3, long and slender, same as foregoing. Aug. 30,4. The cuticle on the neck
of tl}ese was thrown into rather coarse folds, at least on the margins, probably an evanescent and
p(?ss1bl¥ an accidental character.” It gave to these specimens a very characteristic appearance
D}mensmns in millimeters: Lengths of two measured 2.6 and 4.5. Further dimensions of the latter:
Diameter, maximum, 0.6, of oral sucker 0.2, of venfral sucker 0.3; pharynx, length 0.3; breadth 0.18;

distance of pharynx from anterior end 0.8. )
1902.—J uly 18, 4, and several others which appear to be the young of this species.

Leiostomus xanthurus, Spot.

Food notes.

|

Number of fish

Date. examined.
1901,
July1l........... O, Crustacea, mainly shrim{).
July12........... 2 et Broken shells of small bivalve mollusks, amphipods, os-
tracodes, and green seaweed, !
July17........... 12 it Ostracodes, sand with a few small bivalve mollusks with
much vegetable dsbris.
July19........... L Large quantities of broken shellsof bivalve mollusks,
amphipods. . '
July80........... T Large quantities of broken shells, with smallspines of sea-
urchin and sand. ) .
Do........... T e e nenensnaannananrannan Broken shells, many; a few annelids, shrimp, and am-
phipods; much sand. .

2 (specimenssmall, 60 | Fragments of shells and sand.

July3i...........
mmn, in length.)
August10........ 4 (small) ...| Bivalve mollusks and shrimp.
August17........ 1 ?small) ............. Small gasteropod and lamellibranch shells; copepods:;
spines of sea-urchin and sand, N
August 24........ ) R R Bivalve mollusks, shrimp, annelids.
August 30........ L S, Fish, shrimp, lamellibranchs and small univalves, sea-
. urchins,
............ 14 (small) ............| Shrimp, small lamellibranchs, sea-urchins, sand,
........... 6 (small) .............| Small spines of sea-urchins, ostracode shells, very smal}
isopods, sand.
........... d0..icnvevenn.....| Shrimp, small gastropod shells (Olivia), sand,
Mainly small crustacea; 1o entozoa. '

.| Shrimp, green vegetable débris,
.{ Amphipods, small gastropods, annelids,
Spines of sea-urchin and broken lamellibranch shells.

ainly amphipods,
0ds, annelids,spines of sea-urchin, sand.

S 1(small) coooiiiieenn.
A7 (small) ool Ostmcodes,copeg
.| 4 (small ..] Spines of annelids, diatoms. .
........... Buvenannnn ..| Broken shells, small gastropods, two small sea-urching,
........ Broken shélls, sea-urchin spines,
anc]libmnchs, ostracodes, spinesofsea-urchin, annelids,
tropods, small crustacea, bryozoa,

Lamellibranchs, %;18
spines of sea-urchin,
August8......... B (small) cooeeeennnnes Lmnellliibmnchs. entomostraca, annelids, spines of sea-
urchin.
AUBUSE L. ... ..uf Buureiieaenecnanannnns Shrimps, sea-urchin, sand.
August 13.. e Shrimps, sea-urchin, sand; no entozoa.
August 16;. .. ..| Lamellibranchs, sea-urchin spines, sand.
August18........ 2 Do. . .
August 21........ Small lamellibranchs, copepods, annelids, spines of sea-
urchins, sand.

The sea-urchin spines were those of the common spatangoid Moira atropos. " The sand so commonly
found in the alimentary canal of the spot doubtless comes from the intestines of this sea-urchin.
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ACANTHOCEPHALA.

1. FEehinorhynclus pristis Rudolphi.  [Figs. 8-14.] )

1901.—July 12, 2. July 17, 11, some white, others translucent, others yellowish and others
pink. July 19, 7; translucent, white, pinkish and orange-yellow individuals. Length of female
16 mm., of male 7 mm. July 30, 15 from one lot, 8 from another; same colors as above; one male
noted.which was white but with an orange bursa. When placed in fresh water these worms become
turgid. Aug. 30, 1. This species is well adapted to maintain its hold on the mucous membrane of
its host by means of the long and slender thorny proboscig and the attenuated anterior end of the
body, which is likewise armed with spines. These appliances, together with the tough tissues of the
body, are all doubtless needed to preserve the worms when exposed to the anthelmintic action of
broken shells and sea-urchin spines which are frequently found filling the entire length of the
alimentary canal of the fish.

1902.—July 16, 1 fragment. July 23, 3. July 25, 2. Aug. 13, 1.

NEMATODES.
2. Immature nematodes ( Ascaris sp. ).
1901.—July 11, 1, encysted on viscera; posterior end conical, anal aperture with prominent lips,
mouth simple; July 17, several, small; a single diverticulum extending posteriorly from base of
wsophagus noted. A small eyst in this lot, when opened, liberated a minate nematode; July 30.
This seen plainly to be the type of most common oceurrence, viz., with a diverticulum extending pos-
teriorly from the base of the cesophagus and an anterior prolongation of the intestine. Also found in
another lot of fish examined later on this same date.
© 1902.—July 8, 2.

3. Ascarts habena Linton.

1902.—July 23, 1, female; length 28 mm.
4. Ieterakis sp.

1901,—July 19, 1, female. This worm agrees clogely with No. 2 under Sciznops ocellatus. Dimensions
in millimeters, life: Length 2.1, length of wsophagus 0.46; diameter, anterior, 0.15; middle 0.22, at
anal aperture 0.06; distance of anal aperture from posterior end 0.77; distance of genital aperture from
anterior end 0.4. See also under Lophopsetta and Paralichthys.

5. Small nematodes. [Figs. 35-42.]

These, which may indeed represent different species, were seen by me for the first time in the
gsummer of 1902. They are minute nematodes provided with a few -bristles, especially near the
anterior end, a circular pit on each side of the head, and the body curved much like the letter C.
Such minute forms, while of much interest, are rather too small for satisfactory study in the kind of
survey contemplated in this report.

1902.—July 8, few; minutely, but distinctly, transverse-corrugate. TUsually with a few straight,
slender, sharp spines at the anterior end and sparsely scattered on the body. This feature was
not observed on all. Reproductive aperture of female near the middle of the body. A single
comparatively large ovum and what were taken to be several smaller ova were noted. Dimensions
of a female, life, in millimeters: Length 1.4; length of wesophaguy 0.22; diameter, anterior 0.043, at
genital aperture 0.086, at anal aperture 0.046; distance of genital aperture from anterior end 0.75;
distance of anal aperture from posterior tip, 0.075. July 28, rather numerous, very small. Aug. 4,
few, same type as foregoing, among them one male, which was larger than the females, and may
belong to another species. The tail was much elongated. The spicules are shown in figure. Aug. 8,
few, males and females. If these really belong to the same species there is a remarkable difference
between the heads of the two sexes. Fig. 35 shows a view of the posterior end of a male from this
lot. Aag. 11, 5, identical with those found on July 8. Aug. 18, several, males and females, The
females agree with type of July 8. The head of the nale differs from this type, see figs. 38 and 39.
Length, 1 mm.  Aug. 21, few, same as type of July 8, minute, bristly, with circular pit on each side
of head.

6. Small nematodes. [Figs. 4348 and 51-54.]

1902.—July 17, 2, males. [See figs. 53 and 54.] Dimensions, life, in millimeters: Length 3;
diameter, head 0.045; at base of cesophagus 0.09, from which point it is nearly uniform to the anal

“
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aperture; distance of anal aperture from posterior tip 0.18; length of csophagus 0.42; oesophagus
nearly cylindrical, increasing uniformly from 0.045 to 0.06 in diameter; length of copulatory spines
0.12.  The papillee were not made out very satisfactorily; about 16 were counted in lateral view, very
minute, and all preanal. The most posterior papilla was nearly 0.4 millimeter in front of the anal
aperture. From this the papillee continue at nearly regular. intervals for about 0.8 millimeter. J uly
25, 2. [See figs. 45 and 46.] One of these, a female, yielded the following measurements in
millimeters: Length 2; length of cesophagus 0.36; distance from anal aperture to posterior tip 0.18;
diameter of head 0.03, at anal aperture 0.04, at genital aperture 0.07; distance of genital aperture from
posterior end 0.54. July 28, 1 male, associated with No. 5, but about three times as long. [See

ligs. 43 and 44.] July 29, 2, same type as those of July 17 and 25.
‘ CESTODES.

7. Scolex polymorphus Rudolphi. . .
190L.—July 19, few; intestine, July 31, few, small; intestine.

8. Larval Cestode. / .
1801.—July 17, a flask-shaped, slender larva, associated with No. 10,

.
CESTODES.

9. Rhynchobotlrium sp.
Probably larval stage of R. longispine Linton.
Type with oval cysts; small larva with relatively long hooks.

1901.—July 1, small cysts on viscera. . .
1902.—July 17, 22, Aug. 7, 11, few on each date. The hooks on the specimens collected in 1901

were noted as resembling those figured in Proceedings of the National Museum, vol. XIx, pL

Lxii, figs. 4, 5,
10. Tetrarhynchus bisuleatus Linton; encysted in stomach-wall. )
1901.—July 17, few. July 19, 1. July 30, 1 in one lot; several in another on same date. Ang, 10,

2. Aug. 24, 1. Aug. 30, 1.
. TREMATODES.

11. Distomum appendiculatum Rudolphi. . . .
1902.—Aug. 21, 1. Dimensions of living worm in millimeters: Length 1; diameter 0.23; diameter

of oral sucker 0.06, of ventral sucker 0.13; ova 0.025 by 0.011.

12. Distonwm monticellii Linton.
1902.—Aug. 21, 1, not in good condition.

13. Distomum vitellosum Linton. .
1902.—July 29, few. July 31, 2.

4. Distomum valde-inflatum Stossich.
1902.—Aug. 8, few, in globular cysts.

15. Distomum globiporum Rudolphi. [Figs. 173, 198, 199.] . .
1901.—July 11, 1, not in good condition. Dimensions in millimeters, life: Length 3; breadth 0.75;

diameter of oral gacker 0.22, ventral sucker 0.25; pharynx length 0,15; breadth 0.11 ; ovim Q.096 and
0.062 in the two principal diameters. July 17, 2; in one of t.he worms ova were noticed which were
beginning to segment. No spines were noted on the foregoing, while ttfose col'lected on the three
following dates were armed with spines which, however, were sm_all and inconspicuous. . These have
many points in common with a distome from Opsanus tau (Bull.etm U S. Fish Commlsgxon for 1899;
A. p. 469; fig. 324). Aug. 10; 1, a distome with low, ﬂat,‘ squaz_‘lsh spines alox}g dqrsal .Slc.le and al(?ng
marging of neck. Color, dirty greenish-yellow by transmitted light. Dimensions in millimeters, life:
Length 3.3; breadth 1.26; diameter oral sucker 0.42, vent.ral su'cker 0.5.?; pharyr.lx, length and bread'th
each 0,12; @sophagus short, about length of pharynx; 111test1na} rami ext?ndlng nearly to posterior
end; suckers and their apertures nearly circular. When the specimen was tixed over §11f5 ﬂam.e unde‘r
pressure the wsophagus contracted so that the branche.s of the intestine a‘ppeared to originate immedi-
ately behind the pharynx. Aug. 17; 1 [fig. 198], evidently same spgmes as the specimen .collected
on Aug. 10, but smaller. Spines on neck and anterior part of body mam‘ly dorsa'l, ventral spines 91113v
In patches on either side of the pharynx. Ova, 0.103 mm. and 0.062 mm. in the two principal

Ang. 8, 11, few. Aug. 16, 2.
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diameters, few. Testes two, rather large, median, central, one following the other closely, appearing
to be lobed. Ovary subglobular, between anterior testis and ventral sucker, a little to right of median
line. Vitellaria posterior and marginal, voluminous. Cirrus pouch dorsal to ventral sucker, aperture
close in front of ventral sucker on median line. Aug. 30, 5. These agree with the foregoing. Three
ova measured had the following dimensions in microns: 108 by 51, 102 by 65 and 122 by 51. July 30,
2 small, immature distomes [fig. 173], which are probably immature specimens of the foregoing.
Dimensions in millimeters, life: Length 0.56 and 0.91, breadth 0.36 and 0.39, oral sucker 0.10 and
0.15, pharynx 0.04 and 0.05, ventral sucker 0.08 and 0.15 respectively.

1902.—July 22, 9. Length of smaller 1.72, of larger 3.75; other dimensions of larger: breadth 1.05;
diameter of oral sucker 0.3, of pharynx 0.15, of ventral sucker 0-51; ova 0.10 by 0.08. July 25, few.
July 16, 1 and a fragment.

Micropogon. undulatus, Croaker.

Number of fish

.
examined. Food notes. )

Bivalve mollusks (Solenomya); crabs, and other crusta-
cea (many fragments); sand.

A feIw fragments and many spines of annelids.

o Do,

.| Many fragments of small crustacea.

Large number of broken shells of bivalve mollusks; frag-
ments of crustacea; a few pieces of a large annelid, and
a quantity of sand.

July 27 Fish, bivalves (Solenomya); annelids,

July 29 .. Mainly broken bivalve shells.

July 30 Shells of bivalves, mollusks, annelids, and numerous
pieces of a large Balanoglossus,

Augustb......... Bivalve mollusks, crustacea, annelids.

Augusth, .| Fish, bivalve mollusks, annelids, sea urchins.

Auvgust12........ Alimentary canal empty, except completely digested
material.

August17........ : SR Rivalve mollusks, annelids, ascidians, sand.

August20........ R RPN Fish, bivalves {Solenomya, etc.), sea urchins (Moira),

annelids, shrimp, and large amount of sand, whic
dgiubtless comes from alimentary canals of the sea ur-
chins,

Fish, bivalve mollusks, and annelids,

.| Bivalve mollusks, annelids, and Balanoglossus.

Fish, crabs, shrimp, bivalve mollusks, and annelids.

Shrimf), several kinds of lamellibranch and gastropod
shells, annelids, sand,

July 17 .......... Annelids, lamellibranchs.

July 18 .. .| Fish, shrimp, annelids.

July2l .......... Lume]l]'ibrfmchs (Solenomya), annelid, fragment of sea
urchin.

July22 _......... L Annelids and mollusks,

July 25 .. . Do.

July 31 .......... Large ul)melid (Arenicola), shrimp, lamellibranchs (Sole-
nomya) .

August1l........ 1 Fish, shrimp, lJamellibranchs,

August13.. .| Shrimp, lamellibranchs, annelids.

August16.. . Do. .

August18.. .| Shrimp, lamellibranchs, annelids, crabs, sea urchin.

August18.. .| Shrimp, lamellibranchs, and gastropods. .

August 19.. .. .| Annelids and bryozoa.

August20........ Annelids and lamellibranchs,

ACANTHOCEPHALA.

1. Echinorynchus pristis Rudolphi; intestine.

1901.—July 20, 4, small. July 27, 3. July 29, 2 females and 1 male; one of the former with
ovarian masges only, the other with embryos. Aug. 12; 2, male and female, small. Aug. 17, 2.
Aug. 24, 1 female; ovarian masses only, no embryos in this specimen. Aug. 31, 2.

1902.—July 7, 9. July 17, 8. July 18, 1. July 22, few. July 31, 1. Aug. 11, 3. Aug. 18, few.
Aug. 19, 2. Aug. 20, 1.

2. Echinorhynchus sagittifer Linton; body cavity.
1901.—Aug. 26, 1, on viscera,
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NEMATODES.

3. Immature nematodes (Ascaris sp.). ,
1901.—July 16, few, on viscera. These belong to the type with posteriorly directed diverticulum

of bulbous base of esophagus and anteriorly directed diverticulum of intestine, found in a large number

of fish. July 20, few. July 29, 1small. July 30, few, very small. Aug. 26, few.
1902, —July 18, 25, Aug. 11, 186, 18, 19, few on each date. Also July 31, 1; and Aug. 18, few encysted.

Forms with clavate wsophagus, short diverticulum on cesophagus only.

4. Ascaris sp. .
1901.—July 11, 1 male, small. Posterior three-fourths of the length is of nearly uniform diameter

anteriorly attenuate; jaws prominent, breadth nearlywequaling length, a single papilla made out on
each of the lateral jaws; a posteriorly prolonged diverticulum of cesophagus; spicules slender; post-anal
region short. Dimensions in millimeters, life: Length 9, length of cesophagus 0.84; length of diver-
ticulum 0.63; diameter, anterior 0.12, middle 0.37, at anal aperture 0.12; distance anal. aperture from

Posterior end 0.08; distance nerve ring from anterior end 0.24.

