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PARASITES OF FISHES OF BEAUFORT, NORTH CAROLINA.

By EDWIN I,INTON, PH. n.,

Professor of Biology, Waskington and feffcrsoti 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 Bureau of Fieheries, Beaufort, N. C.,
in the months of .Tuly and August, H101 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 cl~ar up some anatomical obscurity.

This report should, perhaps, be understood as a contribution to economic rather
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 11[!:8 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, according 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. Par.ticularly 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 necessary 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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324 Bur~LETIN OF THE BUREAU OF FISHERIES.

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, he confessed that, so far as may be seen 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 fact that lllany diseased condi
tions and even epidemics result from the presence of parasites, and, further, that the
parasites are as a rule introduced, either as eggs or larvse, along with the food, it is
not difficult to sec 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 this connection is sufficient. Every 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 surely lead to others no [ess valuable.

In the summer of 1901 the material for study 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 11

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 1H01 was 842; in
1902 the number was 1,209. As a rule only the viscera and body cavity were
examined for entozoa, although occasionally search 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 .Iordan and Everrnnnn's
Fishes of North and Middle America.

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

ACANTHOCEPHALA.

The adult form of Ec1dnor·h,ynclvu8 8a,qittffcl' Linton is here recorded for the first
time. This name was assigned to certain immature forms which havebeen found on
the viscera of several of our food fishes. The adult was found at Beaufort in the
intestine of the oobia (Racl~yccntl'on canad1(8).

At Woods Hole, Mass., the most abundant species of Eckinol'hyncku8 is the one
which I have referred to the species B"'. aCU8, which infests a Iarge number of the
fishes of that region. It was not found at Beaufort, while E:pl'istis, not common at
Woods Hole, was found frequently and in some 14 different hosts.

NEMATODA.

One new nematode is recorded-.P~ilal'ia galeata sp. nov., from the bonnet-head
shark (Sphyl'l1C( tibw'o), .

The generic nameTIetera1ci8 is used instead of Oucullanue for certain small
worms which I have recorded under the latter name in my Parasites of the Fishes of
the W oods 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 arc referred
by different authors to the genera Uucullamue, Dacnitis, and Heterakis.

Immature nematodes, most, if not. 1L1l, belonging to the genus Ascarie, were
found in 33 of the 59 species of fishes examined. So far as these have been studied
the most frequently recurring type i.s charcterized hy having a diverticulum of the
bulbous base of the (esophagus which extends caudad and lies parallel to the intestine.
There is also a short diverticulum of the intestine which extends cephalad beside
the oesophugus (figs. 2H-29, 33). Another type has only the intestinal diverticulum.
In it the basal bulb of the oesophagus is elongated instead of being nearly globular
as in the others, while the postanal region is usually transversely corrugated
(figs. 31, 32).

CESTODA.

Three new cestodes are recorded: ]Jl:ootllriwn tortum; Otobotlcriusn. 'in81:gne,
RAyncl/,oootl~l'i;Uln pUcat'um. The first, from Synod-u8 fmten8, should perhaps be
referred to 11 new genus, between .i'Jfonoootll.l·vll1n and Dibotl/l'/:wlI (Botll,l'ioceplwlu8).
The second is from Oal'c!l.Ct1'kinU8 008Cltr'/tS, and the third from SpAY1'na tibwro. .

One of the most interesting finds recorded in this paper is the species of RMnc
bothriiom, near R ..flemilc Linton, found encysted on the viscera of the toad-fish
t Opsanni« tct'U). These cysts, occurring as they usuallydoin clusters (fig. 59), suggest
some habit of budding while in the blastocyst (plerocercus) stage.. Nothing of this
kind, however, was demonstrated. Since this species appears to be vcry common in
tho toad-fish of Beaufort, and toad-fish are abundant and easy to get, the form might
well repay a more extended study than is given it in this report. The same species
WILS found encysted in six hosts, including the toad-fish. .

. R1I.ync!l.obotlw·ium speciosum. Linton WILS found for the first time in the adult
stage. The final host was Oar07/,arldnw$ obscurus, Among the larval forms belonging'
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to the genus R11.ynclwbotltrinm., 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, with relatively long hooks, suggesting,
indeed, R. lonqispine Linton (figs. 87-H3).

Otobothrium. crenacolle Linton, recorded in my Woods Hole papers as adult only,
in Spl~yrna zygmna, was found encysted in 14 different Beaufort fishes. It is quite
evident that this form is encysted in the fishes of Woods Hole also. Rllynclwbotlll'itl1n
sp., from Iihombue triacanihu» (Parasites of Fishes of the Woods Hole Region, pp.
453-454, figs. 255-265) is really Otobothriuni erenacolle;

Identification of the Tetrarhynchidm 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 ~he inverted proboscis;

At least two species of the genus Synootliriwn are represented: S.filicolleLinton,
neck of scolex elongated, slender; hooks, at least those at the base of the proboscis,
slender arid spine-like. Synootll1'l:1l1n sp., scolex relatively stout; hooks of several
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 paper to
,Tetra1'hynckus erinaceus Beneden (Proceedings U. S. National Museum, vol. XIX,

1898, pp. 81f...812, pl. LXVII, figs. 1-8), which belongs in the genus Synbothrinrn.
The larval cestodes, doubtless representing several different genera, recorded in

Parasites of the Woods Hole Region under the name Scolex JJolyrnorphns, 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 cystic ducts of several. 'They are almost never absent
from the cystic duct of Oyno8cion regalis. In all eases 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 mos-e opaque than those from the
intestine. Some of the older larvre suggested the genera Oalliobothriusn, Acantlw
bothriuon, and Plioreiobothrium;

One interesting cyst may he 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 TetradlllJ1wklUs bisuloatu».

TREMATODA.

It has been thought best to retain the generic name Distomum. (sec Bulletin of
the U. S. Fish Commission for lSH9, 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 Leos, Liihe, Pratt, Stiles, and others. An
attempt indeed was made to refer some of the new forms to. genera into which the
old genus D£stCJrrIII7nhas been broken 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:

Aspidoga,'tcr j'i,ngens from loficropogon unduloius and Trachinotus carolinu.<.
Disunnum. aduncu/li from Opsmm,~ tau.
DistOirium corpulcniuin. from Lcujodon rlunnboulcs and Orthoprisu» chrysopterus.
Distomum. impariepime from Raclujceniron canudus.
Distomum. hlConstlws from (}luetodipterus faber.
Distomum peetirwtum from Bairdiclla clirusur« and Truchinotus carolinus.
Gaslerostom'mn baculum from Scotubcromorus muculatue.
Gcsierostonoun gorgon from Seriola lalandi. ,
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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 a case 'in point. In the find represented by that figure there was but one specimen,
and it W;tS necessary to cut it into sections hefore the anatomy could be made out.

The nppendiculnte distomes referred to the species D. montlce1Ui 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 JlfenUci1'
rlcu« aancricanus it is likely that more than one species is recorded under D. monticeliii.
The adult worms referred to this species agree fairly well with the one from RaclIY
centron. oanadu« (fig. 154). The most characteristic feature is the lobed vitelline
glands.

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

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

A Gasterostmil'um, found in 8 species of fishes, has been referred to tho species
G. grao£lesoens Rudolphi,

The abundance of representatives of this gcnus is especially interesting and sug
gestive in view of the relative abundance of the larval Oasteroetoniuan (BllceplwJ-u,s
Iuiimeassus Lacazc-Duthicrs) in the oyster.

In all cases the number of trematodes and of adult cestodes, nematodes and
acanthocephala given on any date represents all that were seen. This is not the case,
however, with llUtl1y of the encysted forms, In a few cases the number recorded
simply indicates the number of cjTsts collected by my assistant. As It matter ~f fact,
such forms as the encysted larvte of Otoootliriwn crenacolle and Tetmrltynch1/s 0/8u1
caiu« as a rule occur ill relatively large numbers.

The plan followed in this paper, of arranging·the parasites by number under the
several 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 been described in 'my former paper!;, 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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Part III, Acanthocephala. Report U. S.

Report U. S. Fish Commission for 1886.
Part iI, Cestodcs. Report U. S. Fish Com-

PAPERS REFERRED TO BY NUMBER IN THE FOLLOWING LIST OF ENTOZOA.
\

1. Notes on Entozoa of Marine Fishes of New England.
2. Notes on Entozoa of Marine Fishes of New England.

mission for 1887.
3. Notes on Entozoa of Marine Fishes of New England.

Fish Commission for 1888.
tI. Notes on Larval Cestode Parasites of Fishes. Proceedings U. S. National Museum. Vol. XIX. 1897.
5. Notes on Cestode Parasites of Fishes. Proceedings U. S. National Museum. Vol. xx. 18U7.
6. Notes on Trematode Parasites of Fishes. Proceedings U. S. National Museum. Vol. xx. 18U7.
7. Fish Parasites eollected at Woods Hole in 18U8. Bulletin U. S. Fish Commission for 1899. (1900.)
~. Parasites of Fishes of the Woods Hole Region. Bulletin U. S. Fish Commission for 18U9. (lU01.)

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 Jist of papers.]

NOTE.-Many of the references to liJ 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,

Acanihobotlirium paulum Linton. 2, pp. 816-819, pI. VIII, figs. 1-7. 7, p. 275. liJ, p. 411.
Anthobothrium laciniatum Linton. 2, pp. 754-759, pl. III, figs. 10-13; pI IV, figs. 1-3. 5, p. 439. liJ,

p.411.
Anthobothrium pulvinatum Linton. 2, pp. 759-765, pl. IV, figs. 4-U; pl. v, figs. 1-2.· 0, pp. 439-440,

pl. xxx, fig. 1. 7, p. 275. s, p. 411.
Anihocephalum gracile Linton. 2, pp. 794-796, pI. VII, figs. 1-2. 7, p. 275. s, p. 411.
Ascaris brevicapitata Linton. liJ, P- 425, pl. III, figs. 1U-22.
Ascaris liabena Linton. 7, pp. 282, 302-303, pl. XLIII, figs. 109-115. S, p. 468.
Ascaris increscens Molin. liJ, p. 452, pI. VIII, figs. 62-64, and pp. 487-488.
Ascaris inquies Linton. liJ, p. 452, pl. VI, figs. 46-50.
Asc((ris incurva Rudolphi. S, pp. 410, 446-448, 481, pl. IV, figs. 29-32.
Ascaris neglecta Leidy. liJ, p. 465, pI. v, figs. 33-36.
Crossobothrium angustum Linton (OrygmatolJOthrium angustum). 1, pp. 468-469, pI. III, figs. 1-3. 2,

pp. 796-799, pl. VII, fig. 3. 5, p. 443. 7, p. 272. s, pp. 426,427.
Distomum appendiculatum Rudolphi. "', p. 289, pl. XXXVI, figs. 25, 26. S, p. 415, etc., pl. XXVIII,

figs. 312-314; in eighteen hosts.
Distomum, areolatum Rudolphi. 7, pp. 27U, 293-294, pl. XXXIX, figs. 60-63. !!l, p. 415, etc.
Distomum bothryophoron Olsson. !!l, pp. 437, 439, pl. XXXII, figs. 355,356.
Distomum dentatum Linton. "', pp. 283, 294, pI. XXXIX, figs. 64-67. !!l, p. 483.
Distomum globiporum Rudolphi. !ii, p. 486, pI. XXXI, fig. :H7.
Distomum grandiporum Rudolphi. 6, pp. 520-521, pl. XLIV, fig. \J. S, p. 486.
Distomum hispidum Abilgaard, S, p. 478, pl. XXIX, figs. 321-323.
Distomum monticellii Linton. G, pp. 518-520, pl. XI,IV, figs. 2-8. S, pp. 451, 473,482.
Distomum nigrojlavum Rudolphi. 6, pp. 530-531, pl. XLVUl, figs. 8-11, and pI. XLIX, figs. 1, 2. "', p.

282. !!l, p. 466.
Distomum polyorchis Stossich. S, p. 460-461, pl. XXXIII, figs. 368-365.
Distomum puden» Linton. "', pp. 283, 290-2\Jl, pI. XXXVII, figs. 40-47.
Distomum pyriforme Linton. 7', pp. 279, 2U2-293, pl. XXXVIII, figs.:52-5U. !!l, p. 415, etc.
Distomum simplex Rudolphi, 6, pp. 525-526, pI. XLVIII, figs. 3-7. !!l, p. 415, etc., pl. XXX, figs.

331, 332.
Distomum tame Linton. 6, pp. 535-536, pl. LII, figs. 2-8. Iii, pp. 455, 468.
Distomum iornaiuni Rudolphi. 6, pp. 5.18-514, pl. XLII, figs. 6-12. foil, pp. 442, 444, 452, 455, 469, pl.

XXVIII, fig. 310.
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Distomum »alde-infkuum Stossich. 6, pp. 527-528, pl. XLVII, figs. 10-14 and pl. xi.vm, figs. 1, 2. !'ii,
pp. 444, 464.

Distomum vibex Linton. 7, pp. 281, 291-292, pl. XXXVlll, figs. 48-51. S, p. 464.
Distomum vitello.Bum Linton. 7, p. 290, pl. XXXVII, figs. 38, 39. S, p. 416, etc., pI. xxx, figs. 333-340;

in eighteen hosts.
Echinorhynchus prist-is Rudolphi. 3, pp. 530-532, pI. LVI, figs. 31-41, pl. LVII, figs. 42-53. S, p. 409,

etc., figs. 12-14.
Echinorhynchus proteus Westrumb. 1, pp. 496-497, pl. VI, figs. 3-5. 3, pp. 537-538, pl. I,X, figs. 85

88. S, p. 409.
Echinorhynchus sa.gittifer Linton. 1, pp. 493-496, pl. VI, figs. 1, 2. 3, pp. 535-536, pI. LIX, fig. 80.

S, p. 409, etc.
Gasterostomum arcuatum Linton. 7, pp. 297-298, pI. LXI, fib'S' 85'-90. !ii, pp. 427, 446. .
Gasterosiomnmi bacul-um sp, nov. S (Gasletostomwn sp.}, p. 447, pl. XXXIV, figs. 369-372.
Heterakis fooeolaio Rudolphi. S (Oucullanu.~ qlobosus, and sp.}, pp. 47ll, 488, pl. XVII, figs, 205, 206.
Heterakis sp, S (Ascari.~ (.~) sp.), p. 481, pl. VII, figs. 57-61, (Oucullanus sp.), p. 441, pl. XVII, figs.

207,208.' .
Ichthyonema globiceps Rudolphi. S, pp. 437, 446, 450, 457, pl. XVIII, figs, 209-2] 7.
Lecanicephalumpellatum Linton. 2, pp. 802-805, pI. IX, figs. 2-4. 7, p. 275. S, p. 433.
Lecanocephalus annulatus Molin. S, p. 455, pI. XIX, figs. 220-223.
!ffonostomum vinal-edwardsii Linton. S, p. 470, pl. XXXI\', figs. 378-376.
Onchobothrium uncinatum Diesing. ii, p. 446, pl. XXXIV, figs. 2-5. S, p. 433.
Otobothrium crenacolle Linton. 2, pp. 850-853, pl. 'XIII, figs. 9-15, pl. XIV, figs. 1-4. 7, p. 273. S, p.

428. -
Otobothrium dipsacum Linton. 4, pp. 806-807, pl. LXVI, figs. 1-5.
Parauenia medusia Linton, 2, pp. 8G2-866, pl. XV, figs. 5-9 .' 0, p. 440. 7, p. 275. S, p. 433.
Phoreiobothrium lasium Linton. 1, PP: 474-476, pl. IV, figs. 24-29. 2, pp.819-820. 0, p. 447. 7,

pp. 272-273. S, pp. 426, 427, 428.
Phoreiobothrium triloculatum Linton. S, p. 427, pI. XXVI, fig. 292.
Pliullobothriu». foliaium Linton. 2, pp. 787-794, pl. VI, figs. 5-10. ii, p. 441J. 7, p. 275. S, p. 433.
Rhinebothriumjlc.iile Linton. 2, pp. 768-771, pl. v, figs. 3-5. 7, p. 275. S, p. 433.
Rhynchobothl'ium bulbifer Linton. 1 (R. tenuicolie Rudolphi), pp. 486-488, 7 pl. V, figs. 17, 18. 2,

pp. 825-829, pI. x, figs. 8, 9, pI. XI, figs. 1, 2. '., p. 793. 0, p. 448. S, 412, etc.; noted in
seven hosts.

Rhynchobothrillm hispidusti Linton. 2, pp. 833-835, pl. IX, figa, ]2-17. 7, p: 275. S, p. 433.
Rhynchobothrium lonqispine Linton. 2, pp. 835-837, pl. XI, figs. 18-20.
Rhynchobothrl:um speeiosUiu Linton. 4, pp. 801-805, pl. LXIV, figs. 13. 14, pl. LXV, figs. 1-7. 7, p. 784.

S, p, '113, etc.; noted in eleven hosts.
Illumchobotlcrium tcn1liwine Linton. 2, pp. 837-838, pI. XII, figs. 1, 2. ii, pp. 448-440, pI. XXXIV, fig.

8. 8,426, 433.
Rhync1wbothriurn tumid1llum Linton. 2, pp. 829-832, pl. XI, figs. 3-11. S, p. 468.
Scolex polllmorphus Rndolphi. 1 (larval. Tdrabothrin), pp. 3-4, pI. VI, figs. 8, 9. 4 (larval Echcnei

bothria), pp. 789-792, pI. I, figs. 4-15. "-, noted under name of "larval ccstodes," as occur
ring in a number of hosts, pp. 270-284. S, p. 413, ete.; noted in twenty-eight hosts.

Spongiobothrium uariobile Linton, 1', pp. 462-464, pI. II, figs. 13-16. 2, PP: 778-780. ii, p. 442. 7,
p. 275. S, p. 433.

Synbothri1lm filicolle Linton. 2 (is'!lndeslllobothrium jilicolle) , pp. 81l1-8G2, pl. xv, figs. 2-4. ,I, p.
819, pl. LXVIII, fig. 10. 7, p. 275. S, pp. 413-414, etc.: noted in ten hosts.

Tctrarlcjnchu« bicolor Bartels. '., pp. 813-815, pl. LXVIII, figs. 1-6. 7, p, 271. S, p, 414, ete.: noted
in six hosts. .

Tetrarhynchus lJisuicatu8 Linton. 1 (Rhllnchobotltriurn bis1llcatwn), pp. 479-486, pl. IV, figs. 9-23. 2,
pp. 857-861, pl. XIV, figs. 10-12, pI. xv, Jig. 1. 4, pp. 810-811, pl. LXVI, figs. 11-]5. ii, p.
452. 7, p. 272. S, p. 414, etc.: noted in twelve hosts.

Teirarlumchus ellinace1ls Beneden, 4, pp. 811-812, pl. LXVII, figs. 1-8. S, pp. 451, 454, 460.
Tetrarhynchus robustus Linton. 2, pp. 855-857, pl.·XIV, figs. 7-9. !iii, p. 414, etc.; noted in five hosts.
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LIST. OF PARASITES AND THEIR HOSTS.

ACANTHOCEPHALA.

Parasite. Host. Page.

----
Butrdiella chrysura ............................ 387
Cynoseion regulls ......................•....... 384
Dasyatis say .................................... 346
Fundulus majltlis .............................. 3f,5
Lazodon rhomboldes........................... 380
Lefostomus xanthurus ......................... 392

Echinorhynchus pristis Rudolphi....................... Lophopsetta maeulata ......................... 414
Menticirrhus urnerlcanus ...................... 398
Micropogon undulatus ......................... 394
Monacunthus hispidus ......................... 401

I
Orthoprtstis chrvsopterus ...................... 377
Paralichthys albiguttus ........................ 411
Pomatomus aaltatrtx ........................... 368
Symphurus plagiu"11 ........................... 416

Echinorhynchus proteus Westrumb..................... Synodus Icetcns ................................ 353
Echinorhynchus saglltifer Linton (adult) ......... ; .... Rachycentron canadus......................... 371

Coryphrena hIPRurus........................... 372
Cynosclon rega is ............... '............... 384
Lagodon rhomboldes ........................... 381

Echinorhynchus sagittlfer Linton (young) ........ : ....
Mieropogon undulatus......................... 394
Orthoprlstis ehrysopterus ...........•.......... 877
Parl11!chthys 111 bigllttllS ........................ 411
Paraliehthys dentatus.......................... 410
Prlonotus trlbulus.............................. 404
Synodus Icetens ................................ 353

Echinorhynchus sp. (fragments) ........................ {CynO~CIOn regltll~ ............................. S84
Paraltehthys alblguttus ........................ 411

NEMATODA.

Immature nematodes (Ascaris), usually encysted on
viscera.
Type with a diverticulum from the base of the

resophngus and another from the anterior end of the
Intestlne'(figs.26-30).

Ascaris brevlcapttata Linton Oareharhfnus obscurus .

{

CarCharhlnus obscurus .
Ascaris habena Linton ~.................. Lelostomus xanthurus .

Opsanus tan .
Scoliodon terrre-novre .