5. Heterakis foveolata Rudolphi. . .
1802.—July 25, 1 male, and minute specimen in cyst. See introduction for remarks on Heterakis.

CESTODES.

6. Scolex polymorphus Ruddlphi.

1901.—July 30, few, small, from intestine.
1902. —July 25, few, elongated: July 81, several. Aug. 18, 19, 20, few, ksmall.

7. Rhinebothrivm sp. . . ; ;
1801.—July 29, & single specimen, immature. While this agrees with the genus Rhinebothrium

there is a well-defined anterior muscular sucker, which shows relationship with the genus Echenei-
bothrium. The terminal sucker, however, is a character which appertains to the larval stages of a

number of cestodes. (See under Opsanus tau, 3 and 4.)

8. Cestode larva. [Figs. 83, 83a.] :
These larvee, much larger than any referred to No. 6, were found on several occasions, and had the

borders of the bothria much crumpled or frilled and the neck strongly ril')bed lo_ngitudinally. T.h?y
were very active and changed their shape constantly. They were provided w.1th a.large terminal
sucker, which, if not an embryonic feature, would rather point to the genus Echeneibothrium than An_tho-
bothrium pulvinatum, which is suggested by the general appearance of the scolex. The terminal -
sucker was eversible and in some cases became a knob-like proboscis.
1902.—July 17, 2. Aug. 16,1. Aug. 19, 2. Aug. 20, 3.
Same larve found in Orthopristis (No. 11).

9. Rhynchobothrium sp. [Figs. 87-92.] Cysts in body cavity. . .
These are larvie inclosed in their blastocysts and encysted on the viscera, in the mesentery, etc.

They belong to the type characterized in these notes as‘small, with relatively long hooks on the

proboscides and relatively long contractile bulbs.
1901.—July 6, numerous on viscera; length of longest hooks 0.03 mm. July 12, numerous cysts

on viscera, July 30, several in cluster on mesentery. Aug. 5, few. Aug. 6, numerous small oval
cysts clustered on mesentery. Aug. 17, several on viscera. Aug. 20, 1. Aug. 26 and 31, few.
1902.—July 7, 17, 25 and 31, Aug. 11, 16 and 18, clusters on mesentery. ,

10. Rhynchobothrium tenuispine Linton. [Fig. 101.] . .
1901.—Aug. 31, several larvam from blastocysts inclosed in cysts on viscera. The first of these seen

were in a watch glass of sea water. They had emerged from their cysps and were everted with the
blastocysts still attached. The gpines are exceedingly minute.

11. Rhynchobothrium 8p.
Type with hooks suggesting R. plicatum.
1902.—July 18, 1 scolex, from cyst on viscera.
12. Otobothrium crenacolle Linton. ) .
1901.—Aug. 6, few, from cysts on mesentery associated with No. 9

1902.—Aug. 11, 1. Aug. 18, encysted in mesentery.
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138. Tetrarhynchus bisulcatus Linton; stomach wall.

1901.—July 6, numerous, encysted in stomach wall. July 16, 1. Aug. 26, scolices from stomach
wall. Aug. 31, cysts in stomach wall. The favorite lodging place of these larvae both in this and
other hosts is in the submucosa of the stomach.

1902.—July 21, 31, Aug. 13, 18, 20, in stomach wall, not numerous.

14. Synbothrium filicolle Linton.

From cysts on viscera.

In all cases where these larval forms were examined they were found to belong to the type with
slender, straightish hooks. ’

1901.—July 6, few, on viscera. July 10, 12 from one host, on viscera. July 11, 2. July 16,
several. July 20, 1, immature, hooks not developed. July 27, 1, c¢yst with blastocyst on viscera.
The blastocyst was 48 mm. in length. The anterior portion, which contains the larva, is usually
very active. It remains attached to the larva when the latter is liberated, thus contributing to the
developing strobile in the final host. July 29, 1. July 30, 1, an elongated blastocyst without larva;
probably belongs here. Ang. 20, 1. Aug. 26,1. Aug. 31, numerous. These, as also proved for many
of the foregoing, were found to belong to the type with slender, straightish spine-like hooks on the
proboscides.

1902.—July 18, Aug. 16, from elongated blastocysts on viscera.

: TREMATODES.
15. Distomum monticellii Linton. ’

1901.—Aug. 17, 1, an appendiculate distomne, immature. The reproductive organs could not be
made out with certainty. Dimensions of specimen fixed over flame in water, in millitneters: Length
2.5; breadth 0.7; diameter of oral sucker 0.26, of pharynx 0.16, of ventral sucker 0.56. Intestinal rami
capacious, extending to but not entering appendix. This specimen agrees very closely with No. 6
under Cynoscion nebulosus, collected Aug. 28.

1902.—July 18, 1.
16. Distomum areolatum Rudolphi.

1901.—Aug. 31, 1, a small spinose distome, with ventral sucker smaller than oral, cesophagusas long
as pharynx, testes side by side toward the posterior end, ova larger than ventral sucker. Dimensions,
in millimeters: Length 0.8; breadth 0.46; diameter of oral sucker 0.11, of pharynx . 0.04, of ventral
sucker 0.08; ovum 0.120 and 0.064 in the two principal diameters, another 0.115 and 0.078. Small
oval bodies are present, probably in excretory vessel, which might be mistaken for ova in a worm in
which no ova are present. Aug. 6, 1, immature; probably belongs here.

1902.—Aug. 11, 1; Aug. 16, 2; Aug. 18, 12. - Some transparent as if macerated, others yellowish
and nearly opaque until flattened, densely clothed with spines.

17. Distomum tenue Linton. )

1901.—July 10, 22. General color of the greater proportion ‘yellowish brown, occasioned by the-
vitellaria and intestine, lighter colored anteriorly and along median line; of various shapes, but most
of them oblong-linear. Dimensions in millimeters: Lengths 1.44, 2.3, and 3; breadths of same three
0.58, 0.60, and 0.44; ovum 0.09 and 0.048 in two principal diameters. Double row of spines around
mouth; body covered with scales. July 27, 3. Aug. 6, 1. This specimen appears to belong here,
although spines around mouth are wanting. Dimensions in millimeters: Length 5.5; diameter, uni-
form from ventral sucker to posterior end, 0.7; diameter oral sucker 0.11, ventral sucker 0.35, pharynx
0.35 in length by 0.25 in width; ovum 0.088 and 0.048 in the two principal diameters. Aug. 26, 1.
Aug. 31, 3,1 large, 2 small. .

1902.—July 17, 5. July 18, few. Aug. 16, 18, 20, 1 on each date. Aug. 19, 4. Some long and
slender; length 7.5 mm.; breadth 1 mm.; others smaller; length 2.5 mm.; breadth 0.3 inm., the latter
without ova, some without spines.

18. Distomum dentatum Linton.
1902.—July 31, 1, immature. Aug. 11, few.
19. Distomum valde-inflatum Stossich.
1902.—July 7, 1, encapsuled. This is probably the young of adult forms like Nos. 17 and 18.
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20. Distomum sp. ' - . . d;
1902.—J ul)} 21, 2. Dimensions, life, in millimeters. Length 0.78; maximum breadth 0.5; diameter

of oral sucker 0.09, of pharynx 0.05, of ventral sucker 0.07;"0va 0.031 by 0.018.

21. Distomum vitellosum Linton. . ane
The distomes referred to this species are represented by a ver}t’ gljft%]‘itﬁ\ ar;ggy ;))lf S(h\"l}:(‘s‘

. . . sy a0 o /i a. y Pl xxx.
1901.—July 30,1. This specinen is in alinost exact agreement w » L >

Fishes of Wood}; Hole Region, U. 8. Fish Commission Bulletin for 1899. Yellowish, ;Jody cov zred v5v1tlh

fine, transverse wrinkles, characteristic fimbrise around the ventral s‘uck‘ef; length L inm. ug. 5, 1.

Aug. 17, few Aug. 24, 3. Aug. 31, 1. Itshould be noted that as individuals begin to macerate, or
. f . . y O . C . N X .

even before that, the characteristic lobes or fimbriz around the ventral sucker disappear.

3 his species under Menticirrhus. Lo . . .
155521‘9111755:1];3701}621;15 hJ? ;31“;915; 3. July 18, several, some transparent, cylindrical, rigid, with promi-
Dlamn'? y . 3 e )

nhent ventral sucker, one yellowish, flattened, oval. J uly 31, 2; 1, ]engtlzi 3-115 171“’:’ Ireﬁ‘agé‘fblremfﬁf
the elongated posterior region, which was flat and leaf-like, fimbriie around the ventral sucker p

nent. Aug. 11, few. Aug. 16, 12. Aug. 18, 2. Aug. 19 and 20, few on each date.

Parasites of

22. Distomum simplex: Rudolphi. ’ iy
In this specie{: the testes{) are lobed, the body elongated, and there are no lobes around the ventral

suckf;(.)z July 18, 1. July 21, 2. July 22, 1. Dimensions of one, life, in millimeters: Length 4;
D 3 . ] .

diameter, anterior 0.21; at ventral sucker 0.5, middle (maximum) 01.16(,) illealr 1:)55161%066?1:‘17&064637;
diameter of anterior sucker 0.18, of ventral sucker 0.3; pharynx, length 0.11, bre . 06; 8

by 0.04.

23, Dis ! leson. . : a1 .
3 i);(;t;mu(}ﬁll;ogtlmipil)t:gln tgp:rillg anteriorly. Dimensions, life, compressed, in millimeters: Length
S el 4y ]

7 9. 7
1.2; maximum breadth 0. 55; diameter of oral sucker 0.10, of pharynx 0.05, of ventral sucker 0.2; ova

0.018 by 0.014.
24. Aspidogaster ringens sp, nov. [Figs. 243-249.]

See No. 11 under Trachinotus carolinis. :
Usuall()y corlnrrle:f dorsally and concave ventrally. Body proper elongate, tapering at both ends

jec iati figs. 244
A : t each.end, but subject to some variation (fig ,
and usually projecting beyond the ventral sucker a . anded and divided by a lat-
; . . k ¢ylindrical, head slightly expanded and divided by
245); posterior end conical-pointed. Neck cylindrical, :
eral) c]I()aft into a three-lobe(l; dorsal and a two-lobed ventral Ilp.1 Hfii;da:gdﬂ‘}:’:ﬁﬂ‘;ﬁ";ﬂi‘:”ﬂ;ﬁg
retracted.  Ventral sucker elliptical, with numerous marginal 'ch 246. In {tghe same specimen
Thirty-six marginal loculi were found in the specimen sketched d{n Ig ~u1i“with a;‘ median fidge nol,‘,
Which-was in good condition, there were 17 larger fransverse me 1;1‘11'.(10((11 into 4 longitudinal rows of
Strongly developed, but quite distinct. The ventral sucker is t%ms ( l“le} 1 loculi ar(ge very indistinct
10(:1111'; and is tlmref"ore of the Aspidogaster type. In some sp .ec(;fnenst:i Otf 1;;e:§ 0.4: pharznx lengtl;
Dimensions of living specimen, in millimeters: Length 2.5.7, ‘ li(l)llig?) nd 0.058 in ’t ho o l;rincipal
0.16, breadth 0.14; ventral sucker, length 1.61, breadth 1.1; ova 0. -
diameters. ; itish, border of ventral sucker
. . ish red with anterior end whitish, border o )
Color variable; in general brownish red wit . . . ;
Slightly ;eﬁlot\v?slleorltra%meslucellt- A not infrequent color effect is amber yellow above, purplish red
below ; h of the body, but some-
: . 2 the middle of the length of the body, but g
The testis is single, median, usually not far from . . i 8
timeg crowf]efl lli:cﬁgto ,near the’posterior end of the conical tail bylthedvoil;?;;?;‘usof?tlisnzi?;i;{g;?
Which are filled with comparatively large Ovaa‘nduocgupz)lt}:;gogfs i'tt\?: elgngated I}ziteral masses. The
The ovary lies in front of the testis. The vitellaria cons , anteri rin of
\'Olumino\)l’s vas deferens and muscular copulatory organ.(llle vof etllll ;onr:;ﬁ:d near the anterior margin o
the ventral sucker. The genital apertu;-e is on Zhj ;;f; :(;:te?' y provisi(.mal, since they possess charac-
“The placing of these specimens in the genu -4 . y .
ters whic}l)l ;oilitowitlll almI:)St equal distinctness to Cotylflsp” indxxcéﬁl(liozgzte;en}l? jé;i;f;xltc; f)rtlzs
Aspidohothride it will doubtless be found to be necessary either to e

€rect a new genus to accommodate this species.

1901.—Aug. 20, 2. Aug. 31, 3. . 18, 3.
1902‘_‘]“1%, 17”1. 'Jul; 22,2, July3l, 8. Aug.11,1. Aug 16, 1. Aug g
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PARASITIC COPEPODS.
25. Anchorella sp.
1902.—Aug. 20, 2, from gills.

Menticirrhus americanus, Whiting.

Number of fish

Date. examined. Food notes.

1901.
July 29... ..| Fish.

Do... ..| Crustacea (crabs and shrimp).
July 30... . ..| Crabs and shrimp, mollusk shells,
July8l........... Fish and piece of sea lettuce.
August1......... Almost exclusively shrimp; a few bivalve mollusk shells;
. also a few shells of Bulla and Urosalpynx.

August6......... ..| Fish,
August 20 ..| Crabs. :
August 24 .| Large numbers of broken lamellibranch shells; a few

fragments of small crustacea and sand.

In 1902, 22 fish, all small, were examined from July 18 to Aug. 20. Annelids, crabs, lamelli-
branchs, and shrimp found in alimentary canal.

ACANTHOCEPHALA.

1. Echinorhynchus pristis Rudolphi.

1901.—July 29, 1, female. July 30, 2, females; yellow, length 20 and 22 mm. Aug. 1,2, male
and female. Aug. 24, 12.

1902.—~July 23, 3. July 31, 1. Aug. 1, 1. Aug. 15, 3, small.

: NEMATODES.
2. Immature nematodes ( Ascaris gp. ).

1901.—July 29, nematodes belonging to the type which have a slender diverticulum directed pos-
teriorly from the bulbous base of the ccsophagus and an anterior prolongation of the intestine. Dimen-
sions of living specimen, slightly compressed, in millimeters: Length 7.2; length of :esophagus 0.77, of
diverticulum of intestine 0.21, of diverticulum of wsophagus 0.77; diameter, nearly uniform, 0.22; dis-
tance from anal aperture to posterior end, which tapers to an acute point, 0.32. On viscera, some
encysted. July 30, 2. July 31, few. Aug. 1, not abundant; from capsules on viscera. Aug. 6, few.
Aug. 24, few.

1902.—July 18, few.

3. Nematode.

1901.—July 29, slender bodies which appear to be fragments of the ovary of Ichthyonema in material
from intestine. These exhibit moderately active contractile movements. One piece was about 4 mm.
in length and 0.11 mm. in diameter. It was completely filled with elliptical ova 44 by 27 microns in
the two principal diameters. In some of these ova young nematodes had already developed.

CESTODES.

= Scolex polymorphus Rudolphi.
1901.—July 29, few, from intestine; rather larger than usual for these larval cestodes when found
in the intestine of their host; red pigment present; terminal sucker very much smaller than bothria.
July 31, several, rather large, 2 red pigment patches, 2 costze on the bothria; also some small. Aug.
6, few.
1902, —July 31, few, small.

5. Rhynchobothrium sp.

1901.—Aug. 1, 1, larva released from blastocyst which was inclosed in a fusiform cyst. Dimensions
in millimeters: Length 3; length of bothria 0.17, head and neck to base of bulbs 2; length of con-
tractile bulbs 0.36; diameter of head 0.28, of neck 0.14; length of longest hooks 0.01. Bothria and
neck to base of bulbs thickly beset with minute bristles. The hooks suggest R. plicatum.
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6. Rhynchobothrium sp. ‘ . A ;
1§/01 —Aug. 24, 1p a larva, not mature enough to admit of identification. It was obtained from a
. . ,

very long blastocyst from the ovary of its host. Length of blastocyst 180 mm., average diameter 2
mm. July 29, elongated blastocysts on viscera. Larva from one not far enough developed to allow

€ven generic determination.