Ascar!s Increscens Molin: Coryphrena hlppurus .
Asceris Incurva Rudolphi sertota tatandt .
Ascaris Inquies Linton.......................... Rachyeentron ennndus .
Ascaris negleeta Lcldy Chllomycterus schmpfi ......................••.

~~~~~l~~~ ::::::: :::::::::::::::::::::::::::::::::::::::: ~~!~~%~~:eg~;~~l;~::::::::::::: ::::::::::::::
Ascaris sp Jl;lIcropogon un Iulatus .
Fli 1 I t 0

j
c orYPh IDn.t equtsetts; .

ar a gu eata sp. n v Sphyrna tiburo .
Anguilla chrlsypa .

. . Galeichthvs mllbertl. ..
Heterakis Ioveolata Rudolph!. Leptocephalus conger .

Mlcropogon undulatus .

j
Lelostom ns xanthurus _..

, Lophopsetta maeulata .
Heterakis sp ··············1 Pllrallc.'hthYSalblguttus

Sciwnops ocellatus ..... ::::::::::::::::::::::::
lchthyonema globlceps ltudolpltl....................... Paralfuhtnys alblguttus .

Pomatomus saltatrlx .
Iehthyonema sp Coryphmnu htppurus .

. Balrdlel1a.chrysura .
Brevoortia tyrannus.. : .
Oentroprlstes strlatus•......••..............••••
Oynoseion nebulosus .
Cynosclon regalis .
Flllldultu/lllajalis .
Hyporhumphus robertl , .
Leiostomus xanthurus .
Lophopsetta maeulata .
Menidll1illcnldla .
Mentlcirrhus amerteunus .
Mleropogon undulatus .
Opsanus tau ..........•.........................
Orthoprlstls chrysopterus , .
Paraltehthys alblguttus .
Paraltehthys dcntatus .
Pomatomus saltatrlx ..
Prlonotus scltulus .
Prlonotus trtbulus ...•..........................
Scollodon terrte-novre .
Spherolde.s mnoulatus .
Stolephorus brownl!. .
Synodus footens .
'l'mehlnotus oarollnus .
Tylosurns raphtdoma .

--------------------.~_.~--..-

339
339
392
406
342
872
364
371
403
383
372
395
374
344
351
350
351
395
392
414
412
390
412
368
372
387
352
375
385
384
355
358
392
414
300
398
395
407
377
412
411
ses
40·1
404
342
402
353
3M
ali6
357
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Parasite. nost, Page.

1-----------------1------------------
Buirdiellu chrysura __ . _. u .

Curunx hippos. _ _ _uu_' .

Cnreharhlnus mllbert! " _ __ .
Centropristes strlatus _ .
Coryphn.nn hlppurus _ .

Itnmnture nemntodcs (AscariB), usually encysted on Lagodon rboniboldes.. - - ..
I viscera. 1',\mj!ellWys ilblgnttus. ---. -. -. - -. - -

I
Type with basal bulb of resophagu« elongate and 'am lC I IYS ( entutus u u"

without dlvertleulum, Ihtestine with divertieulnm at Pomntomus saltntrix ..
anterlor end, post-unul region transversely corrugated Seollodon terrte-novre - - .
(tlg' 31 3") Seomberolllon~s regu.lls u .

gs.. " '. . 'I'ylosurus martnus "

1 t t d (A . 'B) lcentropristes striatus - .mum ure nema 0 es Bcan _... Mleropogou undulatus
Type with clavate msophugus. Guleiehthys mllberti .. ::::::::::::::::::: :.:::::

Immature nematodes (minute) Pomatomua saltatrlx _ ..
Pteropluteu mnclura _ .

Leeunoeephulus annulatus Molin Dlplodus holbrookii. .
Nematode (Irugment) u................. Men.t!eirrhns amerlcanus u .

{
EUCmostoTUns gula .

Nematodes (small, probnbly two species)............... Lelostomus xanthurus u •••••••••

'I'ylosurus marums ..

CESTODA.

387
365
341
375
372
381
412
411
368
342
363
356
375
395
350
368
349
383
398
383
392
356

-------_._---------
. {DaSyatis say : ..•....

Aeanthobothrinm paulum Linton...................... Pt~rofla~earnaelura .
RaJa roVIS .

A th b tl' I ei I tum linton {Careharhinus obseurus .n 0 0 lrlum II In n, ~ ., u..................... Seol iodon terrte-novte ..
Authobothrlum pulvlnntum Linton ,................. Dasyatls sl\)' ; ..
Anthocephulnrn gracile Lintou _... Dasyntis say u ..

Cftlliobothrlulll sp....................................... 8eollodon terne-novre : .
Huirdlella chrysurn ..
Lagodon rhomboides ..
Lclostomus xanthurus ;.
Leptoeephalus conger _ .

Cestode cysts and Iurvre ,..................... Lophopsetta rnuculnta .
Pnrnltehthys alblguttus .
Pomutomus sal latrix ..
Raehyeentron canadus _ .
Scomboromoru!i regal is __ __ .

Crossobothrlum ungustum LInton _ Care]'lltlrhinns obscurus .
Sco iodon terrre-novre _ .
Angulllu chrlsypn : .
Oeritroprlstes strlatus _ _ .

Dibothrlum, lurvus : Hyporhmnphus roberti .
Lophopsettn muculata .
Purnlichthys alblguttus .

, Pomutomus saltatrlx .
Dibothrinm tortum sp. nov Synodus frntens ..
Ee)lCneibothrium sp..................................... Dnsyntts suy ..
Leenureephulum peltntum Linton Dusyatis say .
Onehobothrium uneluutum Diesing..................... Dusvntis say .

Balrdtelfu chrysnru .
Curchnrhluus obscurus .
Coryphrena hrppurus .
C)'UOSC!OIl nebulosns .
Cynosclon regnlls .

I
Galotchthys mllbertt .

Otobothrium erenueolle LInton, cneysted............... Lngodon rhornboides .

I
Mteropogon undulutus ..
Opsanua tau ..
Orthoprrstts chrysopterus .
Purnltchthvs al biguttus .
Pomatomus saltutrlx .
Seomberolllorus rcgulls ..

Otobothrlurn orcnneolle Linton (ndu!t)................. seollodou terrre-novm .
Otoboth rium dipsacum Linton. Centropristes striatns .
Otoboth rlum Insigne sp. nov............................ Carchnrhtnus obscurus .
Otoboth rnnn sp., encysted Tylosu~us raphidoma .
Parattenta mcdusta LlIltou.............................. Da.yatls sny ..
Phoreiobothrtum Iasnnn Linton :{Qnrcllllrhln;ls obsourus .

Seoltodon terrtc-novre .v.; , .. _ _ .
Phoretobothrium trilooulutum Linton ~Cl\rehUrlllnUSo,bSO\I.rU8 , .

8co1lodon terree-novro .
Phyllobothrium Ioltatum Linton........................ Curelmrhin~lsOb.CIl1'\l8 ..

Daayatts sa~ .
_~ ·_"·_."~.~·h_..,".......,.'.._.· ....·..... ·.·..---,.-..·_---,.._~__,~"···.._,-,..---..-.- "._- --'-- ~ I

348
349
346
339
343
346
347
342
387
381
393
351
415
412
369
371
863
339
3,13
:151
37[)
35x
415
412
8(\9
354
346
347
:147
388
310
872
386
38<1
seo
:l81
:-nJf)
40\1
377
413
3(\9
:lH3
3401
375
340
357
347
340
:l43
340
343
340
347
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List of parasites and their hosts-Continued.

CESTODA-Continued.

Parasite. Host. Page.

Rhlnebothrlum flexile Linton. _........ _.......... _.... {Das~atiS say.................................... 347
Seohodon temc-novre _......................... B421""='"0 regu.li ............................... 384
Dasyntis centrum .............................. 347

Rhinebothrium sp., encysted. Near R. flexile .......... Micropogon undulatns .. _........ _............. 395
Opsanus tau .................................... 407
Rachyeentron cunadus ........................ 371
Sipnostoma Iuseum ............................ B[)t)

Rhynchobothrlum hispldum Linton _.. _..... _.......... {~;~~~};:ti'fuiro~~::::::::::::::::::::::::::::::: 34B
B45

Rhynohobothrlum plicatum sp. nov ......... _. . _..... {SCOliOdoa terrre-novai .. _....................... 3·IB
Sphyrna tiburo................................. 345

Rhynchobothrium sp, pi g.l:U) .......................... Dasyutis say .................................... 348
Rhynehobothrium sp. figs. 129-130c) .................... Scoliodon terrte-novre .......................... 34B
Rhynehobothrium speclosum Linton (adult) ........... Cnrcharhinus obscurns......................... 340

{c,oryph.rona hiPnurus........................... 373
Rhynchobothrium speciosum Linton (encysted) .... __ . Cynosclon rega IS .............................. 384

Pomatomus saltatrix... __ __ . u ................. 369
Rhynchobothrium teniusplne Linton (adult) .......... _ Dnsyutis say .................................... 348
Rhynehobothrium teniuspinc Linton (encysted) ....... Mleropogon undulatus ................ _........ 395
Rhynehobothrinm tnmidulnm Linton (adult) ....... _., Dnsyatis SfLY. _.................................. 348
Rhynehobothrinm tumidnlum Linton (encysted) ...... Opsunus tau .................................... 409

Anguilla ehrisypa ...... ___ ..................... :151
Bairdielln ehrysnra ............................ 388
Centropristes strtatus.............. , ............ 375
Lagodon rhomboides........................... :.l81
Leiostomus xanthurus ......................... 393
Mlcropol(on undulatus ......................... 395

Rhynchobothrium sp. (encysted) .......................
Orthoprtates chrysopterus .......... _........ _.. 377
Paraliehthys alblguttus ....... _................ 412

Cysts usually small, oval, olten clustered in mesen- Paralichthys dentatus .......................... 411
tcry and on viscera. Prionotus scitulus.............................. 404

Larvro rather short, but with comparatively long con- Prionotus tribulus.............................. 405
traetlle bulbs and hooks, suggesting R. longispine (figs. Pteroplateu maelura .......................... _ 349
87-94). Rnehxeentron eanadus......................... 371

Syno us Icetens ....... _....... _......... _...... 354
'I'rachinotus earollnus........•................. 366

Bairdielln chrysura.........•.....•.....•....... 388
Rhynehohothrium sf.' Icneysted) ••••••••••••••.••..•... Centropristes striatus. __........ _........... _... 875

Cysts usualll, sma.l ,e Ilptlcal. or fusiform on vlseeru. Cvnoseion regulis .............................. 3X4
Larvee with ong necks and proboscides, oval or Eyrl- Orthopristes chrysoptcrus ............ _......... 377

form bulbs and minute hooks, suggesting some orm
like R. tenufsplne.

I Bnirdiella chrysnrn .•..•••.........•......... _. 3s8

I
Centropristes strlutus........................... 375
Cynoseion nebulosus ........................... 3X(;

Rhynehobothrium sr.. (encysted) ....................... Mcnticirrhns americnnus ............. _". _.... 393
Cysts usual lv smul , vnrlou« shnpes on vlseern. Mtcropogon undulatus ......................... 39,1
Larvre with long nocka and rroboseidm:, emufl, but Orthoprtstis chr~"HoptcruH.... _. _...... _........ 377

not minute hooks, suggesting orm like R. plieatum Pomutomus saltntrlx .......................... 3(i9
(ligs.97,98). . !"0", "",''0'.................................... 352
Rhynehobothrium sp. (encysted) ....................... Galek-hthys mi lboru ......................... ·.1 3ilO

Cysts on Vi!-WCfR. Seomberomorus muculutus................... _. 3(;2
Lnrvte with broad. emllrlIinllte bothriu, some ut least Seomberomorus regulis......................... 31i3

having elevated borders (hgs 99,100).
Rhynchobothrtutn sp. (larva)............................ Montlclrrnus nmerleanus ...................... 399

Anguilla chrisypa.............................. :Jill
Bnlrdiellu ehrysura ............................ a87
Centropristes strintns. .. u •••• _ .. u • • • • • • • • • • • • • 37/;
Ooryphamu equiset i« ........................... 37·1
Cynoscton nebulosus ....................... . . . . a35
Cyuoseiou regnlls ..................... '" ...... 3X4
lJiplodus holbrookii ................. __ ........ 38:J
EtrollUH crossotus................. - _............ 415

Scolex polymorphus Rudolphi. ......................... Fun ulus heteroelltus . ~ ...................... 301i
Galeichthys mllberti. .......................... 350
Hyporhumphus roherti. ........................ 353
Lagodon Thorn boides ....... ___ ............... _. 381
Lelostomus xan th urus .. , ...................... 39:J
Leptooephutus conger .................... u .• u. 351
LOPho~sctta mnculuta ..................... _.... 416
Memd a menlrhu ............................... 360
Menttctrrnus umericauus ........ _.............. 398
Micropogon undulutus ......................... 395

--~---



'l'etrurhynehus bisulea.tns Llnton (encysted}. ..
Usunlly in submucosn of ulimcntnry ennui. espeulully.

in the stomnch.
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Dist of parasite» and their h08ts-Continued.

CESTODA-Continued.

Parasite.

Monncanthus nispidus ..
Opsanus tim ..
Orthopristls chrysopterus _ .
Paralichthys alblguttus , .
Prlonotus tribulus ..
Pomutomus saltatrtx ..
Pteroplntea maclura ..

Scolex polyrnorphus Rudolphi.......................... Rnchyeentron canndus .
Seirenops ocellutus .
Sco!iodon terne-novre _ .
Siphostorna Iuscum ..
Stolephorus browuli. ..
Syruphurus plagiusa .
Synodus fcetens .
'I'rnehinotus earollnus .

. I 'lI;~ls·Oy~utrl·S.uSSnmyl.,r.l.I.1U..S••••••••.••••.••••.•••.•..••..•.•••••.••.••••••••••.•••••••••Spongiobot irium varlnblle Linton.... ........ ..... ..... "" "
Syubothrium filieollc Linton............................ Carchurhinus mitberti ..

Carcharhlnus obscurus .
Lophopsetta mncnlnta ..
Micropogon undulntus : .
Paralfchthys albiguttus .

Synbothrlum tilieollc LInton (encysted) Pomutomus snltatrix ..
Ptoropluten mnclurn .
Scol iodon terrre-novre .
Scombcromorus mnculutns .
Seom beromorus regnlis _ .

{

CynOSCion regnlis ..
Synbothrium sp Guleichtbys mllbertl ; ..

TYpe with strong, rceurverl hooks. Ort hoprtstts chrYsop~erus ..
. Pomatomus saltatrix ..

Tmniu sp, (encysled).................................... Fundulus maja.lis - ..
Tctrarhynchus bk-olor Bnrtels ..............•.. ... . ..... Oorvphrenn hippurus .....•.....................

{

CnrCha rh lt lUSmilbcrt!. .
'l'etrarhynchus bisulentus Linton (adult) Cnrcharhrnus obscurus .

Seoliodon terrre-novre .
Butrdlellu ehrysura ..
Carunx hippos ..
Cynosclon riebulosus _ ..
Cynosclon regalis ..

t~F~,~g~:;~~~~?A~~'ii,j:::::::::::::: ::.::::::::
Lophopsetta mnculutn ..
1. en trct rrh us amertcnnus .
Mlcrnpogon undulutus .
Opsunus tau.' __ .
Orthopristts cbrysopterus .
Pnralichthys albtguttus .
Pomatcmus sultutrix .
Prionotus seltulus .
Prlonotus trtbulus .
Rnehycentron canudus .
scomberomorus regnlis __ ..
Soomberomorus maeulntus .
Silane vomer .
Srphostorna Iuscum ..
Spheroldes mueulntus ..
svmnnurus plngiusn .

'I'etrurhynchusrobustua Linton _..... Carchurhlnus obseurus .

333
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401
407
377
412
405
369
349
371
390
342
359
353
416
354
3nn
356
347
341
3<11
415
39n
413
3n9
349
344
362
3n3
385
3f>O
377
3Gll
3f,5 .
378
371
340
344
388
3f)f)
3sn
385
381
3!l3
,115
3\19
anfl
409
a77
41,\
3(19
'104
·105
371
3n3
B(i2
3nn
3M)
·102
4W
a·lI

'-----------------------'-----------------------------1

TREMATODA.

-------------------,--------------- I
Asnld t r i in 0 {MiCrOrOgOU nndnlntns I

SpI ognsc rngc sHp.n v · ···· Trnentnotus cnrottnus 1
Cerenrlm MonllClll~llJn" hlSpld.11.' : 1
Daetylocotyle sp Brevoortu,. tyramms .
Dichdophora sp Orthopnstis chrvsopterus ,
Drstomum aduucum sp_nov _ __ _........ Opsanus tau : i

Brevoortin tyrnnnts .
Carunx hippos .
Coryphrenu cquisctis .
L!If1odon rhomboldes .

Distomum appendtculntum RudolphL.................. Lciostomus xnuthurus .
Lophopsetta maculnta .
Orthoprlstis chrysoptorus .
Prlonotus seitulus ..
Prionotus tri bulus _ "I

397
an7
4UI
B;)2
38U
·lUll
85'2
:J6f,
:>74
382
3113
115
378
4U1
4US



Parasite.

DIstomum vibex Linton '"

Distomum montieellil Linton .
Mnuyof these distomes being immature the specific

ideutttlcntton, in such cases, is uncertain.
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List of parasites asul their lwsf8-Continned.

TREMA'l'ODA-Continued.

i --l
I .. - ~~st: _ _ ________~~~e~I
,{BUlrdJella chrysum...... 389

I) ' tIt R d 1 I I Mtcropogou undulatus 396
Is omum areo a urn u 0 p I Orthopristis ehrysopterus 379

Scieenopsoeellatus. . . . . . . . . . . . . . . . . .. . . . .. . . . .. . 391
. {MICrOpOll"on undulatus 397

Distomum bothryophoron Olsson ,.. Ortho.prlstls chrysopterus 378
Paralichthys dentatus.......................... 411

I ll' t 'I ntu . {LagOdOn rhomboides........................... 382
s omum eorpu entum sp, nov..................... .... Orthoprlstis chrysoptt'rus....................... 378

Coryphrena equisetls 374
Lophopsettalllnculntll........... 415
Mlcro'p0gon UlIC1\llatus ,................ 396

Distomum dentntum Lintou "'1 Puralfchthys ulblguttus 413
Paralichthys dentntus..... 411, IPomatomus snltatrix........................... 369
Raehyeeutron ellllndus................... 312

. Fundulus 1lI1ljalis 356
Distomum globlporum Rudolph! Leiosto~usxanthurus '" 393

. Orthoprlstls chrysoptcrus 378
Dlstomum grandiporum ltudolphi.................. Lcptoe~phnluHcon?er.......................... 351
Distomum hispldum Abilgaard ~ {M.c~ltlClrrhus,\mCnCUnUH 400

Seriolu hllandl................................. 364
Distomum imparlspine sp. nov .. : Raehyeentron eunadus '.... 371
Distomum ineonstans sp, lIoy •. .. Cb!ct<!dipterus faber.................... 400

Batrdlella ehrysuru 388
Centropristes strlntus........................... 376
Coryphtena equisetis " 374
Coryphamu hlppurus 373
Cynoscion nebulosus 38li
Lagodon rhomboldes........................... 381
Leiostomns xanthurus 398
Menidia menidia :.......... 360
Mentlclrrhus umerioanus :.. 399
Mieropogon ulldulatus......................... 396
Parallchthys albiguttus 413
Parullchthys dentatus.......................... 411
Pomatomus "'Iltatrix........................... 369
Prionotus trlbulus.............................. 405
Rachycentron eanadus......................... 371
Seomberomorus regaIls......................... 3liB
Berlolu Inlalld!................................. 3li4
Synodus Icetens 354
'I'rachtnotus cnrollnus.............. 3li6

Distomum ntgroflavum Rudolph!. Co!'yp.hrena equlsetls........................ 374
Dl tomu p etinatu n {BalrdIella ehrysura 389

s m C ill, sp. ov _..~""""""""""""""1 'I'ruchrnotus carolinus _ __ __ . HOG
Distomum polyorchis Stossieh 1Cynosclon regalls.. ••...... 385
Di tomu udens Unto {l'aTl1liehthYS albiguttus ""'" 413

s m p n Raehyeentron cnundus....... 372

{

B re VOOr ti a tyrannus _ _........ ~:m2
Distomum pyrlformc Lin ton Lagodon rho~boides '" 382

Mcnldla memdh"................... 36U
Distomum simplex Rudolph!.. Mieropogon undulutus <197

Caranx hippos............................... 3(j5
Ccntropristes striatus ,.................. 37li
Coryphuma equlsetls........................... 874
Coryphrena hlp8urus....................... ." :{73

Distomum tenue Linton.............. ~v~~~ig:~:h~~~~~~~a~,i~::::::::::::::::::::::: ~~g
Microp0fs0u undulntus 3Uli

~!~~~r~,;;~~~ ~~fla~~ri~~~.: :::::::: ::::::::::::: ~4~
seiamops ocollutus 391

j
c oryphffi lla equisetis 874
Coryphrena hlppurus. . .. . . . . . . . . .. . . . . . . . . . . . . . 372

Distomum tornatum Rudolphi...................... Meutielrrhus amerlcanus 398

I
Hynodus footens 355

. 'I'ylosurus marlnus ;....................... 3,oli
Cynoselon nebulosus........................... 386

I

,Lelostomus xanthurus 393
Menti.cirrhus nmerlennus . 400
Mieropogon undulatus 396
Monacanthus hispldus 401

Distomum valde-Inflatum Stossieh.................... Opsanus tau.................................... 409
Orthopristls ebrysopterus •. . . . . . . . . . . . . . . . . . . . . 379
Parnltehthys alblguttns 414
Rachycentron eanadus......................... 372
Slphostoma fuseum......................... .... 3f,9
Trachinotus carolinus ,........ 366
Spheroides maculatus............ 402
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Lis; oj parasites and their h08tR-Continue~.

'fREMA'l'ODA-Continued.

:100
:197
410
410
410
414
404
:149
364
361
353
416
360
3ni)
3(\3
:l02
364
305
:160
410
414
370
402
35:1
357
379
361
385
370
410
37\1
356
360
379
307
:179

_______I I_1_os-,t_. ._"_J Page.

BairdieHa chrysura .. .. .. . .. . . . . . . . . . . . . . .. .. . . 388
Cynosclon regalis.......... .. . . .. .. . . .. .. . . .. .. . 385
Dasyatls ccntrura................ 348
Lagodon rhomboides................ 382
Lelostomus xnnthurus 393
Lsptocephnlus eonger. . .. .. . .. . .. . . . .. .. . .. . 351
Mentlcirrhus umericanus 399
Mlcropogon ulldulatus......................... 397 .

Distomum vitellosum Llntoll......... Monaounthus hispldus 401
Opsanus talL..................... 409
Orthoprlstis chrysopterus ,. _.... 378
l'aralichthys alblguttus 413
Pomntomus saltatrlx....... 369
Prlonotus scitulus ;..... 404
Prlonotus tribulus........... 405
Scimnops ocellatus 390
'I'rachluotus carollnus....... . 360
'I'ylosurus marlnus .... _...... : ~.................... 357
Bairdlella ehrysuru (figs. 168, 169) 389
ChUomycterus sehrepfl (fig. 208)., " 403
Corypheena eSQ1lisetlS}(fl' 2) { 374
Coryphtena hlppurus gs, 13, 214 : 373
Oynoscion regalls }l' 'di ' USN M I{ 385S.iphostomu Iuscum r~eec ngs . ,. . " 359
Spherotdes maoulatus xx, p; 537 , 402
Galelchthys mUbert! (fig. 209) 350
Lagodon rhomboldes (fig. 179) 382
Leiostomns xanthnrus (figs. 173, 198', 199)...... 393
Lophopsetta maculata } { 41f,
ParaJichthys alblguttus (figs. 171, 172)......... 413
Rachycentron eanadus :l7~
Menldia menldia (Bul. U. S. F. C. for 1899, p.

444; tigs. 357, 358) ..
Mlcropogon undulatus ..
Opsauus tau ..
Opsnuus tau (fig. 215) ..
Opsanus tau (tigs.167, 205) .
l'arallehthys albtguttus .
Prionotus scitulus " ..
Pteroplatea maclura ..
Serlola Inland! .
Sphyrmna borealls .
Stolephorus brownll .

~~:t~\'St~~U~ld:f~it~:~t8: :::::::: :::::::::::::::::
Gasterostorrmrn nreuatum Linton {9llra n x hippos ; ..

Seomberornorus regulls .
Gnstcrostomum baculum sp. nov........................ Scomberomorus maeulatus ..
Gasterostomum gorgon sp. IlOV "Serlola Iulandt ..

j
e ltra llX hippos .
Menldla menldla .
Opsanus tall ..

Gnsterostomum grnctlesccns 1tudolph!.................. ~~'~:tlt;}~;~~~:I~!frY;"~I~~::::::::::::::::::::::::
Spheroides maculutus .
Stolephorus brownl!. ..

,Tylosllrlls mnrlnus , ..
Gasterostoffillttl sp · · ·......... Orthoprlstls ehrysopterus __ .
Onstcrostomutll sp............ 8criola lalandi ..
~I' r cotvl {Cynosdon regnlis .
• IC o· y C sP· , .. · .. · .. ·.... Pomntomus saltatrlx
Monostomum vlnul-edwurdsli I l,ltOI1·. {OpsnllllS tau :::::::::::::::::::::::::::
"., • 0' .. Orthoprlstts chrysopterus .

, jFundUI1IS majalts .
Monostomum sP __ Menldla menldia .

List of unidentified specimens oomprlslng' mono- Orthoprlstis chrysopterus ..
stnmes usnnlly represented by but one or by 1I very 'I'raehtnotus carollnus ..
few examples and the)' oftcn in n poor state of preser- Orthoprfstls chrysopterus .
vntlon,

,---------------------"----------------------,--,

PRO'fOZOA.

Gregnrillcs........................... Slphostomn fuseum 359

{

ArCItOSarg UB prohntoeephalus................. 382
MyxobohtH (Henneguya) Hp Sclmnops ocellntus __ __ .:190

f 'I'ruehlnotua enrollllIlH......................... 360

'I'he 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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LiBt of parosite« and their ho,qts-Continued.

COPEPODA PARASITlCA,

398
:16l
383
380
352
:189
374
403
:164
3f>8
357
3GO
36J
380
374
362
389
411
370
401;
357
341

1 I_'Il_r_ll_s_it_e_,__-_--_--_-_--__-~---1 . _H_o_st_' 1 Pnge.

Speeies of AnohoreD {MICrOPOgonundulntus .

Arg:,I:ISSP... : ...... ~. ::::: :::::: ::::: ::::: :::::::::::::: ~i~~~~I~~Pl,'~I\~'~;okii::::::::::::::::::::::::::::
Bomoloehus sr.... Orthopristis ebrysopterus ""'" .

::~~:~~e~i~~l;~;~';::::::::::::::::::::::::::::::::::::::: {~fm:~1~~~z;~~~:::::::::::::::::::::::::::::
Chondmellnthus sp " Clrilomycterus sehreptl .

{
Ser i01tt lnlnndi .' .

Copepod pllfllsites....... 'I'ylosurus eurlbbreus '"''''''''

Species of ;~rgllSiJUS ,. {~~~h~~~~~~;;'(i~~~~::::::::::::::: ::::::::::::::