7. Tetrachynchus bisulcatus Linton.
1901, —July 29, scolex from cyst in stomach wall, under serous coat. Other cysts were opened, but

no entozoa found. One liberated a yellow mass, which appearefi to be a degenerate bh?stocyst. The
interior was semifluid, with irregular masses of carhonate of lime scattered throughf llt‘. Tl.)e ;s:mc?
condition existed in a cluster of cysts on the mesentery. The presence of carbonate o ) }1lme. lln ese
© Cysts was shown by the brisk effervescence in dilute hydrochloric acid. In some cases ev Icla (}:lalf'itﬁ)u;
material, instead of being scattered through a fluid in granules, was aggregated 1{1todalnlass w tllf' ne1
the greater part of the cyst. Other scolices obtained from another fish exafmnne ater on this same
date. July 30, scolices from cysts in stomach wall. July 31, ffaw. Aug. 6, ?Iw.

~ 1902.—July 18, 23, 95, Aug. 1, 15, few on each date; cysts in stomach wall,

TREMATODES.

8. Distomum monticellii Linton (?). . . o .
1901.—July 80, 1, incomplete specimen closely agreeing with this species. Oral sucker 0.10 mm.,

" ventral sucker 0.32 mm.; ova 24 by 14 microns. July 81, 3, Pelmle orange; ventral .su;:Iker.' n:io.re‘ thgn
three times diameter of oral; ova 27 by 14 microns, cirrus spinose, one O~f the wteh(flf;]a IStmc-tI};
three-lobed, but not situated far back of ventral sucker. Aug. 6, 3 small dIStlome:},xw in oy anpo
this species in proportions and character of vitellaria, but the ova are sma ler 'h.a;) H'l ancy :I;p?lg
diculate I have hitherto seen. This latter feature is true also of a large dls.tome v 1fc ; “ias aLS COalel
with these (see No. 9, below). Dimensions in millimeters: L.ength 2.8; diameter of oral sucker 0.11,
ventral sucker 0.46; ova 0,014 and 0.010 in the two principal diameters.
9. Distomum tornatum Rudolphi, [Fig. 156.]

i in milli : breadth 2; transverse
- ; vi i . Dimensions, in millimeters: Length 10, adth 2; tr
tor of v wf)eg; rloaf t‘ll;l‘g:l}” sucker 0.84; o,va 0.015 and 0.010 in the two principal diameters.

diameter of oral sucker
See No. 8, above,

10. Distomum vitellosum Linton. ;-
1901.—July 29, numerous; of great variety of size and shape, e. g., length 1.12, breadth 0.4; and

: ; incipal diameters. Fim-
length 8.6. The ova do not vary much from 60 by 40 microns m.the two ?rmclpa ;
brifted borders of Zentral suckei’very prominent. W.he‘n placed in frfish:at.i;ih:ze l(ilst&mtes;) ebc(())(lil;e
rigid, the body cylindrical, and the neck reflected until it stands Fitty ot moms wore obtataad from &
The neck, even in the lafger specimens, i8 always very short.  Fifty longated, 5 mm. and more
third fish which was examined later on this date. Most of these we;g te ° : " tYhiS ot x;vere rather
In length, with prominent ventral sucker and reflected neck. = Tho 1811(1)11ezd if they were not seen
delicate and fragile. There were a very considerable varicty of shapes. the: confusion which exists at
in such large numbers together they might very easily help to i flcrease bers and great variety of size
the present time in the classification of the distomes.‘ July 30, large numusc an gG numerows, very
and shape. July 81, few, large (4.25 mm.) and fragile. Aug-dl; ni?:ergo 150 fx%m,one host. Aug.
variable in shape and size, most of them somewhat macerated. &

24, numerous, . iv ‘
1902.—July 18, 23, 25, Aug. 1, 15, 20, usually numerous and »of }?l‘ exl‘serel sil}ilp;iiz diameter 0.4, A
Dimensions, ir; millimeters: Length 1.12; diameter 0.15; another, leng ot

i ber of short lobes surrounding the ventral
leadi haracter of this species is the presence of a num . ‘ al
SUCk;‘g 6(:fb:na\fei; (;)romlisnzlr)lt, but in certain stages of contra;;fmn iobl;: ir;s;d(; (())tutb anariv;tl‘l) f:e:tt (;;lf

’ A | & o o .
4 ol i hot in good condition thes ok ot .
;ix(:(lilola?;i tllllé sgetrlem;;sngt}il;ceg i‘:lr(zhle speciu%ens upon which the original descrlpt{on off tgle_sgec(:lles :;3;
based. , Theylmfger specimens owe their greater length_ p'rinmpallyfto t}(;e e};ée{:}sﬁoglo e body,
Hot to the meck, which remains short. (Esophagus distinct and of modera gth,

1. Distomum tenue Linton. i
1901.—July 29, 3 or more; length of one 1.62 mm.; ova 93 by 52 microns.
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12. Distomum valde-inflatum Stossich.

1902.—July 18, few; encapsuled on viscera.
13. Distomum hispidum Abilgaard.

1901.—Aug. 1, 2, 3.5 and 1.5 mm. in length, respectively. Spines were missing from the neck of the
larger specimen, but were present in the smaller.

Abudefduf saxatilis, Cow Pilot.

Number of fish N
Date. examined. Food notes,
1902.
July17....0...... 1 (length 32 mm.) ....| Copepods and zoma of crabs—no entozoa found.
Chseetodipterus faber, Porgec.
i Number of fish . . o

Date. examined. Food notes,
1901,

Julyll........... B Contents of alimentary canal almost indistinguishable,
but under the microscope fragments (for the most
part spines) of annelids; the eye of a shrimp or small
crab, and a number of small, sandy, oblong hodies,
presumably foraminifera. No entozon.

July8l........... b This specimen was small, 100 mm, long. Thealimentary
canal contained sand, in which setae of annelids and
tests of diatoms were recognized.

August6......... R Small specimen. The only recognizable material was a
g0r§omtm coral (Leptogorgia), orange colored, and
with slender, straight spicules.

TREMATODES.

1. Distomum inconstans sp. nov. (Figs. 183-187.)

These are small distomes of very diverse shape, some being nearly circular or squarish in outline,
while others are long-oval or fusiform. The short or contracted specimens are yellowish and densely
clothed anteriorly with low, flat, rounded spines. The elongated specimens are translucent, bluish
white, with spines very scanty and difficult to make out. Suckers about equal, sometimes one, some-
times the other being the larger. The pharynx, not of constant shape, is a little longer than broad,
and in specimens which are not too strongly contracted is separated from the anterior sucker by a
distance rather less than the length of the pharynx. There is a distinet cesophagus, and the intestinal
rami are simple and extend nearly to the posterior end of the body. Testes subglobular, lateral, about
the middle of the length of the body; in the specimens studied 6 were counted on the left side and 4 on
the right. The cirrus passes to the left of the ventral sucker, opening in front and a little to the left
of it. Its position, however, varies with the state of contraction. In some cases the cirrus pouch is
posterior to the ventral sucker; in others it is to the left, and in yet others in front of the ventral
sucker. The prostate gland and seminal vesicle are both included in the cirrus pouch. The ovary
is median, situated between the two groups of testes. It is lobed, and is about the same size as a single
testis. The vitellaria are very abundant, filling the posterior and lateral regions of the body, and
extend as far forward as the origin of the intestinal rami, or even to the pharynx, covering and
obscuring the other organs. Foldsof the uterus lie in the median line both in front of and behind the
testes, continuing on the left side of the ventral sucker, lateral to the cirrus, to the genital aperture.

Dimensions, in millimeters, life: Lengths of two short-oval specimens 0.7 and 1.15; breadths of
. same 0.45 and 0.65; diameter of oral sucker 0.18, of ventral sucker 0.2; ova 0.06 by 0.04.

In another lot: Longest specimen 2.1, breadth 0.77; average length about 1.25, and breadth 0.8.
Diameters of oral suckers in three specimens 0.17, 0.18, and 0.16, respectively; diameters of the
corresponding ventral suckers 0.18, 0.16, and 0.17, respectively.

1901.—July 81, 9, small, short-oval. Aug. 6, numerous, of great variety of shapes.
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Monacanthus hispidus, File-fish.

Number of fish Food notes.

Date.

examined,
‘1901.

Julysio.......... 1 (small) oooeevnnnn... Small amphipods, fragments of other small crustacea, sea

weed; no entozoa.
1902,

July7............ 11 (smally ......o..... Shrimp, annelids.

JulyS8............ 9 (small) ............. Hermiit erabs, amphipods, small lamellibranchs, ses
weed.

July. ... ... 13 (small) ............ Small picce of intestine examined with compound mi-
croscope and found to be packed with a bryozoan

7 (Bugla).

Julyi6......... |2 (smally ool Large quantities of Bugula sp.and amphipods, also cope-
pods, a few fragments of lamellibranch shells, a few
egy cases of a gasteropod, and a little sand.

Julyis........... 6 (small) cooieennnn Bugula, gnstro’pod eggs, small lamellibranch, Crepidula
and three other small gastropods.

Julylg, 3 (small) ............. Mainly Bugula.

July2l. ... o (... do..... . .| Small lnmellibranchs and amphipods.

July23. ... 2 (small) .....o...... Small crustacen, several species of lamellibranchs, and

bryozoa; no cutozoa.

July 2. .......... 1 (small) ....... Food not noted.

July 26.. J 8 (small) ..., Do.

July2e. ... do Amphipods and small gastropods ( Olivia, ete.).
August 11... . Amphipods, small lamellibranchs, and bryozoa.
August 20........0 .. Amphipods, small sea urching, sand; no entozoa.

ACANTHOCEPHALA.

L. Echinorhynehus pristis Rud olphi.

1902.—July 25, 1, male.
CESTODES,

2. Scolex polymorphus Rudolphi. .

1902.—July 8, few. July 14, numerous, forms with one costa on bothria. July 18, few. July
19, several. July 21, 23, few, forms with two costee. July 25, few, minute. July 26, few, forms
with two costee. Aug. 11; 1.

3. Cysts.
1902.—July 7, small cysts on viscera; no larvee found.

4 i . TREMATODES.
- Distomum vitellosum Linton.
1902.—July 8, 1.

5. Distomum valde-inflatwm Stossich.
1902.—July 16, 1, in capsule on viscera. Dimensions, life, compressed, in millimeters: Diameter

of capsule 1.05; length of distome 0.85; diameter, anterior 0.21, posterior 0.45 (nearly uniform from
ventral sucker back); diameter of oral sucker 0.18, of ventral sucker 0.19. Thirty-four oral spines,
('lonble row dorsal and ventral, single row lateral. This arrangement of hooks is like that of Distomum
tmparispine from Rachycentron canadus,  July 18, 1.
6. Cercaria.

_1802.—July 8, 3 redia-like bodies from body cavity; shape reniform with a few oil globules in the
hilus; several individual aggregations of cells which are probably young Cercariz. Dimensions in milli-

meters: Redia, length 1.05; breadth 0.45; cercaria from 0.07 to 0.15 in length.

Alutera schoepfii, Flile-fish.

Number of fish Food notes,
bate. examined.,
1901, i
July 16 .......... 1 (160 MM.) coeennnnnn Alimentary canal throughout its length crowded with
. bryozoa. :
Angust8.........! 1 (smally ....oees ....-| Shrimp, amphipod, and sca lettuce.

No entozoa were found save one small ¢yst with nothing in it that could be identified.
B. B. F.1904—26
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Spheroides maculatus, Pyffer.

Date. N g;ﬁgg’;r‘;’éc{mh Food notes.
1901.

JulyB8l....c...... B e eeiemeaatr e A great variety of mollusk shellg, broken, both bivalves
(Pecten, Anomia, Solenomya, Venus) and univalves.
Also barnacles (Balanus); bits of worm tubes made of
sand and picces of shell; fragments of tests of sea
urchin (Moire atropos) and small spines of same;
sponge. .

Augustl......... 4 (small) ..ol Food practically the same as in foregoing. Fragments
of tests and loosc spines of the Moira sea urchin, Moira,
especially abundant.

1902, -

July7..c.coaa.... Arbacia.

August 11........ Crab, shrimp, Larnacle (Balanus), annelids, sea urchin
(Moira), watermelon seed.

August1s........ Opereulum of gastropod, sea urchin (Mowa).

August 20........ .. Crab, shrimp, amphipod, annelid, bryozoa, seaweed.

August 23.... .| Ascidian, oyster and other lamellibranchs, drbacia.

NEMATODES.
1. Ascaris, immature.

Type with diverticula on cesophagus and intestine.
1902.—July 7, 2, the larger 12 mm. in length, with characteristic jaws of Ascaris; post-anal region
of smaller specimen rather more slender than the other; diverticulum of cesophagus with a series of
, punctate dots along its axis. Aug. 11, few. In this lot the jaws were sufficiently developed to show
apparent identity of the species with A. habena. The diverticula of wsophagus and intestine also
agree with that species. . )
CESTODES.
2. Tetrarhynchus bisulcatus Linton.
1902.—Aug. 11, 1 scolex from viscera.

TREMATODES.
3. Distomum vibex Linton. = [Fig. 188.]

1901.—July 31, 1. Aug. 1, 1; color blood red. The flattened specimen measured 6 mm. in length
and 3 mm. in greatest breadth. A reexamination of sections of specimens of this species showed the
presence of diverticula of the intestines prolonged anteriorly parallel to the pharynx, as shown in
gketch of this specimen.

1902.—Aug. 11, 2 large, 14 small; reddish-brown, diverticula of intestines noted in flattened speci-
men. Aug. 15, 1.

4, Distomum sp. [Fig. 165.]

This distome is the same as that described in my Trematode Parasites of Fish, Proceedings U. 8.
National Museum, vol. xx, pp. 537-538, pl. v, figs. 1, 2. Same as No. 4 under Siphostoma fuscum,
and No. 13 under Cynoscion regalis.

Squarish-oblong, thick, white. Dimensions in millimeters of living specimen, slightly compressed:
Length 1.27; breadth through anterior sucker 0.3, through ventral sucker 0.4, maximum breadth 0.61,
near posterior end 0.45; transverse diameter of oral sucker 0.16, of pharynx 0.13, of ventral sucker
0.16; ova 0.07 by 0.05.

1902.—Aug. 15, 3. Aug. 20, 12. Aug. 23, 8.

5. Gasterostomum gracilescens Rudolphi. '

1901.—Aug. 1, 1. This is identical with the species from the gar (Twlosurus marinus) collected on
the samne date. It is of course possible that this specimen came from that lot. Since, however, great
care has been exercised to prevent the mingling of material from specifically different hosts, I do not
think it is likely to have chanced on this occasgion. '
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Chilomycterus scheepfi, 'Rabbit Fish.

Number of fish
Date, examined. Food notes,
1902.

Julys... ... 1(126mm.)........... Prineipaily small mollusk shells, both gasteropods and
Iamellibranchs, among which a small Crepidule was
abundant; shells more or less broken.

July8.... ... ... S Large numbersof broken lamellibranch shells and smail
gastropods. The' latter, for the most part, harbored
hermit crabs. .

July22... ... . ) SO Same as above.

August13........ Lot Same as above; small oyster shells, young Cardium,

. Tlyanassa, and claw of crab noted.

August16. ... ... 1o i, Tish, crab, lamellibranchs, and gastropods and seaweed.

August26...... (1. ol I Gastropods and lamellibranchs, several species; also
bryozoa and an isopod.

. NEMATODES.
1. Ascaris neglecta Leidy. :
1902.—July 8, 1, female. Body wall of living worm transparent, faintly yellow by transmitted

light, vascular; intestine broad, yellowish; ovary darker; intestine and cesophagus each with a slender

diverticulum. Aug. 16, 2.
TREMATODES.

2. Distomum sp, [Fig. 208.] ‘ .

1902.—July 3, 2, small, white, subspherical; immature. Intestines voluminous, the bifurcation
ventral to posterior half of pharynx, contents of intestine granular, Whole body appears to be filled
with granular material when moderately compressed. Dimensions, life, moderately compressed, in
millimeters: Length 1.06, breadth 0.82; diameter of oral sucker 0.15, ventral sucker 0.17; pharynx,
length 0.105, breadth 0.120; orifice of oral sucker, length 0.06, breadth 0.09; ventral sucker, length
0.06, breadth 0.06. Both suckers circular. -

1902.—July 22, 1; apparently adult of this species. Dimensions of living specimen in millimeters:
Length 2.25, breadth 1.5; diameter, of oral sucker 0.33, of pharynx 0.16, of ventral sucker 0.38;
0va 0.072 by 0.043. Aug. 16; 1. This was at first taken to be a Monostomum, the ventral sucker for
fome reason heing difficult to make out. The diminsions agree with those of the one found on July
22. Aug. 26; 3. The body of these specimens is squarish, truncate in front, the oral sucker being

sometimes retracted. Testes two, rather large, subspherical near posterior, and in all but one so close
Vitellaria abundant, posterior, lateral and peripheral to wesopha-

together as to appear to be but one.

gus; ovary in front of testes, dorsal. . . ,
Unfortunately the anatomy of these worms is not distinctly shown in the preserved specimens,

In one the genital aperture appeared to be a little in front of the ventral sucker to the left of the
median line, but was not made out with absolute certainty. In another the cirrus appeared to make

a sharp turn dorso-caudad then mediad to open in the ventral sucker as in Monostomum.
Two specimens were cut into serial sections, one transverse, the other sagittal, but the material

having been in poor condition when first collected, even with this aid the anatomy was poorly shown.
In all the specimens the ventral sucker is less distinct than the oral, and the pharynx in all_is

very distinet.
COPEPODS.

3. Chondracanthus 8p.

These interesting forms, along with other parasitic copepods collected at Beaufort, have been
referred to Prof. C. B, Wilson. These were found on the gills, fins, ventral surface of body, and
under the eyes of their hosts. At the points of attachment the skin was white and opaque, the

patches looking somewhat like sporozoa cysts. Length 5.5 mm; length of egg-chains 3 mm. Some

of the ova contained nauplii.
1802, —July 5, 37. July 22, 23. Aug. 13, numerous. Aug. 16, 1.
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Prionotus scitulus, Sex Robin.

Number of fish s

Date. examined. Food notes.

1901. .
August1......._. S(smally..cooevenn... Numerous small mollusks (Bulla, Solcnomya, cte.) and

crustacea (ostracoids, copepods, cumacea, ete.).

August 16........ I@mall). ..o Shrimp, small univalve mollusks (young Olivia).

1902. -
August 1 . . Crabs, shrimp, small gastropods.
August 15. Fish, crabs, shrimp, small gastropods.

NEMATODES.
1. Immature nematodes (Asr'ams 8p.).
1901.—Aug. 1, few, on viscera; type with dlvertlcula on both esophagus and intestine.

CESTODES.
2. Rhyncholothrium sp.

Type with oval cysts, short larva, and relatively long hooks Aug. 1, 1902; 1.
3. Tetrarhynchus bisuleatus Linton.

1901.—Aug. 1 and 16, few, encysted in stomach wall.

1902.—Aug. 15, cysts in stomach wall.

TREMATODES.
4. Distomum appendiculatum Rudolphi.
1902.—Aug. 15, 1.
5. Distomum vitellosum Linton.
1902.—Aug. 15, 1, not in good condition.
6. Distomum sp. [Fig. 157.] .
1902.—Aug. 1, 1, not in good condition. Dimensions, in millimeters: Length 1.65; diameter of
oral sucker 0.09, of pharynx 0.05, of ventral sucker 0.2; ova 0.032 by 0.016.

Prionotus tribulus, Sea Robin.

Number of fish o N

Date. examined. Food notes.

1901.
July8......0.cee. Fish and crabs.
July 18. Fiddler crabs.
July31.... .| 2(sm Otoliths of sinall fish, crabs, shrimp.
August. 1. A (smally oLl ..| Crabs and shrimp.
August 16........] 6(small).............. Tish and crabs,

1902,
July8............ 1 Crustacea; no entozoq.
July11.... Crabs, shrimp.
July 23 an(,]hhmn('hs, young FLimulus, hmull ('rusmcux, no

entozomn.

July24........... Crabs, shrimp,
August 8. . .. Slmmp amphipods, copepods, cte., annclids,
August 13. .| Shrimp,
August 18. Shrimp, lamellibranchs.
August 20.. .| Shrimp, sea urchin,

ACANTITOCEPHALA.,

1. Behinorhynchus sagittifer Linton.

1901.—July 31 and Aug. 16, 1 on former date and 2 on the latter, on serous coat of viscera inclosed
in thin membranous cyst. :

NEMATODES.

2. Immature nematodes.

1901.—Aug. 1, few, not in good eondition.

1902,—Aug. 13, few, type with diverticula on wsophagus and intestine.
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CESTODES.

3. Scolex polymorphus Rudolphi.
1902.—Aug. 20, few, small.

4. Rhynchobotlwrium sp. . y .
1901.—J uly 8 and 18, numerous, encysted in stomach wall. They agree with the form figured in

Larval Cestodes of F ishes, Proceedings of U. 8. National Museum, vol. x1x, pl. Lxu, figs. 3-5,
1902.—July 11, few, type with small oval cysts on viscera, short larva, and relatively long hooks.

5. Tetrarhynchus bisuleatus Linton.
1901. —July 31, Aug. 16, few, encysted in stomach wall.

1902.—July 11, few. Aug. 12, 3.
TREMATODES.

8. Distomum appendiculatum Rudolphi. . . lifieat
1901, — Au; . 1, 2, cylindrical, with fine, regular, transverse wrinkles, under high magnification

resembling annulations; position and general character o_f teste's, ovary, zm.d vitellaria'agrée \;\vit? thii‘.
Species. Dimensions, in millimeters, life: Length, not including appendix, 0.88; dlam‘e‘telf‘ o 01:a
sucker 0.069; pharynx, length 0,045, breadth 0.034; ventral sucker, length 0,12, breadth 0.13; diameter,

anterior 0.12, middle 0.49; ova 0.028 by 0.014. o ‘
1902.—Aug. 8, 1. [Fig. 153.] Annulate, with sharply serrate outlines in life. Testes'2, close

behind ventral sucker, diagonally placed. Seminal receptacle })ei:xveen testes ﬁl}t(;l velvltrzzll' sucl;c:r:
prostate, elongated, and conspicuous. Ovary behind testes a dxstan.ce efgualIJto 1t}s g\wnillliam(ta):r,
Vitellaria 2, close to posterior edge of ovary, not lobed; uterus voluminous. a;ng 1, 1111 m .kmeoc.l 53,
1.12; maximum diameter 0.3; diameter of oral sucker 0.06, of pharynx 0.03, of ventral sucker 0.15;

ova 0.025 by 0.014. Aug. 20, 4, small.

7. Distomum monticellii Linton. .
1901.—Aug. 16, 1. Dimensions, in millimeters, life, compressed: Length 3.29, breadth 0.61;

diameter of oral sucker 0.17, of ventral sucker 0.38, of pharnyx 0.08; ovum '24 by 14 microns.

8. Distomum vitellosum Lintori.

1901.—July 8, 31, 1 on each date. . \ , ,
1902.— Aug. 8, 1. This specimen was remarkable for the elongation of the ventral sucker on a

pedicel; the fimbriated border around the ventral sucker was also unu‘suaf] l%’ pr(g?f;xel:;tt a fi;ril:i?:
tuen had no ova and appeared to be immature. Aug. 18, 2. . These were o ,\ er%l ther ;i lﬁlrst hati
the one from the other. One was oval and looked at ﬁrst' llk'e D. .I’yr{ff'r.mc' . ' (; ! sual in this
somewhat the habit of body of D. appendiculatun. l‘lhls diversity .otlfonr} lsb;f(; :E)uzaih Sher
species. - Specimens in the same lot are often found which bear but Iltlt :Llrefmxx dafd into identicai
but which, after flattening under a cover glass in the presence of gentle heat, exp

forms.
' COPEPOD PARASITES.

Y. Lernanthropus sp. From gills. .
1902.—Aug. 18, 2, females with long egg chains.
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Opsanus tau, Toad-fish.

Number of fish
Date examined. Food notes.
1901

July9............ Fragments of crustacea.

July16........... Fish and shells of gastropods (Ilyenassa, Urosalpyn,
Achirus (1), Truttia, etc.).

July18........... 2 Small crabs.

July24.... Crabs.

July 26.. .| Crabs and other crustaceq.

August 2.. (1) Ilyanassa (several), Peclen, sen anemone, small crab,
piece of bark, and large pebble. (2) Pieces of test and
spines of Arbacia (a large quantity). These fish were
taken near the wharf at the laboratory. No entozon
were found in the alimentary canal of the second. It
would n;:ipeur that the diet of sea urchins had in this
case acted as an anthelmintic.

DO SR This lot, which was taken at the breakwater near Fort
Macon, contained only crabs in the alimentary canals,

August3......... Crabs and gastropods (Ilyanasse and Urosalpynz).

August 6. . . TFish, crabs, and gastropods,

August 8.. Lamellibranch mollusks.

August 9.. Crustacea (hermit crabs).

August 12. .. .| Fish and crustacea.

August 13. .. .| Crabs, gnstrogods, and see urchin (4rbacia).

August 16. Fish and crabs.

August 20. Fish and mollusks,

August 21. Stomac(lll empty; material in intestine completely di-
gested.

August 22........ Fish and crabs.

August 23. . ish.

August 27........ Fish, 1g;;asztropod and lamellibranch mollusks, small stone

: crabs,

August 29........ ) F'ish,blumellibmnch mollusks, spider crabs, and other
crabs.

August 30........ R Spider crabs and -other crabs, gastropod mollusks.

1902,
Julyl4........... 2t Hermit erabs and shrimp.
July16..eeecean... | Crabs, gastropod shells (most of them with hermit erabs),
- annelids,

July19........... 4 .| Crabs, shells, shrimp, -

July2l.. .20, .| Crabs, shells.

July22.. 4.. Crabs, shells, shrimp, Pecten.

July 26 4 Shrimp. .

July 28.. 1 Not noted.

July29.. 4. .| Crabs.

July 30.. N . ..| Crabs (fiddler, stone, and hermit), shrimp.

July3l.... . 8.. .| Shrimp. :

August 4.. g1 ..| Shrimp, crabs, gastropods, lamellibranchs, eel grass,

August 7.. 1 (large) .| Alimentary canal empty.

August 8.. .| Crabs, shrimp, sea urchin (Arbacia).

August 11. b ..| Crabs, shrimp, gastropods.

August 16. N I .| Stone crab, shrimp.

August 18. A .| Crabs, gastropods.

August 19........ 8 Stone crabs, hermit crabs, shrimp, gastropod shells
(Ilyanassa, Urosalpynz), Arbacia {spines and test), eel
grass,

August 20........ 9 Hermit crabsg, spider crabs, etc., fish,

August 21. .. 2. .i Crabs,

August 22. 1. Not noted.

August 23. 1. Alimentary canal empty.

August 26. 2. .| 8pider crabs,

NEMATODES,

1. Ascaris habena Linton.

1901.—July 9, 2, young. July 18, 1, male, length 15 mm. July 24, 1, female; ova not mature,
length 20 mm. July 26, 1, female; ova 65 by 45 microns. Aug. 2, 5, all males; later on same date, 2
adults, 1 inale and 1 female; also 2 immature nematodes. The latter had diverticula to asophagus
and intestine. Aug. 3, 6 in one, 2 in the other. Aug. 6, few, only 1 adult female in the lot; ova
segmenting. Aug. 8, 1. Aug. 9, few, young and adult. Aug. 2, 6. Aung. 13, 25, adult males and
females, and immature. Aug. 21, 2 large and 3 small.  Aug. 22, 12, all from one of the fish, adult and
immature. The diverticula of an immature form with rudimentary jaws were compared with those of
a young worm with the characteristic jaws of this species and found to agree. It would seem that a
great many of the immature nematodes recorded from a variety of hosts are young of this species.
Aug. 23, few, small. Aug. 27, 6. Aug. 29, 5, female. Aug. 30, 6, young.
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1902.—July 14, 1, male. July 16, 12, adult. July 19, 1, fomale. July 21, 2, females, large and
small, stouter than usual, intestine greenish. July 26, 6. July 29, several, ova segmenting. July 30,
few. July 31, few. Aug. 4, several. Aug. 7,1. Aug. 8, several. Aug. 11, 16, 18, several on each

date, large and small, Aug. 19, numerous, large and small. Aug. 20, few. Aug. 21, few, small.

Aug. 23, 1, female.
Usually in the intestine near the pylorus, not infrequently in the stomach.
2. Immature nematodes,

Probably for the most part young of Ascaris habena. .
1901.—July 16, few, from alimentary canal; diverticula of intestine and wsophagus, as in many .

different hosts; the most usual type; agreeing in this particalar with A. habena. Length 15 mm.
July 26, several. Aug. 2, 2. Aug. 6, few. Aug. 12, few; one of these immature worms, after lying
for twenty-four hours in water, shed the cuticular investment and revealed the characteristic head of
Ascaris.  Aug. 20, numerous, encysted in intestinal wall. ~ Some of the cysts were without nematodes
and filled with waxy, degenerato tissue. Aug. 22, a yellowish cyst with calca:reous nucleus, .agreeing
in general appearance with those of preceding date. [Fig. 27.] The diverticulum of the intestine
was observed to extend halfway to the mouth, while the diverticalum of the acsophagus was longer
than the wsophagus. - [Fig. 28.1

1902.—July 14, 2; length 8 mm. July 16, numerous. July 21, several, different sizesj' Aug. 7,
y vellowish, granular material; several, encysted, with waxy

severa], some encysted and surrounded b
secretion. Aug. 18, several. Aug. 20, several.
CESTODES. .

3. Seolex polymorphus Rudolphi. [Figs. 76-78.] . .
1901..—July 9, numerous in intestine and larger than I have been accustomed to see them in this

situation. Ilach bothrium was crossed by two distinct ribs (cost:e). Anteriorly there was a distinet
muscular organ like a globular pharynx, which doubtless funetions as a sucker.' The appearance of
this structure was not unlike the mouth and pharynx of a trematode. July 16, several, actl.ve; red
pigment present in neck, and cost® on the bothria. When disturbed some retraFted the bothria unti)
nearly inverted. The last part to disappear is the posterior edge O‘f the bothrium. . July 18, rather
numerous in alimentary canal; very active; two coste on each bothmuu'l. One was noticed which, in
addition to the two costw, carried an anterior loculus on each bothrium.. It is probably & young
Calliobothrium. Another had the characteristic bothria of Eckereibothrium and le;wlfothrtum. Its
prominent muscular proboscis (myzorhynchus), if retained in the adult, would place it in the former

genus. . This free larva was very much smaller than the larval Rhinebothrium, \‘Vhicl.l was encysted on
(See No. 4, below.) Length of bothria, in this larva, about the

the viscera, and abundant in this lot. L .
samie as that of its associates which have but two ribs on the bethria, instead of the numerous ribs of

this one, viz., 0.2 mm. Corresponding forms released from blastocysts (No. 4, below) measured abont
0.7 mm. when at rest. July 26, numerous; large, two coste developgd on bothria anq two pigment
patches in neck.  Same found on three following dates: Aug. 2, f(‘!‘W; in both lots on t}n‘s date. Ang.
6, 23, several. Aug. 27, numerous; in intestine small; also in cystic dlfct, larger. Aug. 29, numerous,
from intestine. The largest had bothria which resembled those of (.I’allwbol/hmum and'Acanthob(‘)thrlum,
but without hooks. Some of the smaller also had costee faintly outlined on the bothria. Aug. 30, [e“{f

1902.—July 14, rather numerous in intestine, with cost: on bothria but no red pigment. Jul)‘r 16,
different stages of development, the longest with two costze. J}lly 19, numerous. Ju'ly 21, two sizes,
the smaller about one-tenth the length of the larger, one curlous abnormal form \y;th three-forkfad
posterior end, very changeable. [Fig. 78.] July 22, several. July 2.6, few. July 28, few. July 30
and 31, several, Jarge and small. Aug. 4, namerous, some Compﬂmtl"‘f])' Jarge.  Aug. 7,‘ nlun.lerous,
small, with two coste. Aug. 11, rather numerous. Aug. 16, few. t‘\ug. 19, specimens W'lth rec plglnent:
and two coste, Aug. 30, several, red pigment, two costee, one specimen noted with ru@xmentary hooksg
(Calliobothrium or Acanthobothrium). Aug. 21, large, two red pigment patches{ rudimentary hooks.

Aug. 22, rather numerous, small. Aug. 26, several, of good size,

4. Rhinebothrium sp. [Figs. 59-74. . s
These are ]lla:\};l f<[)r'n§>s near R]. fleaile. They were found in 19 out.of 20 lots of fish examined

during the season of 1901. The dates on which they were found are included, between July 9 and

Aug. 30,
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These larve are found on the viscera generally, but especially on or near, occasionally in, the liver,
and in the mesentery. Early in the season of 1901 I was struck by the large numbers of blastocysts
clustered together in comparatively small compass. [Fig. 59.] The frequent recurrence of these
clusters led me to examine them with some care with the hope that the reproduction of successive
generations of blastocysts by some process of budding could be demonstrated. The cysts are, as a rule,
comparatively thin-walled. The blastocysts are club shape, the part representing the handle of the
club being usnally much, often enormously, elongated. [Fig. 62.]