Orthoprlstis chrysopterus .

Species of I ernaionema {COryphllJlltt equisetts " '""' Uponeus maeulatus .

j
Bnird iell ll chrysura .

. Paraltchthys dentatus .
Speck", of Lernanthropus ~~~;;~~g~'~~jb.ii~;~i.~:::::::::::::::::::::::::::

'I'ylosurus murinus "" .
l'nndnrtls sp Careharninus obseurus ..

--'-----------_.----------.- ._--_.-

ANALYTICAL KEY TO G·ENERA OF CESTODES MENTIONED IN THIS REPORT
AND IN THE PAPERS GIV.EN IN THE LIST ON PAGE 328.

1. Scolex spherloal or subsphertcnl, with cup-lrkc bothrta """""" :I
2. Scolex of various shapes, but unlike 1 : 4
3. {SCOleX si:nple, cith:r with or wit~out rostellum.: Tw",:a

Scolex WIth retractile, tcntaclc-Hko appendages III Irout Paratmma
4 JSeolex disk-shape without bothrta Discocephulum

. lScolex provided with bothria '" 5
fJ {Bothrin two« Irii.othriuni t Bothrloecpluilue)
>. Bothria rour __ G
G ,{Bothria immersed ill n diseoidnl or subglobular lIIass __ __ __ .. __ 7
I. Bothr-ia distinct 8
7. {SCOleX discoidnl : Lecsniicepluitum

Scolex snbglohular WIth subglobulur myzorhyuelrus . _ T!l1oCl:jJhalunt

R. {~~,~~~~ :~~~~~~(~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: '1~
9. {~~~~;::~ ~:~~(~::~~~lj:~~'~;;C~'~~~<~~,.": ::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::: ~~

10. {:~~~::~::: :~:~::(~;'::~~~il~':::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~;
11 {SCOleXwich myzoruynchus __ Eclicneibothrlum.

. Scolex without distinct m yzorhynchus in adult .' """"""'" Rhinebothrillm
12. {Hothr~a in Ill~irs witl~ frj]]c~, or lohe~l borders , , SpO"{liobotl.,.~um

Ilothrm cruciform WIth entire IIInrgll18 '" __ Antlwbothrtnm
13. {TWOallx.il.inry suckers Oll elwh !Jotl!rilllll ' Orvumatoboth"inm

Onc auxf linry sucker to each bothrium __ ' '''''' 14
1 {AUXilillfYsuckers relatively large, formed from nnterlor part of bothrium 15
4. Auxillury suckers small, cireular 16
5 {AUXilinry suckers entire, scolex with termlnul haustcllum Jfolloryuma

I. Allxilinry suckers horseshoe xhapo, anrerior ends of bothria partly retmctilc........................• Calypt1'Obot"rblrn

J6. {~~~::;::: ;'~l~~~~~~::::: :.':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::: ~~
{

Scolex with termlnnl museular disk __ . . GeBtode from Tile'fl""
17. Scolex without termlnat museulnr disk l'h]/llobothrillm

{
Both rin slender, perlieelled. with crenulntc borders Anthocephalnrn

18. ,Bothrin. short-pedicelled, border not erenulnte "'" Cr088obothrblrn
is {Bothrinnrme(} with hooks 20
", Scolex provided with retractile spIny proboscldes : 25

a The worms referred provisionully to this genus ill this report appeur to be without bothrin, Sec D. tortuni under Synodlt•.
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20. {HOOkS in~onspicuous. of densely fibrous structure................ Thysanocephalum
Hooks chtttnous, structureless ·21

21. {:~~~: ~:;;~~~d::::::::::.::::::::.::::::: ::::::::::::::::::::::::::::::::::::::::::::::.:::::: ::: ::::::::: :::::: ;;
22 {Bothria without auxiliary suckers : ...........•................... , Onchobothrium

. Bothria with auxiliary suckers anterior to hooks CaUiobothrinm

23, {~~~~~afl::I;~~f~~~~~~~i~ ~~. :~i~: .l~~~~~ ~~l. :.~i.~.~~i.t~.~ .~:.~ .~~~~i.I~~~.S. ~~~~ "::.: : : : : : : : :.;::: :: : : : :: ::: .~~.~~~~~I~U~
24 {HOOkS with two prongs each, bothria costate. ..... . . .. .... . . .... .. .. . .. .. .. . .. .. Acanthobothrinm

, Hooks with three prongs each, bothria loculate at posterior end l'horeiobothrinm

25. {:~~~~: ~~: :: :::::: :::::: :::::::: ::::: ::::: :::::: ::::::: ::::::::::: ::::: ::::::::::::::::::::: :::::::::::: :::::: ::: :::: ;~
26 {Bothrirt without auxiliary pits Rhynchobothrinm

. Bothria with auxlllnry pits Otobothrium

• 27, ~~:~~:~:~:~~~i'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' : Te;,:~~~~~~'::.
B.B.F.1904-22



TABLE OF NEW DISTOMES AND OF SOME UNDETERMINED SPECIES RECORDED AS DISTOMUM SP. IN THIS PAPER. CO
CI:l
00

Species. Suckers. Vitellaria: Testes. Ovary.

tdo
t'i
t'i
[;j

'"".....
Z
o
>%j

1-3
III
[;j

td
q
~
[;j

>o
o
>%j

"1.....
in
III
t<J

C1
[;j

r'l

Forks simple,
extending to
posterior end;
ffisophagus
none.

Forks simple,
to posterior
end.

2 .

5.0 .

I Not uniform,
51 x 27,41 x
24, 27 .x 20,
30 x 15.

:27 x 14 ,

o.ss 1 'OX ss 1

I
75 x 58 1 : .

I

0.7t02.1;very
variable in
shape.

0.87 I

Oval, trans
verse in front
of testes.

Lobed, at ex
treme poste
rior end be
hind testes.

Oval, close to
testes,in front
of them, to
right.

oval, in front
of testes, re
mote.

Lobed, between
lateral groups
of testes.

subspherical, 11. 1

close behind
testes.

Globular, in
front of left
testis.

Transverse, be
tween ven
tral sucker
and testes.

Oval.elliptical,
near testes
and in front
of them.

TWO, somewhat
lobed under
pressure to
ward posterior
end.

Two, diagonal
toward poste
rior.

TWO, close to
gether, near
middle of
body.

TWO, close to
gether, near
posterior end.

Six on left, four
on right side.
a little behind
middle of
body.

Two, lateral. •...

TWO,on median
line, near to
gether and
near posterior
end.

TWO,transverse,
a short d is
tance behind
ventral sucker.

Lobed behind
ovary.

Peripheral, from
ventral sucker
to near anterior
end, not abun
dant.

Coarse granular
masses, poste
rior and lateral
to pharynx,
abundant,

Abundant granu
lar masses, pos-I
terior and later
al to pharynx. ,

Coarse granular,
posterior and
lateral to ven
tral sucker.

Posterior and lat
eral granular
masses, abun
dant, but not
reaching ven
tral sucker.

Ventral a little
larger than
oral.

Ventral as
much as four
times oral.

I
Ventral smaller A few subglobu- 'I' Two, lateral, in

than oral. l a r or lobed front of vitel-
masses, lateral laria.
toward peste- I
rior end of
body.

Ventral twice Grannlar masses, ITwo, near poste-
oral. lateral, not rior end,

abundant.
I

About equal. ... ! Abundant. peste
'I rior and lateral,
, may extend to
f pharynx.

Oral equal to I La teral masses,
or slightly: probably den
larger than! dritic.
ventral.

D. sp. from Lagodon r!:lom-ji Ventral sucker
boides (Jlg. 179). . smaller than

oral.

D. sp, from Bairdiella ChryS-! Ventral larger
urn (figs. 168-170). than oral.

D. sp. from Trachinotus IVentral about
carolinus (fig. 204). twice oral.

D. ~p. from Symphurus pla
grusa (figs. 161-164).

D. peetinatum sp. nov. from
Bairdtella chrysura (figs.
200-203).

D. aduncum sp. nov. from
Opsanus tau (figs. 195-197).

D.imparispine sp.nov.from
Rachycen tron canadus
(figs. 189-194).

D. Inconstans sp. nov. from
Chretodipterus faber (figs.
183-187). .

D. corpulentum sp. nov.
from Lagodon rhomboid
es (figs. 180-182).

D. sp. from Rachycentron IVentral twice
canadus (figs. 171, 172). oral.
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LIST OF FIFTY-NINE SPECIE.S OF BEAUFORT FISHES WITH NOTES ON FOOD AND
ON THE PARASITES FOUND IN THEM IN JULY AND AUGUST 1901 AND 1902.

Carcharhinus obscurus, Dusks; Shark.

Date. Number and size.of
Ilsh examined. Food notes.

Fish.

Fish.
Ftsh (shoepsheud , used for bult).
Alimentary eanul empty,

1 (length fi fcct) ..
1 (length (j fcet) .
1 (length (j fcct n

inches, wcight 111
pounds.)

1 (length 7~ fcet,
. wcight 203pounds.)

August2(j .

1901.
July8 1 (length 4~ feet) Alunentary canul empty.

1902,
Julyll .
July26 .
July 29 J •••••••

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, orJordan & 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 t.eeth. 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 was a 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. Ooles
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.

NEMATOlms.
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 111m.
2. A8cnris breoicapitaia 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 character 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 posterior 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 A. brcoicapiiaui, which was originally described from
the tiger shark.

CESTODBS.

3. Anthobothrium lacin-iatum Linton.
1901.-.:{uly 8, few.
1902.-.Tuly 26, 2. July 29, 3. Aug. 26, numerous. All found in the intestine.

4. Oro8sobothri'U'ln angustum Linton.
1901.-.Tuly 8, very numerous.
1902.-Jul'y 11, few and small. July 26, 2. July 29, 3(3. Aug. 2H, vcr>' 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 Crossqbothrium than Phyllobothrium.

6. Phoreiobothrium lasiuui Linton.
1901.-July 8,2.
1902.-July 11, few, small. Aug. 26, few.

7. Phoreiobothrcum triloculauun Linton.
1902.-Jnly 29,30, 1 measuring 55 mm. in length, others probably longer. Aug. 26, not numerous-.

8. Rhynchobothriurn 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 material 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. speciosuni or very near it.

190~.-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 25 mm, in length. Aug. 20, few.

9. Otobothrium crenacolle Linton.
1902.-July 11, several in sma]l 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 conspicuous; proboscides armed with hooks of diverse
shapes and sizes; contractile bulbs oval, about two and a half times as long as broad.

Body, so far as developed, of nearly uniform 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 base 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 intestine. The heads of these worms, as is usual with this species, were

found to be embedded in the mucous membrane, sometimes several heads together in tlie 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. robustu8. Aug. 26, very

numerous in stomach, where they were attached to the mucous membrane.



PARASITES OF FISHES OF' BEAUFOR1" NORTH OAROLINA.. 341

12. Tetrarhsmchu« ~'ObU8tU8 Linton.
1902.-July 26, 10, in stomach and intestine. The heads were much larger than those of T. bisulcatus,

the collars looser, with uneven or somewhat broken posterior borders. July 29, 3.

13. Synbothrium fiUcolleLinton.
1902.-July 11, few; July 26, several, from cysts in stomach wall, a few possibly 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 larvre 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 evidently
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. OIJsts.
1902.-July 11,2 Inmeaentery. These cysts were translucent, the larger 9 by 11 mm., the other

somewhat smaller. The larger cyst was opened, but nothing was found in the lymph with which it
was filled but a small blood clot.

PAHASI'I'IC COPEPODS.

15. Parularus sp.
1902.-July 29, 5, dark-brown.

Oarcharhinus milberti, Blue Shark.

1902.-July 25, 1. The identification of this shark was made with the aid of .Tordan & Gilbert's
Fishes of North America. While not agreeing with the description of this species in all particulars 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 ~eet in length. Alimentary canal empty,
except for a few small fragments (crystalline lenses, etc.) of fish, a plate from the test of a sea urchin
and a few thin strips of vegetable tissue.

NEMATODES.

1: Immature nematodes (Ascaris).
1902;-July 25, 10. This is. the type with elongated bulbular basal portion of cesophagus and

corrugated post-anal region. 'I'he parasites had evidently been recently introduced with the food.

CIlSTODES•

. 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 terrre-novre, Sharp-nosed Shark.

Date. Number of fish
examined.

Food notes.
(Except where otherwise specified nl! the shnrks were

about 11 foot in length.)
-----.--.- 1-------[----'----------------1

August 12 3 ..
August15 4 ..
August1G I. .

Do ..•..••..•.. 3 .