Dimensions of one, in millimeters, life: Enlarged anterior portion 3 in length and 1 in diameter;
slender posterior portion 9 in length and 0.1 in diameter. This specimen enlarged slightly into a
" rounded knob at the extreme posterior end, a characteristic feature of these blastocysts and possibly
having some bearing on the method of development of new blastocysts.

The larva is situated in the enlarged anterior portion. When a blastocyst is subjected to slight
pressure the larva may be seen through the transparent walls at the anterior end of the enlarged
portion. The parenchyma of the blastocyst containg numerous calcarcous bodies, which often are
rather irregularly shaped. Upon continued pressure, especially if aided with needle points or similar
tool, the larva may be liberated fromn the blastocyst [fig. 64]. When so liberated it separates from the
blastocyst. KEven when separated entirely from its blastocyst its bothria often remain retracted.
They may be seen in some instances protruding from the anterior end of the scolex. What is thus
seen is of course the posterior edges of the bothria, since in retracting the head it is really inverted
and the last part of the bothria to disappear is the posterior border. Usually the bothria may be made
to appear by suitable manipulation, although I did not succeed in getting them to expand freely aiter
they had been thus unsheathed. The bothria are leaf-like and have the characteristic loculi of the
genus Rhinebothrium. The number of loculi onyeach bothrium was found in one favorable example to
be as represented in fig. 71; that is, 27 on each side with an odd one at each end, or 56 in all.  One
character possessed by these larvie, which would at first glance ally them with Feleneibothrium rather
than Rhinebothrium, is a terminal aperture into which the bothria may be retracted. This is a
character, however, which is possessed by cestodes generally during larval stages of the scolex.
Doubtless the larvee of the genera Rhinebothrivm and Iicheneibothrium will be found to be much alike.
(See above under Scolex polymorphus.) :

1t is not unusual to find two or fnore blastocysts each with a larva inclosed in the same cyst.
Attempts to demonstrate the vital connection between two blastocysts cach containing a larva by
means of gections have not been successful. A cyst containing two blastocysts each containing a well-
developed scolex was sectioned and the sections mounted serially.  The long tail-like portions appeared
upon the first study of the sections to be continuous with each other, which would have amounted to
a demonstration of budding. A careful reconstruction of the sections, however, showed that the two
blastocysts were independent of each other.

An interesting case in this connection, although demonstrating nothing, is shown in fig. 66,
sketched from a cyst which was stained and mounted in balsam. The cyst is small, 1.41 mm. in
length, shaped like a dumb-bell, completely invested with a connective tissue cyst, but with undoubted
continuity of the material of the blastocyst. Further dimensions of blastoeyst, in millimeters: Length,
of larger end 0.45, of smaller end 0.21, of connecting part 0.65; diameter, of larger end 0.30, of smaller
end 0.19, of connecting part 0.09, in the middle, cohstricted to 0.027 and 0.021 near the larger and
smaller ends, respectively.

1901.—July 9, numerous cysts on liver, stomach, intestine and mesentery. July 16 and 18,
numerous on viscera. In one of the fish the long tails of the blastocysts were felted together in a
mass on the mesentery. July 26, very numerous, in a cluster 20 mm. square and containing several
hundred cysts on the mesentery. One cyst in thig lot contained three blastocysts, each with a larva.
Aug. 2, numerous on ]iver,' stomach, and intestine, some in clusters. Aug. 3; numerous in cluster in
one of the fish, few on the liver in the other. Aug. 6 and 8, numerous, clustered. Aug. 9, numerous
in clustered cysts on serous coat of rectum. Aug. 12, 13, 16, 20, 21, 22, 23, numerous clusters of cysts
on viscera on each date. Aug. 27, clusters of c¢ysts on rectumn, in and on liver, cysts in stomach wall.
Aug. 29, numerous clusters of cysts on liver and other viscera.  Aug. 30, few, cysts on viscera.

Clusters of cysts containing blastocysts and larve on viscera.

1902.—July 14, 19, numerous. July 21, 22, several, also elongated cysts with blastocysts, but no
larvie [fig. 84]. July 26, 28, numerous.  July 29, 80, 31, several. Aug. 4, numerous, ,Aug. 7, 8, not
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Numerous.  Aug, 11, 12, 16, 18, numerous, Aug. 19, numerous, much waxy secretion associated with

the clusters. Aug. 20, 21, numerous clusters. Aug. 23, 26, small clusters of cysts.

See No. 2 under Siphostoma Suscum.

5. Rhynchobothrium tumidulum Linton. . .
1901.—July 26, from cysts associated with No. 4; larvic remaining attached to blastocysts;

contractile bulps long and slender with red pigment spot at anterior end of each, length 0.56 mm. ;
diameter 0.07 mum.; proboscides not seen extended. Aug. 27, from cysts on viscera. v
1902.—Aug. 16, 1, cyst on viscera.
6. Olobothriwm crenacolle Linton.
1901.—Aug, 30, encysted, few.
7. Tetrarhynchus bisuleatus Linton.
1901.—Aug. 20, 1 scolex from cyst. Hooks blunt; neck thicker than head.
1902.—July 21, 1, encysted in stomach wall.
TREMATODES.

8. Distomum vitellosum Linton.
1902.-—July 16, 3. July 28, 2, immature. Aug. 16, few.

Ang. 18, 5. Aug. 19, few. In some
the testes were lobed, best seen under moderate pressure; in others they were not lobed.

9 Distomum valde-inflatum Stossich. L . .
1901.—July 16, globular cysts encapsuled on viscera containing immature distome with double

circle of oral spines, about 24 in each circle; length of distOfne 1.96 mm. July 26, Aug. 2, 6, 23,
in globular cysts on eagh date, associated with No. 4. Dimensions of a distome collected on Aug. 2,
in millimeters: Length 2.38; diameter, at anterior end 0.28, at ventral sucker 0.53, near posterior
end 0.76, of anterior sucker 0.18, of ventral sucker 0.25, of pharynx 0.2; length Of'oral spines 0.048.
Aug. 30, few, in globular, pediceled cysts on viscera. It is to be noted that this species rests on
immature forms and is doubtless identical with some adult form—e. g., D. dentatum. In globular cysts
on viscera associated with No. 4, frequently with yellowish secretions.

1902.—July 14, few. July 16, numerous. July 19, 21, several. July 26, 29, 31, few on each date,

Aug. 16, numerous. Aug. 21, few. Aug. 23, 1. Aug. 26, few.

10. Distomumn aduncum sp. nov. [Figs. 195-197.] . .
Small and minutely spinose, ovate, greatest diameter near posterior end, whence it tapers to the

anterior end; posterior end broadly rounded. Oral sucker larger than ve'ntf'a,_l; pharynx a little longer
than wide, remote from the oral sucker; cesophagus long; intestinal rami sln}p'le, t!uck.-walleld, s.hort,
extending but a short distance beyond the ventral sucker, which is situated a little behind the middle
of the body. Testes two, lateral, a short distance behind the ventralsucker. The very muscular base
of the cirrus pouch lies on the right side of the ventral sucker. Four stqu‘t. hooks were seen at the
anterior end of this muscular organ [fig. 197h] which doubtless make a gr.applu'lg copulatory armature
at the base of the eirrus when everted. The cirrus was not seen everted; it appeared to arch from the
muscalar organ in front of the ventral sucker to terminate in the genital aperture. The genital aper-
ture is a very couspicuons organ in this species. It lies close beside the ventral sucker on the. rlght
side, and is specialized into a muscular sucker, slightly larger than the v.eutml sucker and.. of similar
appearance. Ovary subglobular, adjacent to anterior edge of. the left teatis arrxd to the genital sucker.
The vitelaria are lateral lobed masses lying immediately behind the testes. The folds of the uterus

are in the post-acetabular region, both behind and among the testes and vitellaria; ova nume}‘rous and
small, :

Dimensions in millimeters of a specimen in formalin: Length 0.7; greatest breadth 0.35; trans-
verse diameter of oral sucker 0.07; pharynx, length 0.04, breadth 0.03; ved'tra'l su?ker., length 0.048,
breadth 0.041; genital aperture, length 0.061, breadth 0.058; ova, some varlz?tlon in size, av?rage of
best-formed ones 0.020 by 0.010. The largest specinen mc.asured 0.87 mm. in length and 0.38 mum.
inbreadth, A specimen which was not observed until after it had been killed was arcuate, the ventral

surface being concave from side to side and from front to rear.
1901. —Aug. 27, 4.

1902.—Aug. 8, 11, 16, 1 on each date. ) ] .
A small specimen, apparent!y identical with the specimens above described, was found on Aug. 15,

1902, in the sand snipe (Calidris arenaria).
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11. Distomum (?) sp. [Fig. 215.]

1901.—Aug. 27, 1, pale red, thick, dorsal surface roughly nodular. In lateral view about five
papillee visible on thp side, back of middle. When the worm was placed on the slide it lay on its
side, in which position it was studied. While it was under the cover glass a white excretion was
forced from the posterior end in a slender thread, probably from the excretory vessel. Dimensions, in
millimeters, side view: Length 2.8; diameter, anterior 0.42, middle 0.70, posterior 0.42.

12. Distomum sp. .

A small fusiform distome. ‘Aug. 8, 1902; 1. Dimensions, life, in millimeters: Length 0.7; breadth,
at anterior end 0.09, at ventral sucker, near middle and maximum, 0.8, tapering to posterior end; oral
sucker, length 0.07, breadth 0.06; pharynx, length 0.06, breadth 0.05; ventral sucker, length 0.12,
breadth 0.16; ova 0.029 by 0.018.

This species resembles D. bothryophoron.

13. Distomum sp. [Figs. 167, 205.]

A small, oval, minutely spinose distome resembling D. pyriforme Linton, but with smaller, more
numerous and distinctly fusiform ova. Dimensions, life, in millimeters: Length 0.5; breadth 0.3;
diameter, of oral sucker 0.09, of pharyhx 0.04, of ventral sucker 0.06; ova 0.029 by 0.018.

In fig. 167 the specimen is compressed more than in fig. 205.

14. Gasterostomum gracilescens Rudolphi. [Figs. 238, 239.]

1902.—Aug. 8, several, small, oval, very minutely spinose, immature. Dimensions, in millimeters:
Length 0.6; diameter, middle and maximum 0.45; diameter of anterior sucker 0.21, of mouth 0.09.

See under Menidia, Tylosurus marinus, ete.

15. Monostomum vinal-edwardsii Linton. [Figs. 220-221.]

1901.—July 9, 1. July 16, 5. July 18, 5. Aug. 3, 1. Aug. 16, 8. Aug. 22, 6. Aug. 27, 8.
Aug. 30; 2. The excretory vessels of the neck seen in ventral view appeared to be enlarged into oval
sacs at their inner ends and terminated at the surface in minute tubes.

1902.—July 14, 11. July 16, 7. July 22, 5. July 26, 1. July 29, 4. July 30, few. Aug. 8,5 of
usual size, length 1.8 mm., breadth 1.14 mm.; 1 smaller, length 0.42 mm., breadth 0.25 mm. Aug.
11, 11. Aug. 16, 1. Aug. 18, 3. Aug. 20, 1. '

Hypsoblennius hentz, Blenny.

Number of fish

Date. examined. Food notes.

1901.
August 9......... ) Algw of various kinds, diatoms, and sand,

1902.
July8..ceeienann 1 (small) ..., Senw?ed broken shells, clusters of egg capsules of small

gastero

July80...coeoeen|-enn. dOeeriiiiiaiannnn Shell an sponge
RIVIT'S: ) SO PP L L Otoliths of small fish, scawced, sand.

No entozoa found.
Paralichthys dentatus, Summer Flounder.

Date. Number of fish

examined. - Food notes.

1902.
Augustl......... D Food not noted.

It is probable that some of the flounders recorded under P. albiguitus belong here, as they were
. not always examined critically. Both species of flounder are common at Beaufort, and, moreover,
are very much alike.
ACANTHUCEPIALA.
1. Echinorhynchus sagiltifer Linton.
Aug. 1; 1, immature, from mesentery.
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NEMATODES.

9. Tmmature nematodes (Ascaris).
Type with diverticula on both intes

3. Immature nematode ( Ascaris).
Type with elongated basal portion 0

tine and csophagus; 1.
f cesophagus and corrugated post-anal region; 1.

) CESTODES.
4. Rhynchobothrium sp.
] Probably encysted stage of K. longispine
with relatively long hooks; few.

Linton. Type from oval cysts on viscera, small larva

TREMATODES.

5. Distomum monticellii Linton.
One.

6. Distomum bothryophoron Olsson.
One. )

7. Distomum dentatum Linton.

One.
. PARASITIC COPEPODS.

8. Lernanthropus sp. .
t found on gills of Tylusurus marinus.

One, male, same species as tha
Paralichthys albiguttus, F lounder.

Food notes.

Number of fish
Date. examined.

| Fish and mud in alimentary canal.

Fragments of fish.
Fish.
Alimentary canal empty, except for mucus.
Fish, head of mullet. X
letely digested,

| Contents of alimentary tract comp.

whitish,

.| shrim
s intestines with whitish chyle.

August 8......... . .
Aug'ust 18... . _-| Stomachs empty,
August1b........| 1 ‘| Fish and shrimp.
August 16.......- . Sl_lrimp and fish.
August20.......- 3 .| Fish,
ﬁugust Qiennnns go.
ugust 26......-- 4 . 0. .
Augu% Weeaeennn shrimp and sea urchin.
1902.

July 7. ccveeenee- Shrimp.
July 8. Shrimp, mud, and sand.
July 14 Shrimp and other small crustacea.
July 15 .| shrimp. X ,
July 16 ‘| Food completely digested.
July 19 7’1 Small crustaces (‘(Juprella, cte.). No entozoa.
July 22 | Allmentary cana empty.

Do.. Do.
.}u}y 23.. Bg.
July 30.. . .
Juliv 311) e .| Annelids. .
August 11, .| Food completely digested.
August 14. Do.
ﬁugust 16. . gli’;‘i]ﬁp
A3§3§§ %g -} Fish, lamellibranchs, shrimp.
August 2000000 | Wish, shell of Urosalpynz.
August 21 .oneen- ghrimp and amphipods.

ACANTHOCEPHALA.
L. Echinorhynchus pristis Rudolphi.
1902.—July 15, 1, male
2. Echinorlynchus sagittifer Linton.
1901.—July 22, 1, mesentery-

3, Echinorkynchus sp.
1902,—Aug. 16, 3 from mesentery, 0

Aug. 8, 2. Aug. 13, 1, body cavity.

range color, immature.
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NEMATODES.

4. Immature nematodes ( Ascaris). [Figs. 26, 26a.]

The type is here recorded which is characterized in this paper as having an anterior diverticulum
of the intestine and a slender posterior diverticulum of the csophagus, of frequent occurrence in this
and other hosts, usually in the mesentery.

1901.—July 17, few. July 19, rather numerouns. July 22, few, some of which proved to be young
ascarids. Aug. 1, few. Aug. 8, not numerous. Aug. 13, 1. Aug. 15, few; cysts in this lot, which
occurred under the serous coat of the stomach appeared to be due to small nematodes. Aug. 20, 26,
and 28, few on each date.

1902.—July 22, numerous. Awng. 16, 19, few.

5. Immature nematodes. [Figs. 31-32.] .

These belong to the type which is characterized by having an elongated bulbous basal portion of
the wsophagus, with no diverticulum of the wsophagus, but with an anterior cewecal prolongation
of the intestine. The post-anal region is transversely corrugated. '

1901.—Aug. 13, 20, 21, few.

1902.—Aug. 11, 19, few.

6. Ileterakis sp. :

This appears to be identical with ‘“Ascaris (?) sp,”’ from Paralichilys dentatus (Bulletin of U. 8,
Fish Commission for 1899, p. 481, pl. viy, figs. 207, 208). Sec also under Leiostomus, Lophopsetia, and
Sciwenops, and introduction for remarks on IHeterakis.

1901.—July 17, 1, female, but not with mature ova; length 3.78 mm., length of wsophagus 0.74 mm.
July 19, 1, female, not in good condition, the cuticle for two-thirds the length being digested off; ova not
developing; length 6.5 mm., length of wsophagus 0.74 mm, Aug. 16, 1, female; length 5 mm., length of
wsophagus 0.7 mm. In this specimen the cesophagus was constricted in the middle, giving to it ‘an hour-
glass shape. The specimen was first supposed to be a male, there being two post-anal papillie present,
In alcohol it measures 4.3 mm. The reproductive aperture was noted 1.8 mm. from the posterior end.

1902.—July 22, 2, females.
7. Ichthyonema globiceps Rudolphi. [Fig. 21.T1 .

1902.—Aug. 14, 1, from lower lip. Color reddish, particularly at the posterior end, and due to the
perivisceral fluid. Intestine dark brown. The specimen is a female with an enormous number of
young, which could be seen as a continuously wriggling mass through the transparent walls of the
body and uterus. Dimensions, life, in millimeters: Length 25; diameter, at anterior end 0.10, at
nerve ring 0.21, at anterior end of uterus 0.25; distance from anterior end to nerve ring 0.21; from
anterior end to anterior end of uterus 0.3; diameter of wsophagus 0.05; diameter of young 0.01. The
voung are characterized by having half a dozen or less brown granular masses apparently in the

intestine.
CESTODES.

8. Seolex polymorphus Rudolphi. [Fig. 79.] v

1901.—July 19, numerous in cystic ducts of both hosts examined on this date. July 22, Aug. 8, 15,
numerous in cystic duct on each date. .

1902.—July 7, 8, 15, few. July 16, abundant. July 18, few, large and small.  Aug. 20, numerous.
9. Cestode.

1901.—July 17, a slender flask-shaped larva- from surface of viscera. Similar to No. 8 under
Leiostomus. ]

1902.—Aug. 18, cyst with larva, probably Dibothrivin; length 4.5 mm.; breadth 0.7 mm.

Agrees with No. 7 under Lophopseita maculata.

10. Rhynchobothrium sp. [Figs. 95,96.]

These are larval forms from small oval ¢ysts in stomach wall, most of them, if not all, belonging
to the type designated in these notes as small with relatively large hooks and relatively long contractile
bulbs. The hooks of this species agree closely with those figured in Larval Cestode Parasites of Fishes,
pl. Lxu, fig. 7 (Proceedings of the National Mugewmn, vol. x1x).

1901.—July 22, several. Aug. 6, 1. This may be a different species from the foregoing, the cdges
of the bothria being raised into a prominent border. Dimensions in millimeters: Cyst 2.8 by 1.4;
blastocyst 1.4 by 1; length of larva 1.1 [figs. 95, 96]. Aug. 26; samne ag those found on July 22.

1902,—July 22, few, on viscera.

-
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11. Otobothrium crenacolle Linton.
1901.-—Aug. 21, very numerous, cysts in stomach wall. .

12. Tetrarhynchus bisuleatus Linton. [Fig. 115.]
< 1901.—Aug. 21, cyst containing a mass of hooks only. They doubtless represent the remains of g

disintegrated scolex. They agree with this species. There are two bunches of hooks piled together
irregularly and inclosed in the same cyst. Dimensions in millimeters: C&'st 0.2 by 0.14; thickness of

wall 0.017; length of Jongest hooks 0.023. Aug. 26, scolex from stomach ¥all.
1902.—July 15, 2. July 18, 31, Aug. 19, 20, 21, few. '

13. Synbothrium. filicolle Linton. . . .
Usually in elongated blastocysts inclosed in thin cysts on viscera, especially on the liver.

1902. —July 22, 2. Aug. 16, few.
TREMATODES.

14. Distomum monticellii Linton. . .
1902.—July 15, 1, immature, but reproductive organs developed sufficiently to admit of determina-

tion.  Excretory vessels filled with orange-colored spherical concretions, as in No. 9 under Centropristes

striatus,
15. Distomum vitellosum Linton.
1902.—Aug. 18, 1.

16. Distomum pudens Linton. . . p
11902.—July 14, 1; length 1.42 mm.; ova 0.07 by 0.04 mm. Specimen in poor condition.

17, Distomum sp. ;
1902.—Aug. 8, 1; length 1 mm.; ova 0.04 by 0.02 mm., conical.

See No. 10 under Rachyeentron canadus. [Fig. 171.]

18. Distomum dentatum Linton. . - . .
1901.—Aug. 3, 1; agrees closely with this species, but oral spines missing. The cirrus was spinose

and lay for the most part behind the ventral sucker, and rather to the right instead of the left of that
organ. Dimensionsin millimeters: Length 2; diameter of oral sucker 0.21, of pharynx 0.15, of ventral
sucker 0.23; ova 0.065 and 0.037 in the two principal diameters. Aug. 6, 2, in poor condition; the
oral spines were missing; otherwise in agreement with this specie S Aug. 13.’ 1. Aug. 16, 12; 1
specimen without ova resembles the distome from the scup described in Bulletin of th(? U. S. Fish
Commission for 1899, page 296, pl. xxxIX, fig. 72. Aug. 20,‘numerous, 75 coun.ted. I‘_n thxs‘ l({t there
Was a great variety both of form and size. The larger specimens were yell.o WJSh-}vhlte, thickish and
nearly opaque; the smaller specimens more slender than th.e larger ones, blm?h-whlbe and t‘rar‘lslucent.
These two forms appear, however, to be specifically identical. The oral spines, characteristic of the
specics, are present in the thick opaque specimens, while they appear to be absent from th.e trar{s]ucent
worms.  The latter, indeed, seem to be in poor condition, fragile and degenerate. Cirrus in both
kinds armed with minuate spines; seen in dorsal view it passes d.orsal to the ventral sucl.ier hear the
right edge of the latter organ in one of the larger opaque individuals, more nearly median in one of
the translucent worms. 1In another larger specimen the cirrus lay to the right of the ventral sucker,

the spinoug portion being in front of the sucker. .
Forms resembling Distomum sp., Bulletin of the U. 8. Fish Commission for 1899, page 2986, figs.

72-74, occur in this lot. Dimensions of 4 specimens in millimeters:

1 2, 3 4
Length . 1.28 | 2,81 .01 4 gg
Diameter of oral sucker %2 ‘18 ‘16 %
Length of pharynx..... o7 14 16 2%
Breadth of pharynx....... *90 ‘o8 oy ‘30
Dinmeter of ventral sucker......ooveeeennenvenvnr ‘& %5 ol 112

Maximum breadth of body

Ova about same size in all, viz, 0.07 mm. and 0.04 mm, (n.w.ximum‘ ) in the two prin‘mpal diameters,
1901.—Aug. 21, numerous, spined and spineless forms as in for?g(’mg lot. The Spines were larger
In this lot than in former lots, and were imbricated on_the anterior part of thf’ body. There were
twenty-four spines in each of the circumoral circles. Length of spines on neck 0.02 mm., of longest oral

spiney 0.06 mm., of spines on cirrus 0.01 mm. Aug. 26, several.
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1902.—Aug. 28, 15. Aug. 30, few. In these lots both spined and spineless forms occurred. There
was also great diversity of form, long and short oval, pyriform, flask-shape, etc. July 15, few. July
30, 4. Aug. 11, 12. Aug. 14, 1. Aug. 16, 5. Aug. 19, 6. Aug. 20, 10. Small and mature speci-
mens together; sone slender and almost spineless.

19. Distomum valde-inflatum Stossich.

1901.—Aug. 21, 1, from cyst. This specimen appears to agree w1th forms which I have been
referring to this species. It agrees so well with D. dentatum, however, in the same host that there is
gsome reason to regard it as the immature form of that species. Dimensions, in millimeters, of specimen
liberated from its eyst: Length 0.62; diameter 0.5; diameter of oral sucker 0.11, of ventral sucker 0.10;
pharynx, length 0.05, breadth 0.06; length of oral spines 0.04.

1902.—July 16, several, encysted on the liver and associated with much pigment; spines on body
and around mouth, but still very small, the largest of the latter measuring only 0.014 mmn. in length,
in two rows and shaped like those of No. 18. Another encysted distome is evidently the same as
that which I have been recording under the name D. valde-inflatum. Dimensions, life, in millimeters,
compressed: Length 1.12; diameter, anterior 0.15, at ventral sucker 0.45, near posterior end, maximum,
0.6; diameter of oral sucker 0.12, of pharynx 0.18, of ventral sucker 0.24; length of oral spines 0.04.
20. Distomum sp.

1901.—Aug. 28, 1, a filiform specimen, afragment. Dimensions in millimeters: Length 4; diameter
(compresged) 0.16, uniform throughout; ova 0.024 and 0.017 in the two principal diameters, found
throughout the greater part of the length of the fragment.

1902.—Aug. 18, 1, a fragment; anterior end of a single specimen. Distance to posterior edge of
ventral sucker 1.5; diameter of oral sucker 0.25, of pharynx 0.16, of ventral sucker 0.36.
21. Gasterostomum gracilescens Rudolphi. [Fig. 237.] : ,

1902.—July 22, 2, oval, armed with minute spines. Dimensions, life, in millimeters: Length 1,27;
breadth 0.6; diameter of anterior sucker 0.2, of mouth 0.08; ova 0.02 by 0.011.

See under Menidia, Tylosurus marinus, ete.

Lophopsetta maculata, Sund-shoal Flounder.

Number of fish

Date. examined. Food notes.

1901, .
July22........... 100 i, The only food'material identified was fish scales,
August8......... S, Crabs.

1902. .
July16...caann... 2 (small) ..ooennnna.. Mainly small shrimps.
July23........... R Contents of alimentary canal completely digested.
August1......... S Fish.
August 11. P I DO ...| Shrimp.
August18........[ 1 (small) . - Do.
August 25 3 (small Do.

. ACANTHOCEPHALA.
1. Echinorhynchus pristis Rudolphi.
1902.—July 23, 1, male.
NEMATODES.

2. Ascaris sp. Immature.

1901.—July 22, from viscera. These belong to the type with a diverticulum from both cesophagus
and intestine. Rudiments of the jaws of an Ascaris were made out in a specimen from which the
embryonic cuticle was sloughing off. Aug. 8, numerous, from viscera. There were numerous clustered
cysts on the mesentery which appear to have been due to nematodes, although no worms were found
in them.

1902.—July 15, 1. Aug. 1 and 25, few.
8. Heterakis sp.

1902.—Aug. 1, 1, a female, and fragment; length 4.2 mm. This is similar to Ascaris (#) sp.
(Bulletin U. 8. Fish Commlssxon for 1899, page 481, pl. vu1, figs. 57-61, and probably Cucullanus sp.,
page 441, pl. xvu, figs. 207, 208.)

See 1ntroduct10n for remarks on Heterakw.
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CESTODES.

4. Scolex polymorphus Rudolphi.

1901.—July 22, numerous. . . . . :
1902.—July 15, very small. A few noted in small piece of intestine which was being examined

under the compound microscope. Aug. 1, few, good size; some from cystic duct.

5. Tetrarhynchus bisuleatus Linton.
1902.—July 15, 23, Aug. 1, 18, 25, from cysts in stomach wall.

6. Synbothrium Jilicolle Linton. , ; ;
1901.—July 22, from viscera; type with slender’spine-like hooks on proboscides; hooks with

minute notches on the end.

7. Cestode larva. . . i
1902.—Aug. 18, an elongated specimen; probably a Dibothrium. Agrees with No. 9 under Paral-

ichthys alliguttus.

8. Cysts. ‘ . y
1901.—July 22, numerous small cysts were found in the stomach-wall which, however, could not

be identified.
TREMATODES,

9. Distomum appendiculatum Linton (?).
i ( istome which wag accidentally crushed before the examina-

1902.—July 15, a small appendiculated hich led ti ducti
tion was complete. The posterior end was filled with ova which concealed the reproductive organs,
mple 1e poster. i ova 0.036 by 0.022,

Dimensions, in millimeters: Diameter of oral sucker 0.09, of ventral sucker 0.21
many of the ova considerably smaller at one end than the other.

10. Distomum dentatum Linton. N "
1901.—Aug. 8, 2, small specimens without spines and otherwise in poor condition, but a.pparent»ly

belonging to this species, . ; ; i i
1902.—July 23, 1, small oval, no spines around mouth, but in other par@culars agreeing with this
speciés; ventral sucker but little larger than oral. Also a few very small distomes, length 0..6 mm.,
were noted, which made their appearance when a comparatively large cyst was broken, liberating the
white granular contents. Aug. 11, several. '

11, Distomum sp.
Same as form shown in fig. 171.

1902, —Aug. 18, 1.
Etropus crossotus.
Number of fish Food riotes.
Date. / examined.
1902. ines lids seen in a small piece of the
25, 1(small) cooveeaiian, Numerous spines of annelids
August 25........ j 1 (small) . intestine.
CESTODES.
L. Secolex polymorplus Rudolphi.
One, small. . .
Symphurus plagiusa, Acedia, ‘‘Sole.”

Number of fish J Food notes,

Dute. examined.
1901, -univalve (Olivia), sctee of annelids, fragments of
August26........ 1(small) c..oouennnnn- S%:}?sgales, T
1902, ted.
July7............ 1 (small) .oooevnunnaen fl?g?xtgo: l;ge(; and other fragments of small crustacen;
Julyu.... .00 2 (small) .o.oannnes ol e white sand. c
July 17 1 (smally coeenainenns Sete of annelids, mud and sand.
J ul¥2l .......... do. [ il Annelids, much sand. 1libranchs, seta of annelids
Jul§22" B IO SR Small crustacea and lamellibranchs, s s
Jnly25.':..v....'.' PR o S, 1‘)1¢1toms. elids, sand, ete.
.}u{y EAIIITTTOPRN 57, 'doﬁ """ o !s’rl;:«?ltislgrfn%?]?bmnéh shell, minute crustacea.
A i-72222 § () 222277 Bt complotl gt 0 chioscn
Allé‘llll:t 13.22207000 6 (smadl) .o . Smullr}:}rl}smcea, gastropod shell. . 1
st 18, SR Fish, shrimp. .
Ay e e imonts of vegetable thssne, |
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ACANTHOCEPHALA.

1. IEchinorhynchus pristis Rudolphi.

1902.—Aug. 18, fragment of female.

. CESTODES.

2. Secolex polymorphus Rudolphi.

1902.—July 7, few. July 14, several, with two costee. July 21, 1, small. July 25, several, com-
paratively large, with two costie and red pigment, like young Acanthobothrium, but without hooks.
July 31, many. Aug. 18, several, elongated, with two costee and red pigment spots. Aug. 19, few,
small.

A larval cestode found on July 17, and looking like an immature Rhynchobothriwmn, is here
recorded.

3. Tetrarhynchus bisulcatus Linton.
1901.—Aug. 26; scolices from cysts in stomach wall.
1902.—July 25, few. Aug. 138, 6. Aug. 18, 6.

TREMATODES.

4. Distomwm sp. [Figs. 161-164, 212. See also fig. 209.]

Here are recorded several finds of small distomes which probably belong to the same species.
They agree in having the oral sucker equaling or slightly surpassing the ventral sucker in diameter.

(@) 1902.—July 7, 1. Dimensions, in millimeters: Length 0.96; breadth 0.51; oral sucker, length
0.09, breadth 0.10; ventral sucker, length 0.09, breadth 0.10. _July 21; 2. Dimensions, in millimeters:
Length 0.7; breadth 0.3; oral sucker 0.11, ventral sucker 0.10. Ova present; one of the specimens
with conspicuous branching vitellaria laterally placed. Aug. 18; 1. Dimensions, in millimeters:
Length 0.62; oral sucker 0.10, pharynx 0.04, ventral sucker 0.08. [Fig. 212.]

(b) Larger than ¢a). [Fig. 164.] 1902.—July 17, 1. Dimensions, in millimeters: Length 1.35;
breadth, anterior 0.18, at ventral sucker 0.51, maximum, a little way behind ventral sucker, 0.57;
diameter of oral sucker 0.16, of ventral sucker 0.15; ova 0.022 by 0.014. July 31; 2. Aug. 19; L

(e) [Figs. 161-163.] 1902.—July 14, 2. These small distomes were found with the aid of the
compound mieroscope in a small piece of the intestine which was under examination for the character
of the food. They were not seen until the morning of the 15th, after they had lain overnight in sea
water, to which a few drops of formalin had been added. Each was peculiar in being somewhat
diagonally truncate at the posterior end. This truncated condition caused such an unusual appearance
that they were first, when but slightly magnified, thought to be parts of the samne worm accidentally
cut in two. Body covered with minute, flat spines, 0.005 mm. in length arranged in transverse rows.
Dimensions, in millimeters, of one specimen: Length 0.79; maximum breadth near posterior end 0.35;
diameter of oral sucker 0.14, of ventral sucker 0.11; pharynx, length 0.06, breadth 0.045. Correspond-
ing dimengions of the other: Length 0.78; maximum breadth 0.53; diameter of oral sucker 0.15, of
ventral sucker 0.12; pharynx, length 0.07, breadth 0.045; ova 0.022 by 0.015.