190L
July G .
July 8 .
July9 .
July15 .
July18 .
July20 .

• July22 .
Do .

July24 .

Do .
July 25 , .

July2G .
July27 .
August5 .
AugustG ..
August7 ..
August 9 .

G .
G .
I. .
I. ; .
3 ..

l"{l;;,;gth'3!'feet):::::
8........•.............
1 (length 3~ feet; fe

male with young.)
3 .
10 .

6 .
1. .
5 .
I. ..
3 (1 about 3 feet) .
2 .

Pragments of fish and sand.
Fragments of flsh and shrimp.
Fragments of fish.
Food completely digested except a piece of sea lettuce.
Crabs.
Fish and crustacea.
Stomach empty, intestinc with yellow mucus and sand.
Crabs.
Stomach tilled with fish (menhaden); large amount of

mud in stomaeh and intestino.
Fish and annelids.
Fish. Large numbers of 11four-celled organism. Thcse

were of nearly uniform size, varying but littlc from
0.2 mm, in length and 0.02 mm. in breudth,

Fragments of flsh, crustacea, and annelids.
Alimentary canal empty.
l'ish.
Shrimp and other crustaceans.
Fish.
Crnstacea (hermit, crabs, etc.): one caught with fiddler

crab for bait.
Fish and shrimp.

Do.
Fish.
Toadfish and shrimp.

1902.
July 11 3 (3 feet in length) Fish in one; stomachs of others empty.
July1G 1 (14 inches) Fish in stomach, shrimp in intestine.
July 18 do Alimentary canal empty.
July23 do Fish, shrimp.
.Tuly29 do Fish.
August 14 do................ Fragments of small fish,

NJJ:MATODES.

1. Immature nematodes (Ascaris).
Type with diverticulum of intestine at anterior end and slender posterior diverticulum of ossoph

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 (?).
1901.-Aug. 15, fragment of a male, head missing, intestine red-brown. Two pairs of postanal

papilla; and 17 pairs of preanal papilla; 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 costa; developed on bothria.

5. Calliobothrium (?) sp., young. [Fig. 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. Rhinebothriumjiexile (?) Linton.
1901.-Ju1y 22, larvre, 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 was probably intro
duced with the toadfish, fragments of which were found in the intestine.
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7. Anthobothriurn laciniatum Linton. [Fig. 126.]
1901.-.Tuly 8, 1, small (4.5 mill. 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.u8 mm. in length and 0.7 mm. in breadth. July 9, numerous, length about 9 mm.; neck
and anteriorsegments 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. .Tuly 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 free segments. .

8. Crossobothrium. onqustu»: Linton. ( Orgyrnatobothriurn anguslurn 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. Aug. 16, 2.
1902.-Found on July 11, 18, 23, and Aug. 14; maximum. number found in one host, 30. Dimen

sions 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. Phoreiobothriuni lasium Linton.
1901.--July6, 2, with several free segments. July 8,1, and free segments. July 18,1, and free

segments. July 20, 1. July 25, 12, and free segments. Aug. 5, 3. Aug. 16, l.
Hl02.-July 11, 1.

10. Phorelobothrium triloeulaturn 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 Scolex
polyrnorplms which have occasionally been found, save that the bothria have assumed the character
istics of P. loculatum,

11. Rhynchobothr'iurn sp. [Figs. 129-130e.J
1902.-July 11, 1. The following notes were made on the living worm: Bothria relatively large,

with thin, flexible borders, wbich 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 to hring 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 mill. 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. Rhynchobothriurn plicaiuni sp, nov.
See No.2 under Sphyrna t·iburo.
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 blastocyats 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 ol the contractile bulbs, as noted under No.2, Splutrna tiburo.
This specimen had a 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, posterior segments easily detached; later on same date, 1, small.
Aug. 15,1.

1902.-July 11, 29.
14. Tetrarhynchus bisulcaius 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 0.35 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 0.09and 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 jilicolle Linton.
1902.-July 11, 3; encysted in submucous membrane of stomach. There were also numerous cysts

in the stomach wall, in which no larvm were found, some of which might have been due to this
parasite. 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 degeneratetissue, but among these two specimens of No. 15 were found.

Sphyrna tiburo, Bonnet-head Shark,

Date. Number of fish Food notes.examined.

1901.
July8............ 1. ..................... Fragments of erustneea nnd one blue crab.
Ju1y24 ........... 2...................... Fragments of crustacea in great abundance, among them

tho abdomen of Squilla man tie.
July25........... 2...................... Fragments of blue crab and broken lamelllbranch shells,
•July26........... 4•..••.••••••.•••..•••. Blue crab, other small crabs, and other crustacea.
July27........... 1. ..................... Blue crab.
August6......... 2...................... Crustacea, mainly Shrim~ ,
August 7......... 1. ..................... Crustacea (crabs and shr p mainly) and fish (bait).

1902.
July 18........... 1. ..................... Crabs, shrimp.
July25........... 1. ...................... Crabs, small isopod, Balamu», sea-weed.

The specimen taken on July 25, 1902, was a female with 8 young, each measuring no 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 there 'isan offset, thence cylindrical to mouth; diameter of ceaophagus
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 (alre):
papillre not yet completely worked out (fig. 17). Four pairs of post-anal and about the same number
of pre-anal papillse 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 the 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 35; diameter of head, not including appendage 0.04,

at middle of body 0.17, at anal aperture, not including alse 0.11; of eesophagus, 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. Rhynchobothriumplicatum 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 seen 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. tenu'ispine. 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 1110re 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. tumidulmn.

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 us long as broad; posterior segments much elongated. Testes
conspicuous 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. tumidul-um. 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 3; diameter of neck 0.17;
ova 0.05 and 0,02 in the two principal diameters; diameter of swollen base of proboscis 0.03.

The preserved specimens are about 10 mm, in length. Since 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 0.06, 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 single 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 proboscis, 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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Raja hevis, Barndoor Skate.

Date. Number of fish Food notes.examined.

1902.
August 14........ l(small) .............. Shrimp.
AugustlS........ .....do ... , ............ Shrimp and Iamelltbrunehes.

The specimen obtained on Aug. 14 was collected by the Fisheries steamer Fish. Hawk, station 7310,
in 18 fathoms, off Cape Lookout.

CESTODES.

1. Acanthobothriurn paulurn Linton.
1902.-Aug. 14, 10, with free' segments., Length, in 5 per cent formalin, 10 mm, Strobiles,

especially the smaller ones, lanceolate. Aug. 18; 2.

Dasyatis say, Sting Ray.

Date. Number of fish Food notes.examined.

1901.
July6............ 2...................... Small bivalve mollusks, amphipods, and unnelids.
July s............ 5...................... Small annelids.
JUly 9............ I. ..................... Amphipods and large number of annelids,
JUly 12........... I. ..................... Shrimps and annelids. \
July22........... 1. ................... ,. Bivalve mollusks, foot of a gasteropod, shrimp, and sen

urchin (Arbacia).
July 24........... 2...................... Larg-e quantity of a small annelid (Ne,'cis f).
July 25........... 2...................... Otoliths and crJstalline lenses of fish, amphipods, anne-

lids, and san .
July 27........... 2...................... Bivalve mollusks (Solenolnya), annelids, sand.

1902.
Julys............ 5 (medium) .......... Large numbers of siphons of a lamcllibranch (TaueluB)

WIth broken shells.
July22........... S (medium) .......... Shrimp; one with intestine filled with shells of Solenolnya.
July23.......... , 7 (small) .............. Shrimp.
Ju!y29........... 1. ..................... Fish, crabs.
AugustI6........ I. ..................... Crabs, shrim;,;' siphons and "feet" of Iamelltbrnnch

mollusk (' aueluB), shells of SOlenOIn~a. It would ap-
pear from the nature of the food of t Is ray and those
collected on JUly 5 that the sting ra~ bites off siphon
tubes of lamelllbrunchs without swal owing the shells.

August 18........ 1 (small) .............. Shrimp.
August 20........ .....do ................ Do.
August 26........ I. ..................... Shrimp, Solenomua and untvulve shells, annelids, sand.

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

ACANTHOClWIIALA.
1. Echinorhynchus prilltis Rudolphi.

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

CESTODES.
2. Echeneibothriurn sp, [Fig. 82.]

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 leaf-like with crenate borders as in Spongiobothriurn; water-vascular system conspicuous;
two sinuous vessels near each lateral margin.

3. Anthobothriurn pul1!inaturn 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 pel tate
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 cases, especially when
placed in fresh water, the bothrium becomes finely wrinkled or cushion-like and roseate. This is a
rather common form and was the one assumed by the specimen which ,,:as 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. Rhinebotlirucm flexile Linton.

1902.-Aug. 16, few, small; bothria not hinged, loculi numerous.
5. Rhineboihriu»i 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 thebothrium, where the musculature is
such as to give the appearance of a transverse hinge. The bothria thus agree closely with R. longicolle,
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 Echeneibothrium; First segments very short, subsequent segments squarish, then longer than
broad; la.§t 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 middle; five pairs of loculi and a single terminal loculus to each half, or twenty-two
loculi to each bothrium. Found in spiral valve.
6. Spong'iobothrium oariabile Linton. Spiral valve.

1901.-Jllly 22, 5 or more. \Vhen 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 Rhinehothrimll, the bothria being somewhat narrowly
elongated, the loculi very numerous, but confined to the margins, as mentioned in the original
description of tho genus.

1902.-Aug. 16, 3, no mature segments.
7. Paratwnia medusiaLinton. 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. Phyllobothriumjoliatum Linton. Spiral valve.

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

1901.-July 22, several. July 27, several.
1902.-July 22, few. Aug. Hi, 26.

10. Lecanicephalumi 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 nun. 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 fiat 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. Acasuhobothrium. paulumi 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 (No.5, above).

14. Rhynchobothrium hispidum. Linton. [Fig. 146.]
1901.-July 22, several; length 4.34mm.
1902.-Aug. 16, 18, 20, few on each date. Aug. 26, a very few noted in dish with the very abun

dant Rhinebothriurn sp. (No.5) and Acanthobothrium. puulum, 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.
1902.-Aug. 16, 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 casewas observed where the proboscides were retracted so nowerfully 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 contractile bulbs. The retractor ribbons were unusually broad, each composed
of a number of longitudinal 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 hf neck, behind head 0.7, at bulbs 1, behind bulbs 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 strire begin 0.4 rum. behind the bulbs.
17. Cysts.

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

TRE~rAToD~;S.

Food notes.Dale.

18. Distomum vitellosum Linton.
1902.-Allg. 20, 1, small and active, no ova.

Pteroplatea maclura, Butterfly Ray.

--I'lfu~b;'~f-fish
examined.

1-------·---

1901.
July9 1. ..

JulyI2 1. ..

,July 15 1 (smal'l ) ..
.Luly S'l, 2 : .
August 1. 2 (small) ..

190'2,
,July7 2 (smatl) .
.Julyl1. 1 (small) .
July 17 2(smalJ) ..
JulyI8 5 ..
.July22 3 .
July29 2 .
JulyS!. 1. ..
August4 1. ..
August ll 2 ; ..
August 19 2 ..
August 20 "15 .
August 21. 1. .
August 22........ I ..
August26 2 : ..

Contents of alhnentary canal com
pletely digested.

Irish In stomach; fragments of crusta-
cea and annelids In Intestine.

Alimentary canal empty; no entozoa,
Only mucus In ullmentarv canal.
Crystalllnc lens of small fish; sand,

Shrimp.
Food completely digested; no entozoa.
Fish; no entozoa.
FIsh,
Fragments of Solenomya In oue.
Material digested.
Fragments of an annelid. I
Alimentary canal empty; no entozoa.
Fish; no entozoa..
Fish (black sea bass).
Fish, lameilfbrnneha.
Small crustacea, megalops, eopepods,
Fish; no entozoa.

Do.
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NEMATODES.
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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 cesophagus 0.32; length of postanal region 0.19;
diameter 0.045.

CESTODES.

2. Scolex polsnnorphu»Rudolphi.
1901.-July 31, few and small, in alimentary canal.

3. Acanthobothrium pauluni Linton. [Fig. 128.]
1901.-July i2, 3, small, about 5 mm. in length; free segment 1.47; cirrus 0.38, long and spinose.

July 31,4; strobiles when subjected to 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. July 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 from the posterior end.
4. Rhynchobothrium sp,

1901.-Aug. 1, 3 small oval cysts outside of stomach wall.

5. Synbothr'ium 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 wi~h slender straightish
hooks on proboscides.

1902.-July 29, 1, with beginning segments, small. /I'he 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 butterfly ray is the proper final host of
Synbothrium.

'TREMATODES.

6. Distomum sp. [Fig. 210.]
1902.-July 18, 1, immature' in cyst. Dimensions, life, in millimeters: Length 1.35; 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 introd~ced with food, and the cyst yields more slowly to the
digestive fluids than do the tissues in which it was embedded.

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

Galeichthys milberti, Sea Cat-fish.

Date. Number of fish Food notes,examined.

1901.
July8............ 3...................... Crustacea (shrimps).
July20........... 1. ...................... Stomach distended. contained relatively large vertebrro and

other bones of flsh, partot nrm of a large blue crab, one sea-
cucumber (Thyonc). 'l'he Intestlnc was filled with white,
granurar chyle.

July 25........... 3...................... Mainly vegetable debrts with spines of annelids and sand.
July27 ........... 2...................... Lnmellibranch shells (Solcnomya) , annelids.
August 5. '" ..... 1...................... Shrimp, bivalve mollusks, and fish.
AugustS......... 1 (small) .............. Shrimp and flsh,
August 20........ 1. ..................... Fish, bivalve mollusks, odontophore of gastrcwod.
August 22........ 1. ..................... Food completely digested Into chalky materia, which effer-

vesced briskly with acid.
August 23........ 1. ..................... Fish, crabs, Iamelltbrunch mollusks.

1902.
July 18........... 1. ..................... Fish (crystalline lenses, ote.), annelids, small gasteropods,
August 20........ 2...................... Fish, shrimp, annelids, sand.
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NEMATODES.

1. Small nematodes.
1902.-.Tuly 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 foueolaia Rudolphi.
1901.-July 8, 1 male; length l Omm; length of e-sophagus 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 papilhe. Aug. 5, 1 male, in poor condition.

See remarks on this genus in introduction.

CI~"TO!JIlS.

3. Rhynchobothrium sp.
1901.-July 20, 1, an oval cyst on viscera about 5 mm, in length, glistening, translucent, thin

walled, tense, supplied with blood vessels. Blastocyst oval; length 5 mm.: breadth 2.5 Illm.;
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, ] 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 tll;king its place in the preserved specimen, See No. il, under Scomberomorus rcfali»,

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 mm, in length and 0.3 mm. in
diameter. The calc~reous 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; ]
specimen, encysted.

5. 8ynbothrium sp, See No. 10, under Cynoscion reqalis:
1901.-July 25, 8 elongated cysts with blastooysts 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 as above. Another cyst with calcareous deposit around it can not be identified on
account of degeneration of its contents. Aug. 2;,), 2 cysts, 1 on viscera ncar rectum, the other on the
dorsal wall of the abdominal cavity.

6. Scolex polumorpluu, 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 Paraliclulnjs. The
specimens contracted 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 costas 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. ClJst.
1902.-July ]8, 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, l , 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, Eel.

Date. I Number of fish Food notes.examined.

1901.
August 2...... _.. L .. _......... _____ ... _ Alimentary canal empty, except Iragment of fish which

had been used as balt.
August 21. .... _... 1.. __ .. ______ .......... Stomach empty; materlul in intestine completely di-

gested.

NEMATo"lms.

351

1. Heterakis joveolata Rudolphi.
1901.-Aug. 2, 2, male and female, the latter with ova undergoing 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. Number of fish Food notes.examined.

1902.
July21. .......... 1 ~length 18inchesl.. Contents of alimentary canal completely digested.
July24 ........... 1 lcngth 86inches .. Fish and gusteropods ( Urosalpynx).
July 25.......... _ 1 (length 12illches .. Plsh (pipe-ilsh).
August 19........ L .................... _ )<'18h and shrimp.
August 20........ 1....................... Alimentary canal empty,
August 25........ 4..... _................ Fish.

-----

NEMA'l'ODES.

1. IIele'l'akisjo'Veolata Rudolphi.
1902.-July 25,1, male. Aug. 20; 1, male. Aug. 25; 4. See remarks on this genus in introduction.

CESTO]lES.

2. Scolex polymorphus Rudolphi.
July 24, few, small, no costal nor red pigment. Aug. 19, not numerous, Aug. 20; few, very

small. Aug. 25, few.

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

TREMATODES.

4. Distomum grandiporwm Rudolphi.
Aug. 25, 2.

5. Distomum »dellosum Linton.
Aug. 20, 1, small; in poor condition.
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Elops saurus, Big-eyed Herring.

Date. Number of fish l<'oodnotes.examined.

1901.
August 14........ 1. ..................... Six large shrimp (Pcnmus) in stomach.

-,--_.~--------..-.__._~~---~~~

CE;l'J'ODES.

1. Rhynehobothrium 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 headO.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 nearbase 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 Scomberoniorus maculatus.

Brevoortia tyrannus, Menluuien, Fat-back.

Date. Number of fish Food notes,examined.

1901. .
July23........... 1. ............... : ..... Allmentard' canal filled with greenish mud, consisting of

sand an vegetable debris; diatoms and algas of many
different kinds. Poramlntfera with spherical shells,
abundant, ulao Diseorbitui; small fragment of copepod;
numerous sr.inea and spiculos not identified.

See Peck's va uable'puper on the Food of the Menhaden,
U. S. Fish Commission Bulletin for 1893,pp. 113-124,PIs
I-VII; Bulletin for 1895, pp. 351-368.

'1902.
July 23........... 1. ..................... Food not noted.
August? ........ 4 (60mru.)·............ Intestines packed with runny kinds of copepods.

NEMATODES.

1. Immature nematode.
1901.-July 23, 1, small; type with diverticulum on both intestine and cesophagus: see

introduction.

TREMA'rODEB.

1. Daetyloeotyle 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 pyrijorme Linton.
1902.-Aug. 7, 1, small, partly macerated; length 1.05, no ova.

PARASI'rIC COPEPODS.

4. Braehiella sp,
1902.-July 23, 1, attached among gill-rakers.
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Stolephorus brownii, Striped Anchovy.
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Date. Number of fish
examined. Food notes.

.-------. --------1

1902. !
July 16 ! 1 (112 mm.) .

July1? 10 ..
July30 : L .

I

Glistening white chyle. in which little could be recog
nized; II few spines and other Iragments of annelids,
and fornminifern.

Mainly eopepods, zorea, 11Ild spines of uunelids,
Smnll shrimp and other small arthropods.

NEMA']'OIJES.

1. Immature nematode8(A.~caris).

1902...,...July 17, 1; common type, diverticulum from both oasophagus and intestine.

Cll.'TODES.

2. Scolex pulynI011)lnl,~ Rudolphi.
July 16; numerous; very small, one costa and red pigment. July 17; several.

']'UEMATODES.

3. Distomum sp. [Fig. 166.]
This is a young form of some distome related to D. neliporum,
1902.-July 16, It small, immature distome seen while the food was being examined under the

compound microscope. Dimensions, life, in millimeters: 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 D.6; diameter of anterior sucker 0.14, of ventral sucker 0.28.

4. Gasterustomum []racile8cell.~ Rudolphi.
1902.-July 30, few, encapsuled on viscera.
See under Menidia menidia and 1)/10suru8 marinus.

Synodus fcetens, Lizard Fish, Sand Pike.
----_.__._._._---_. -----

Dute. Number of fish I Food notes.examined.

ACANTHOClWHALA.

1. Rclrinorhynchl/.s lJr()teu.~ Westrumb.
]901.-July 31, 2. 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 01' nematode. They proved to be due to
the head of this worm, which had penetrated the intestinal wall.

2. Ecliinorluruchu« 8ayWirer Linton.
1901.-July 31, 1, from body cavity, on viscera.

B. H. F. 1904-28
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N'gMA~rODgs.

3. Immature nematodes (AscClris).
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 u-sophagus and a short anterior pro
. longation of the intestine-the type found in a large number of hosts both seasons.

1902.-July 19, few.
.CE~TODES.

4. Scolex polymorphus Rudolphi.