The stained and mounted specimens show some details of structure which were not evident in the
living worms. The testes are two, lateral and posterior; ovary between the right testis and ventral
sucker; vitellaria lateral, ag far forward as the posterior edge of the ventral sucker in one, nearly to the
middle of the ventral sucker in the other. The cirrus appears to pass to the right side of the ventral
sucker to the genital aperture in front of that organ. It is relatively large and armed with spines.

No. 8 under Hexanematichthys may be an immature example of this distome. [Fig. 209.]
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EXPLANATION OF PLATES.

PLATE 1.

Tichinorhynchus sagittifer Linton. Adult. From cobia (Rachycentron canadus).

Fis. 1-4.—Male, mounted in balsam. Actual length 34 mm.; s, proboscis sheath; ¢ g, cement
glands; ¢ d, ejaculatory duct; b, bursa. :

Fi¢. 5.—Portion of one of the transverse groups of spines with which the anterior part of the body is

armed; X 210.
PLATE II.

Lochinorhynchus sagittifer Linton. Adult. From cobia (Rachycentron canadus).

Fic. 6.—Anterior end of female with proboscis, neck, and anterior end of body everted. Sketched
i from life; x 20.
F1¢. 7.—Proboscis of same. X 80.

Eehinorlynchus pristis Rudolphi. From spot ( Leiostomus xanthurus).
Sketched from life; X 50. Letters same as in Figs. 1 to 4,

Life; X 50. Letters as before.
X 315.

Fia. 8.—Anterior end of male.

1:‘1(;. 9.—Posterior end of same.
F16. 10.—View of proboscis at about middle of its length.

Fia. 11.—Hooks from circle near base of proboscis. X 315,
PLATE IIL

Echinorhynchus pristis Rﬁdolphi. From spot ( Leiostomus vanthurus) .

I:‘m. 12.—Hooks near base of proboscis. X 315.
Fie. 13.—S8pines from anterior end of body, a little posterior to those figured next. X 315,

F1a. 14.—Spines from anterior end of body just back of neck. X 315.
Fehinorhynchus sp.  From gray trout ( Cynoscion regalis).

Fie, 16.—Fragment of female, posterior end, lateral view. Life; X 50.

Fia. 16.—Dorsal view of same. Life; X 50.
Filaria galeata, sp. nov. From bonnet-head shark (Sphyrna tiburo).

Fia. 17.—Posterior end of male, lateral view; s p, spicule. Life; X 315.
PLATE IV.
Filaria galeata, sp. nov. From bonnet-head shark (Sphyrna tiburo).

I:‘I(:. 18.—Anterior end; n », nerve ring. X 315.
Fia. 19.—8ame, opposite side. X 315.
Fie. 20.—Posterior end of male from stomach of small dolphin (Coryphana equisetis), evidently
introduced with food. X 170.
Ichthyonema globiceps Rudolphi. "From lip of flounder (Paralichtlys albiguttus).

Fru. 21.—Anterior end. Actual diameter of head, 0.1 mm. w, Uterus with young.
Ascaris brevicapitata Linton, immature. From stomach of dusky shark ( Carcharhinus obscurys).

Fra. 22.—Anterior end.” Actual diameter of jaws, 0.156 mm.
Fre. 23.—Pogterior end of same. Actual distance from anal aperture to tip, 0.37 mm.

Heterakis sp. From drum (Sciznops occllatus).

Fia. 24.—Posterior end, ventral view. Life; X 210,



420 BULLETIN OF THE BUREAU OF FISHERIES.

PLATE V.
Heterakis sp.  From drum (Sciznops ocellatus).
Fic. 25. Anterior end. Life; X 315.

Immature nematodes (Ascaris).

Fig. 26.—Anterior end of specimen from  flounder (Paralichthys albiguitus), showing junction of
wesophagus and intestine. Life; X 540.

Fic. 26a.—Posterior end of same, lateral view. Life; x 315.

Fra. 27.—8pecimen from toad-fish (Opsanus tau). Life; X .315.

Fie. 28.—Another specimen from same host. Actual diameter at base of cesophagus, 0.4 mm. Probably
the young of Ascaris habena.

Fie. 29.—Anterior end of specimen from gar ( Tylosurus raphidoma). Life; X 50. Same type as that
shown in Figs. 27 and 28.

F1a. 30.—Posterior end of same. Life; X 210.

PLATE VI.

Immature nematodes (Ascaris).

6. 81.—Specimen from flounder (Paralichthys albiguttus). In this type the bulbous base of the
asophagus is elongated and without diverticulum.

Fia. 32.—Posterior end of another specimen of same type. Life; X 315.

Fig. 33.—Two specimens and three calcareous bodies in cyst from black sea bass ( Centropristis striatus).
Life; X 50.

Fi6. 34.—Cyst containing young nematodes from body cavity of blue-fish (Pomatomus sallatriz).
Actual length of cyst, 1.44 mm.

Fie. 35.—Small nematode from spot ( Leiostomus xanthurus); posterior end of male. X 525.

PLATE VII.

Minute nematodes from spot (Leistomus xanthurus).

Fia. 36.—Female, collected August 18, 1902. Actual length, 1 mnm.

F1a. 37.—Enlarged view of head of same.

F1¢. 38.—Male from same lot. Actual length, 1 mm.

Fig. 39.—Enlarged view of same.

Fia. 40.—Female, same host, collected July 8, 1902. Actual length, 1.2 mm.

Fic. 41.—Anterior end of same, lateral view. X 525.

F1a. 42.—Posterior end of male. X 300.

Fia. 43.—Male, different species from foregoing, lateral view of head. Actual length of specimen,
about 3 mm. '

Fi6. 44.—Copulatory spines of same. X 170. (See Fig. 51.)

Fic. 45.—Another species from same host, collected July 25, 1902; female. Actual length, 2 mmn.

PLATE VIIL
Minute nematodes.

Fi:. 46.—Female, enlarged view of head of specimen from Leiostomus vanthurus sketched in Fig. 45.
Actual diameter behind spines, 0.03 mm.

F1e. 47.—Outline of posterior end, lateral view of same. Diameter at anal aperture, 0.04 mm.

Fic. 48.—Outline of posterior end of male from Leiostomus zanthurus. The head of this specimen was
like that sketched in Fig. 46; from lot collected July 29, 1902. X 300.

F1a. 49.—Small nematode agreeing with specimen from spot, Fig. 46, but from silver jenny ( Bucinostomus
gula). Diameter at 2;, 0.1 mm.

Fia. 50.—Lateral view of posterior end of male from same lot. Diameter at anal aperture, 0.76 mm,

Fi¢. 51.—Outline of specimen from Leiostomus wanthurus shown in Figs. 43 and 44. X 46.
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52-—Copulatory spines from male from Leiostomus zanthurus collected August 4, 1902. Actual
length of spicules, chord of arc, 0.12 mm. In this lot were specimens with same type of head
shown in Figs. 40 and 41. The worm from which this sketch was made was larger than the

others, and the tail was elongated as in Fig. 47. v
53.—Anterior end of male from Leiostomus vanthurus collected July 17, 1902.  Actual length of

worm about 3 mm. Optical section, X 300.
54.—Posterior end of same. Optical section, X 300.
Sporozoa.
55.—Piece of intestine of pompano (Trachinotus carolinus) with cysts containing sporozoa. Life;

about natural size.
56.~~Sporozoa from drum (Sgiwnops ocellatus). Actual breadth, 0.01 mm. Life.

Paragitic copepod.
57.—Specimen from gills of mullet {Mugil cephalus), lateral view. Life; actual length, 6 mm.
¢ 1, Modified appendages which form a clasping organ to slip over a gill filament of the host.
58.—Sketch of specimen which had lain in water a few days.

PLATE IX.

Rhinebothrium sp., from toad-fish (Opsanus tau).

89.—Cluster of cysts from surface of liver. Life; enlarged about 2 diameters.
60.—Small cluster detached from No. 59 and flattened under cover glass. X 6. d, Small cyst
containing a distome (. valde-inflatum). The remaining cysts contain blastocysts, which in

turn contained larvze.
61.—A single cyst and blastocyst. The latter is seen to be much elongated, with an enlargement

at the distal end. Life; X 6.
62.—An enormously elongated blastocyst removed from its cyst, flattened, and showing a larva

through the transparent wall. Life; X 50.
63.—Cyst with contained blastocyst, slightly enlarged.
64.—Blastocyst removed from No. 63 and compressed. The posterior ends of two of the bothria
of the larva are seen protruding from the anterior end. .

65.—Larva (scolex) removed from blastocyst. i )
66.—Small dumb-bell-shaped blastocyst in its cyst; optical section of specimen mounted in

balsam; x 70.
PLATE X.

Rhinebothrium sp., from Opsanus tau.
67.—Cyst containing blastocyst. Life; X 20. &, Blood vessels distributed over wall of cyst; ex p,

excretory pore. . .
68.—Front view of head of embryo; partly diagrammatic. Life; X 50.

69.—Section, nearly longitudinal through cyst, blastocyst, and larva. X 110.

70.—Anterior end of blastocyst, showing orifice and pit into which the scolex is retracted. Sketched
X 110.

from another section of same series from which No. 69 was made.
71.—Diagrammatic sketch, showing plan of arrangement of loculi.

PLATE XI
Rhinebothrivn sp. from Opsanus tau.

72.—Transverse section of cyst with blastocyst and larva. X 110.
73.—Portion of walls of cyst and blastocyst. X 525, -

74.—Transverse section of wall of blastocyst. X 525. ' o
75.—Part of viscera of pipe-fish (Siphostoma Juscum) with cysts containing larve of Rhinebothrium

§p., same species as the one found in the toad-fish. Life; X 3. ¢ ¥, gall-bladder; i, intestine;

I, liver; s, stomach.
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Scolez. polymorphus Rudolphi.

Fia. 76.—From alimentary canal of toad-fish (Opsunus tav). Life; X 80. This suggests the genus
Calliobothrium.

Fra. 77.—Same, more highly magnified. X 315.

F1a. 78.—Specimen showing different states of contraction. «, View of entire specimen; ) and ¢, poste-
rior end of sgame. The numerals 1, 2, and 3 refer to identical parts in the several sketches.
Actual length of « about 0.38 mm.

F1a. 79.—One larger, many small specimens from flounder (Paralichthys albigutius) in place on intestine.
Life; X 72.

PLATE XIIL

Fra. 80.—Calliobothrium (?) sp. from the sharp-nosed shark (Scoliodon terriv-nove). Young scolex with
rudiments of hooks. Life; ¢ 135.

Fia. 81.—Blastocyst from body cavity of blue-fish (Pomatomus sallatriz). Anterior end, life. The
length of the entire specimen was 12 mm and its breadth 2 mm. 1. Anterior end, tip everted.
2. Same, retracted. 3. Anterior tip showing characteristic knobbed bristles.

Larval cestodes.

Fr1c. 82. Echeneibothrium sp. Immature scolex from sting ray (Dasyatis say). Life; actual length of
head about 0.5 mm; length of specimen 5 mm.

Fia. 83.—Specimen froin croaker (Micropogon undulatus). Life; actual length 5 mm.

Fia. 83a.—Another from same host, different date. Length 7 mm.

Fia. 84.—Cyst with blastocyst from body cavity of toad-fish (Opsanus tau). Actual length of cyst
1.85 mm.

Tewnda sp. from body cavity of rock-fish ( Jundulus majalis).
Fic. 85.—Scolex with rostellum retracted. Life; actual diameter through suckers 0.9 mm.
Fia. 86.—Hook of same. Actual length 0.22 mm.
Rhynclobothrium sp. encysted.
F1i. 87.—Cyst with blastocyst and larva from mesentery of croaker ( Micropogon undulatus). Life; X 50.
Fig. 88.—Same, larva everted, but still attached to the blastocyst. X 50.
PLATE XIII.
Rlynchobothrivm sp.

Fi1a. 89.—Same as No. 88, larva compressed and proboscides everted. X 80. This type was found
many times during the season and in several species of fish.

Fi. 90.—Portion of proboscis of same. X 315.

F16. 91.—Portion of proboscis near apex. Specimen collected from samne host (Micropogon undulatus),
but on different date. X 315.

Fiu. 92.—Proboscis of same as No. 91 toward base. X 315.

Fic. 93.—Cyst of probably same species from silver perch (Bairdiella chrysura), compressed and show-
ing blastocyst and contained larva. X 20.

Fig. 94.—Portion of proboscis of specimen from black sea bass (Centropristes strictus). X 540,

Fia., 95.—Cyst with blastocyst and larva from stomach wall of flounder (Paralichthys albiguttus).
Actaal length, 2.48 mm,

Fic. 96.—Larva removed from cyst, Fig. 95.  Actual length, 1.1 mm.,

Fia. 97.—Cyst with blastocyst and larva from silver perch (Buairdiella chrysura). X 20. Type with
neck and proboscides rather long and hooks short and close together.

T1a. 98, —Proboscides of specimen of Rhynchobothrium, probably same species as Fig. 97, from mesentery

of hog-fish ( Orthopristis chrysopterus). X 540,

F1a. 99.—Cyst with blastocyst and larva from big-eyed herring (Flops saurus). Actual length of
cyst, 5 mm.

Fia. 100.—Portion of proboscis of satne. X 540.
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PLATE XIV.

Fia. 101.—Rhynchobothrium tenuispine Linton, from cyst on viscera of croaker (Micropogon undulatus).

Sketch from life; x 80.
Otobothrium sp. from muscles of gar ( Tylosurus raphidoma).

Fra. 102.—Cyst containing blastocyst. Life; actual length, 8 mm.

Fia. 103.—Blastocyst removed from cyst
Fies. 104-107, —Larvee removed from blastocysts. Actual length at rest, 4 to 5 mm. The true relation

of the bothria to the notch at the base of the neck is shown in Fig. 107. :
Fr6. 108.—Posterior end of bothrium gshowing the two auxiliary acetabula.
Fia. 109.—One of the auxiliary acetabula greatly enlarged.

Otobothrium crenacolle Linton.
Fra. 110.—Cyst with two blastocysts. From hog-fish (Orthopristis chrysopterus). Actual diameter of

cyst, 2 mm.
- 111.—Cyst from stomach wall of cero (Scomberomorus regalis). Actual length of blastocyst, 1 mm.

Thick-walled, amber-colored cyst containing blastocyst with larva.

PLATE XV.

Fia

Otobothrium crenacolle Linton.

Y

F16. 112.—Cyst with blastocyst from submucous coat of stomach of gray trout (Cynoscion nebulosus).
Life; actual length 1.2 mm.
Fra. 118.—Larva from same. Life; X 135.
Fra. 114.—Portion of proboscis of same. Life; X 540.
F1a. 115.—Cyst formed around two masses of hooks, which are probably those of Tetrarhynchus bisul-
catus Linton, from flounder ( Paralichthys albiguttus). Actual length of cyst 0.2 mm,

Synbothrium sp., from surface of viscera of gray trout ( Cynoscion regalis).

Fra. 116.—Proboscis, near base. X 315.
Fig. 117.—8ame, near middle. X 315.
F1a. 118.—Same, near apex. X 315.
PLATE XVI.
Dibothrium tortum, sp. nov., from sand pike (Synrodus fetens).

Fra. 119.—Sketch from life enlarged. Most specimens are relatively more slender than the one
represented in the sketch. Anterior egg clusters nearly transverse, succeeding ones becoming

diagonal. )
Fia. 120.—Fragment from posterior end with egg clusters but liftle inclined to the axes of the body.
Fia. 121.—Anterior end of living specimen. Actual diameter at %, 0.45 mm.
- 122.—Anterior end of alcoholic specimen. Actual diameter at anterior end 0.36 mm.

Fia
F1a. 123.—8ketch of body with three sets of genitalia. Specimen mounted in balsam. Actual breadth

1.7 mm.
F1a. 124.—Sketch of two sets of genitalia. Life, with a few details added from stained specimens.
X 300,
PLATE XVIL

F1a. 125.—Three views of head of Anthobothrium pulvinatum Linton, from the sting ray (Dasyatis say).
Sketched from living specimen showing some of the characteristic contraction stages; X 4.
. 126.—TFree segment of Anthobothrium laciniatun: Linton, from the sharp-nosed shark ( Scoliodon

terrae-novee). X 60. s g, Shell gland. ) )
. 127.— Onchobothrium uncinatum Diesing, from the sting ray (Dasyatis say). Sketch from life.

Fia

Fia
Actual length 48 mm.
Fia. 128.— Acanthobothrium paulum Linton, from the butter-fly ray (Pleroplatea maclura). Free-hand
sketeh of single bothrium. Life.
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129.— Rhynchobothrium sp., from sharp-nosed shark (Scoliodon terrz-novee). Lateral view of head.
Life.

129a.—Front view of same. Life. .

130.—Same species, head and neck, alcoholic specimen. Actual diameter of bothrium 1.12 mm.
130a and 130c.—Different views of proboscis; larger hooks on medial side. Actual diameter of
proboseis, excluding hooks, 0.15 mm.

PLATE XVIIL

131.—Rhynchobothrium sp., from sting ray (Dasyatis say). One view of proboscis, sketched from
specimen in balsam. Actual diamter, excluding hooks, about 0.09 mm.

Rhynchobothrivm plicatum, sp. nov., from bonnet-head shark (Sphyrna tiburo).

132.—Head, neck, and anterior segments. Life; X 50.

133.—Outline of median and post-median segments. X 50.

134.—Median segment. Life; X 80.

135.—Segment toward posterior end. Life; X 50. This specimen was stained and mounted in
glycerin when a conspicuous rudiment of the uterus became visible along the median line
which was not seen in the living specimen and is not included in the sketch.

136.—Posterior segment. Life. Actual length about 3 mm.

187.—0Ova. X 210. No bristles were seen on these ova, although in another segment of the
same worm ova were seen with bristles as shown in the next figure.

138.—Ovum armed with bristles. X 540.

PLATE XIX.

Rhynchobothrium plicatwm, sp. nov., from bonnet-head shark (Sphyrna tiburo).
139.—Immatuare specimen. Life; actual length 4.8 mm. #, Patch of red pigment.
140.—Another with scolex partly retracted. Life; actual length 4.5 mm.

Otobotlrium insigne, sp. nov., from dusky shark ( Carcharhinus obscurus).

141.—Sketch of specimen mounted in balsam. Actual diameter of head 1.2 mm. &, Contractile
bulbs; s, proboscis sheath.

142.—Same, more enlarged.

143.—View of another specimen, also in balsam. Actual diameter of head 1.35 mm.

144 and 145.—Views of opposite sides of the same proboscis at about the same level. Actual
diameter, excluding hooks, 0.06 mm.

Rhynchobothrium hispidum Linton, from the sting ray ( Dasyatis say).

146.—Strobile. Life; X 50. », Red pigment.
PLATE XX.

Microcotyle sp., from gill of blue-fish (Pomatomus sallatriz):

147.—Sketch of damaged specimen. Life; actual length 1.85 mm.

148.—Cirrus of same, diagrammatic. X 525. '

149.—One of the small suckers from posterior end of another specimen.  Actual length 0.042 mm.
There were about 50 pairs of these suckers.

150.—Hooks from cirrus; actual length about 0.015 mm.

Duactylocotyle sp., from menhaden (Brevoortia tyrannus) .
1561.—Sketch of damaged specimen. X 66. «, Posterior lobe with hodk, more highly magnified.
Distomum appendiculatum Rudolphi.

1562.—Dorsal view. From hog-fish (Orthopristis chrysopterus). Life; actual length 1.26 mm,
153.—Same from sea robin (rionotus tribulus); ventral view. Actual length 1.12 mm.
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PLATE XXI.

Distomum monticellii Linton.
Fre. 154.—Specimen from cobia (Rachycentron canadus). Actual length 5 mm. Sketched from life,
but some details added from stained and mounted specimens. . i
Fia. 155.—Ovary and vitellaria of distome identified as this species, from the sand pike (Synodus
Jetens).  Actual length of distome 4.2 mm.
Distomum tornatum Rudolphi. From the whiting ( Menticirrhus americanus).

Fra. 156.—Sketch made from specimen in glycerin. Actual length 10 mm.
157.—Ova of distome from sea robin ( Prionotus scitulus). Actual length 0.03 mm.

PLATE XXIL

158.— Distomum monticellii Linton. Immature specimen from black sea bass ( Centropristes striatus).

Fia.

Fia.
Actual length 1.17 mm.
F1a. 159.— Distomum globiporum Rudolphi (?), from rock-fish (Fundulus majalis). Actual length

2.25 mm,
160.— Distomum appendiculatum Rudolphi, from menhaden (Brevoortia tyrannus). Specimen in

poor condition when found. Actual length 0.63 mm.
Fias. 161 and 162.—Distomes from sole (Symphurus plagiusa). 'These specimens were obliquely and
conspicuously truncate when first seen, becoming somewhat less so under pressure. Actual
length 0.78 and 0.79 mn., respectively; specimens in weak formalin when sketched.

F1a. 163.—Spines from anterior regions of same. Actual length of spine 0.005 mm.
. ]64.——1)r0bably same species, from same host, but collected on different date. E£ketch made from

Fia.

Fig
stained specimen mounted in balsam; actual length 1.05 mm.
F1a. 165.— Distomum gp., from puffer (Spheroides maculatus). Actual lengih 1,27 mm.
F1a. 166.—Immature distome in intestine of anchovy (Stolephorus brownit). Actual length 0.25 mn.
Fie. 167.— Distomum 8p., from toad-fish { Opsanus taw). Actual length 0.65 mm.; life. Like many

finds of distomes, in poor condition when seen; from same lot as figure 205. Dorsal view. Ova

in this species distinctly fusiform.
PLATE XXIIL

Distomes from silver perch (Buairdiella chrysura).

Fia. 168.—Ventral view. Life; actual length 0.8 mm.
Fra. 169.—Another specimen from same lot. Life; X 135.

¥ 1a. 170.—Another specimen from same lot. Life; X 80.
Figures 168, 169, and 170 were sketched from living specimens collected on the same day. See text for

notes, Incidentally these figures show some of the difficulties which are encountered in identi-

fying distomes.
Distomum sp., from cobia ( Rachycentron canadus).

Fia. 171.—TLateral view. Life; actual length 1 mm.
Fi. 172.—Ova of same.  Actual length 0.04 mm. v

 Distomum globiporum Rudolphi. From spot ( Leiostomus xanthurus).
- 173, —Immature specimen, dorsal view. Actual length 0.9 mm. (See Figs. 198, 199.)

Fig
From hog-fish ( Orthopristis chrysopterus).

Distomum bothryophoron Olsgson.

Fra. 174.—Ventral view. Life; actual length 1 mm.
Fra. 175.—Dorsal view of same. Life.
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PLATE XXIV.
Distomum vitellosum Linton.

F1a. 176.—From the drum (Sciznops ocellatus). Ventral view. X 80.

Fra. 177.—Lateral view of specimen from same host but collected on different date. Life. Whensub-
jected to pressure, the specimen assumed proportions like those in the following figure.

Fig. 178.—From silver perch (Bairdiella chrysura). Life; X 50. The characteristic lobes around the
ventral sucker are shown in Figs. 177 and 178.

Distomum sp., from pin-fish (Lagodon rhomboides).

Fra. 1/9.—Ventral view. Life; actual length 2 mm.

PLATE XXV.

Distomum corpulentum, sp. nov., from pin-fish ( Lagodon rhomboides).
Fia. 180.—Ventral view. Life; X 50.
Fia. 181.—Ventral view of specimen compressed. Life; X 50. In thisspecimen the ova were escaping
from the posterior edge, which appeared to be somewhat macerated.
TFra. 182.—Dorsal view of a larger specimen. Life; X 50. i d, Diverticula of intestine.

PLATE XXVI.

Distomum inconstans, sp. nov., from porgee ( Chaxtodipterus faber).

Fia. 183.—Four individuals showing some shapes assumed. Life; actual length 1 to 2 mm.
Fia. 184.—Another specimen from same lot, compressed, ventral view. X 50.

Fia. 185.—Dorsal view of another specimen, same lot. Life; X 80.

Fr¢. 186.—Ventral view of another specimen. Life; X 80.

¥1a. 187.—Spines from under gide of neck. X 540.

PLATE XXVII.

Distomum vibex Linton. From puffer (Spheroides maculatus).
F1a. 188.—Ventral view. Life; actual length 6 mm. i d, Diverticula of intestine.
Distomum imparispine, sp. nov., from cobia (Rachycentron cunadus).

Fia. 189.—Ventral view. Life; actual length 9 mm.

Fia. 190.—Ventral view of head. X 108.

Fic. 191.—Dorsal view of same. X 108.

Fia. 192.—Sagittate spines from under side of neck. X 315.
Fia. 193.—Spines on margin of neck. X 315.

Fia. 194.—Spines on body just back of ventral sucker. X 315.

Distomum aduncum, sp. nov., from toad-fish ( Opsanus tau).

F1a. 195.—Sketch of specimen lying in formalin. X 80.

Fie. 196.—Ventral view. Sketch from life, but a few details added from specimen stained and
mounted in balsam. Actual length 0.87 mm. « ¢, Ventral sucker; ¢ a, genital acetabulum.

Fia. 197.—Cirrus, cirrus-pouch, ete. Sketched from living specimen. X 815. &, Hooks, three in
number, on cirrus; v s, ventral sucker.

PLATE XXVIII

Distomum globiporum Rudolphi. From spot ( Leiostomus xanthurus).

Fia. 198.—Ventral view. Actual length 2.3 mm.
Fia. 199.—Spines from neck. X 540. (See Fig. 173.)

Digtomum pectinatum, sp. nov., from silver perch (Bairdiella chrysura).

F1a. 200.—Dorsal view. Life; X 80.
Frc. 201.—Ventral view of another specimen. Life; X 80.
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PLATE XXIX.

Distomum pectinatum. From silver perch (Bairdiella chrysura).

202.—Dorsal view of head. Life; X 815.
203.—Ventral view of head and part of neck. Life; X 315.

Distomum sp., from the pompano ( Trachinotus carolinus).

204.—Longitudinal section. Actual length 5.5 mm,
Distomum sp.
205.—From the toad-fish (Opsanus taw), same lot as 167 Ventral view. Ova peculiar in being

distinetly fusiform.
206.—Imperfect specimen from amber jack (Seriola lalandi). The specimen simulates a segmented

worm.  Actual length 5 mm,

207.—Longitudinal and nearly horizontal section of same.
208.—Immature specimen from rabbit-fish ( Chilomycterus schoepfi). Actual length 1.06 mm.

209.—Immature specimen from sea cat-fish ( Galeichthys milberti). Actual length 1.8 mm,

PLATE XXX.

Distomum sp.
210.—From butter-fly ray (Pteroplatec maclura). Specimen removed from capsule. Actual

length 1.35 mm.
211.—TImmature specimen from barracuda (Sphyrana borealis). Actual length 0.24 mm.

212.—Immature specimen from sole ( Symphurus plagiusa). Actual length 0.62 mm,
213.—Immature specimen from intestine of common dolphin (Coryphana hippurus). Ventral

view. Actual length 2.5 mm. .
214.—Immature specimen, apparently same species as shown in figure 213, Actual length 2.4 mm.
215.—Distomum (?) sp., from toad-fish (Opsanus taw). Lateral view. Actual length 2.8 mm,

¢x ¢, Material extruded from excretory vessel.
Monostomum sp., from hog-fish (Orthopristis chrysopterus).

216.—S8ketch of specimen not in good condition; peculiar in that the species bears a superficial
resemblance to Gasterostomum arcuatum. Actual length 2.25 mm.
PLATE XXXI.

Monostomum sp.

217.—From rock-fish (Fundulus majalis). Actual length 1.12 mm,, life.
218.——Fr0m'hog-ﬁsh ( Orthopristis chrysopterus).  Actual length 1.4 mm. (See Fig. 216.)
219.—Ova and yellow bodies from uterus of same. Actual length of ovam 0.025 mm. .
220.— Monostomum vinal-edwardsii Linton, immature, from toad-fish (Opsanus tau). Life; actual

length 1 mm. ex p, Excretory pore.
221.—Iixcretory pore of same. Life; X 525. ]
222.—Monostomum 8p., from hog-fish ( Orthopristis chrysopterus). Life; actual length 0.86 mm.
223.—From same host. Ventral view, life. Actual length 0.9 mm.
224.—Cirrus, genital acetabulum, etc., dorsal view. Life; X 815, i

225.—Ova. X 540.
226.—From pompano ( Trachinotus carolinus). Actual length 0.87 mm.

PLATE XXXII.

Monostomum., from pompano ( Trachinotus carolinus).
pecimens from same lot as 226. Life; actual length of larger 1.5 mm.

Fie. 229.—Ova. Actual breadth 0,017 mm.
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Gasterostomum gracilescens Rudolphi, from crevalle ( Caranx hippos).

BULLETIN OF THE BUREAU OF

FISHERIES.

(See Figs. 236-239.)

Fia. 230.—Ventral view, life; actual length 1.17 mm.

Fi1a. 231.—Spines from body. X 540.

Fi16. 232.—Pharynx, ete. X 315.

Gasterostomum baculuwm, sp. nov., from Spanish mackerel (Scomberomorus maculatus).

Fre. 233.—Dorsal view, life; actual length 2 mm.

Fia. 234.—Ventral view of another specimen, life.

Gasterostomum arcuatum Linton, from cero (Scomberomorus regalis).
Fia. 235.—Lateral view, life; actual length 4.2 mm.
PLATE XXXIII.
GQuasterostomum gracilescens Rudolphi.

Fra. 236.—From silverside (Menidic menidia), encysted. (See Figs. 230-232.) Cyst filled with
material that resembled small fat globules and an immature Gasterostomum. Actual length of
cyst 1.5 mm. 4, Rudiment of intestine. :

F16. 237.—From flounder ( Parclichthys albiguttus); dorsal view. Life; actual length 1.28 mm.

Fiq. 238.—From toad-fish (Opsanus tau). Immature specimen. Life; actual length 0.9 mm.

F16. 239.—Another specimen from same lot.

Glasterostomum gorgon, sp. nov., from amber jack (Seriola lalandi).

Fia. 240,—8ketch of specimen killed in formalin, tentacles extended. Actual length 1.65 mm., diam-
eter of neck 0.21 mm. .

Fia. 241.—Another specimen from same lot, with tentacles retracted, the most usual condition in the
preserved specimens. Sketch made from specimen in balsam, somewhat diagrammatic. Actual
length 0.6 mm.

Fig. 242.—Ova of same. Length of ovumn 0.022 mm.

PLATE XXXIV.
Aspidogaster ringens, sp. nov., from croaker (Micropogon undulatus).

F1c. 243.—Lateral view. Actual length about 2 mm. There iy great variation in this species with
different states of contraction; for example, the head may be retracted, or head and tail both .
retracted until the body proper is shorter than the ventral sucker. :

F1a. 244.—Dorsal view of a specimen the actual length of which was 1.5 mm., life.

Fra. 245.—Dorsal view of living specimen, compressed. X 50. .

Fia. 246.—Ventral view of alcoholic specimen. Actual length 1.8 mm.

Fra. 247.—Ventral view of head and neck of living specimen, ventral sucker omitted. X 50.

. F1a. 248.—Lateral view of posterior end of body of living specimen. X 50. The position of the testis
and ovary is variable. In some cases they lie near the middle of the length of the body.

Fia. 249.—Front view of head, alcoholic specimen.

EXPLANATION OF LETTERS ON PLATES. _

Bl e blastocyst. [/ diverticulum of cesophagus.

€ ottt i e cirrus, . 1 cesophagus.

722 cirrus pouch. 2 pharynx.

[ 2 cyst, £ prostate gland.

L R exeretory vessel. Bl e iiaveaaeierraan e e seminal receptacle.

2 genital aperture. BU e eereraeaeaceranaracananaaanan seminal vesicle.

B ettt aa e, intestine. 2 PPN testis,

7 PN diverticulum of intestine. | w .....oooiiiiiiiiiiiiillL, uterus.

Y lemniscus, Uitrerreannareernsneneesnrsnnnns vagina.

oo larva. 7 vas deferens.

2 mouth. Ve eeeieaiianr e vitelline gland.

O ecnncrsiasanenoencscancnanarnen ovary. P ot vitelline duct.
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