1901.-July 31, numerous. These were found in large numbers in the cystic duet, 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
8. polymorphu8, but smaller than those from the cystic duct.

'I'hisi« the only instance in which I have found these forms occupying this position.
. 1902.-July 17, several; no costre nor red pigment. July 9, 22, few. July 25, several; some
appeared to have. rudimentary segments, July 30,31, several. Aug. 1, several. Aug. 15, numerous.
Aug. 16, few. Aug. 18, several; large and small together in intestine, Aug. 19, several. Aug. 20,
several, small. Aug. 25, few; small.

5. Rlomcliobothrium. sp.: probably encysted stage of R. lonyis]linc.
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 blas0cyst was attached to the larva.

6. Dlbotlirium torturn sp. nov. [Figs. 119-124.)
Scolex of the Monoboihriuui 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 subcylindrlcal or moderately compressed, sometimes spiral; when placed in killing

fluid there is a strong tendency to assume a spiral or twisted shape, like a cork-screw or an augur.
This tendency was obscrved rto be characteristic of all-so much so that I did not succeed in getting
an entire strobile free from kinks. Body proper flattened, tanmiforrn, 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 011 the median line. The ovary is laterally elongated and lies posterior to
tho 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, 0.054 by 0.086 in the two principal diameters. Approximate length of
strobile 45. The ova in an alcoholic specimen measured 0.045 by 0.027.

1901.-July 81, 1 fragment.
1902.-July 17, several, attached to mucous mom brane of their host, but easily detached, .Tuly 19, 3.

•July 22, few. July 25, several. July 30, 1 or more scolices, several fragments of strobile. July xt ,
several. 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.
'I'hese worms are referred to the genus Dibotltrium. (Bothrioceplwlus) provisionally. The scolex

would place them in the genus lIfonobothrium, while the general character of the strobile is that of
Dibothrium.

THJ~MATODES.

7. Distomum monticellii Linton. [Fig. 155.)
I!101.-July 31, 1.
1902.-July 7, fragment. July 17, 9; length 5.1mm; general color of larger specimens red-brown;

smaller specimens, without ova, paler. July HI, 5. July 22, 1. July 28, 1. Jnly 25, 12. July 30, 6.
July 31, several. Aug. 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. ~ug. 19,9 large, 1 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 tornuiuui Rudolphi,
Hl02.-Aug. 16, 1 and fragments; fragments of large, thick distomes, intestine dark brown and

extending into posterior end; ova 0.018 by O.Ollmm. Aug. 25, 9, larger ones 10 mill: in length, reddish
flesh color. Aug. 16, 19, few on each date.

Fundulus majalis, Killi-jish, Rock-fish.

I,'ood notes.

----------+--·-----1-------;--------------'----
1902.

.Tuly7 8 ..
July8 In ..
Jl1ly16 1:1 .

.Iuly I? 1.; ..
Jnly21. 1. ..

JI11y22 9 ..
•Tnly2:1 1. ..
August4 \l ..
August ? 2 · ..
August 15........ \l ..

Annelid Irngrnents.
MaInly shrimp and smnll lnmulllbrnnohs.
Smull shrimp, nmphlpods, copepods, lumelllbrauuhs,

und young gastropods.
Sand und many smull amphipods in stomach: no entozoa.
Fragments of crustacea, pieces of lamelllbrnneh shells,

annelid setre, and sand.
Shrimp.
Smull crustaceu and broken sholls.
~g:,~~~sd ..olenomya, und other small Iamclllbrunchs.

Mainly minute dlptera: also small Iamellibranchs, am-
phipods, and sand; no entozoa.

'---------'-------,--------_._---------------

ACAN1·JIOCI~PHALA.

1. Echhwrhynchus prisii« Rudolphi.
1902.-Aug. 7, 1 small male.

N)<;MA'l'ODl~~.

2. Immature nematodes (Ascaris)
Type with diverticulum on both intestine and (esophagus.
1902.-Aug. 7, few.

C]~HTO J) EH.

8. 'J':l~da sp. (eneystcd). [Figs. 85, 86.] .
This is the encysted stage of a form whose adult stage will be found in some species of fish-eating

bird.
The cysts are white and occur for the most part on the mesentery. When these were opened

elongated Jarvie were liberated, in 1I108t of which the characteristic [our suckers and rostellum with its
crown of hooks were found to be developed. In all easel' the suckers and rostellum were invaginated,
but could be seen plainly when the larva was flattened and viewed with transmitted light.

Dimensions of larva, life, moderately «ompressed, in millimeters: Length 5.5; breadth at anterior
end 0.75, from whence the body tapers to the posterior end; sucker, length O.Hi, breadth 0.15; length
of invaginated head 0.9; length of rostellum, measured frum actual anterior edge of sucker, 0.88;
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. Iii this one neither suckers nor rostellum had yet developed. The longitudinal
vessels were conspicuous and the parenchyma was coarsely granular from the presence of calcareous
bodies.

The cysts are soft and white and contain It whitish granular semifluid material, which is nut
unlike parenchyma and surrounds the larva. They are in this particular like the cysts found by the
author in Salmo 1nllki,qs, containing larvre of Dibothriuui cordicep« (Bull. U. S. Fish Commission for
1889). Sections show these cysts to have rather thick walls com posed of somewhat loose connecti ve
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 28, 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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'fUEi\lA'I'ODES.

4. Distomum globiporum Rudolphi. [Fig. 159.]
July 22; 3; placed provisionally in this species. Dimensions, life, in millimeters: Loncth 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. Monosunnum 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 Menuli« numidia.

Fundulus heterocli1;us, Killi-fish,

Date. Number of flsh
exumined.

m '" __" ~ "_' ~

Food notes,

190'2.
July 22.......... 1...................... Ostrncodes and diatoms: large proportion of latter cir

culur,
Aug-ust 1 H. I. Not noted; no entozoa.

--------_._------------------'----------------------~

Cli:STOIHi:S.

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

Tylosurus marinus, Oar.

Date. Number of fish
examined. Food notes.

1901.
August 1 3 (small ) Conterrts of nllmontary enuul ulrnost completely digested.

With the help of the compound microscope i, few Irng
ments of crustuceans were found.

1902.
.Iuly 22 1. Alimentary canal empty.
.July24 I...................... Do .
.July 31 1 2 q -I Spines of Hen uruhin (Moira.) ill one.
August I 2 Fish.
August 7 I Fish (silverside).
August 11 I...................... Frug men ts of unnelids.
August 15 f,...................... Fish, nmphipods.
August 20 4 ~ Fish. shrimp.
August 22 1. Shrimp.
August 25 1...................... Ftsh, shrimp.
------'-------------'_.~----------_._------ I

jo;E~lATOIJES.

1. Immature nematode (Ascari.~).

Type with elongated basal portion of n-sophagn« anti corrugated post-anal region.
1902.-Aug. 7, 1.

2. !,finute nematode.
1902.-July :~1, 1; curved like the letter 0; probably related to the minute forms found in 'Leiosumnis.

l'ES't'OIJES.
3. Scolex polymorplws Rudolphi,

1902. -July 31, few, small; 2 red pigment spots present. Aug. 20, few, small.

THI<:)lATO])ES.

4. Distomum tornutinn 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 lie stretched nntil it was filiform or '('ontraded until the two suckers were
brought together. The specimens, while of good size, were immature, no ova being present. Dimon
sions, in millimeters, of flattened specimen: Length H, neck (contracted ) 1; diameter, oral sucker
0.41, ventral sucker O.UG. Aug. 1, 2, immature. Aug. II, several; large hut withont ova. Aug. 15,
2; large, no ova. Aug. 20, a large and 2 small, flesh color, no ova. Aug. 2.\ 2, no ova.
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5. Dietomum oitellonim Linton.
1902.-Aug. 7, 1; specimen in poor condition; ova few, 0.080 by 0.0,54, segmenting.

(i. Ga,Qtero8tomwil gracilc,Qcl'1!N Rudolphi.
See under Menidi« iueuidia, etc.
1901.-Aug. 1, numerous; fusiform, pale red to colorless; not much variation in size. One meas

ured 1.44 nun, in length and 0.50 mm. in greatest breadth.
1902.-.Tuly 81, 1. Dimensions, life, compressed: Length 1.4; maximum breadth 0.1l5; transverse

diameter, anterior sucker 0.33; mouth 0.10; ova 0.018 by 0.011. Aug. 1, 12. Aug. 11, numerous.
Ang. 15, 30. Aug. 20, numerous. Aug. 22, numerous.

Small, minutely spinose, of very various shapes, translucent white 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 ill this host at Woods Hole, Mass., but was
not identified. (Bulletin U. S. Fish Commission for 181HJ, pp. 277, 298, pl. XLI, fig. 91, and p. 442,
pI. XXXIV, ligs. 3H7, 308.)

COPI~PO]) PAHASITES.

Aug. 15, 9 females,
Aug. 25, 7 males, 3

7. Lerrumthropus sp. From gills.
These very singular forms are certainly appropriately named in their generic title; for not 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.
- 1!l02.-.Tuly 22,1; male. Aug. 1, :~; females. Aug.Il, 5 females, 2 males.

3 males, Aug. 20, numerous; males and females; Aug. 22, 4 females, 7 males.
females. Length of male 1.7:3, of female 2.85 mm.

8. Copepod. parasite. From gilts.
Hl02.--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.

TyloBuruB raphidoma, Needle-fisk.

Food notes,

FIsh (menhaden), and It few smnll erustneenus,

Number of fish
oxamtucd,Dnt.e. I---------,------_.

1901. IAugust 26 1, about. H feet. iu
length.

---~-----_.__._-----_._~----

,----------,-----------,---_._-----_._._----- --------'-----,

NEMATODES.

1. Immature nemntodcs (A,Qcal'iN). [Fi~s. 29, 80.]
Two; Irom cysts on viscera. These belong to the type which is characterized in these notes as

having a short anterior diverticulum of the intestine and a slender diverticulum from the base of the
(esophagus. .

Dimensions, life, in millimeters: Length 11; diameter, middle 0.8, tapering about equally in each
direction; length of (esophagus, not including the posterior globular portion, 0.95; of globular portion
0.1; diameter of (esophagus 0.1; length of diverticulum of resophagtrs 0.8, diameter of one 0.05;
length of diverticulum of intestineOS: 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.

CESTODb.'S.

2. Oiobothrium 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 colullin. These flesh parasites
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are blastocysts containing larvre. 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 nun. 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 1j
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 larvre, between the, bothria and the contractile bulbs, was covered with rather
thick and fleshy spines 0.08 mm. in length, so that the surface under moderate magnification is rough,

The proboscides are armed with hooks of various sizes and shapes; diameter of a proboscis near the
base, 0.18 mm. excluding and 0.28 mm. including hooks; length of the longest of the large recurved
hooks 0.14 mm. Other dimensions, 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 larval. The longer kind remained firmly attached to the blasto
cyst, which was not the ease with the shorter kind. 'I'he posterior end of the neck is emarginate, with
a deep rounded notch on each side. This notch in the elongated specimens appeared 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 larvre it was naturally suggested that they
might prove to be the encysted form of the new speeies (0. 'insigne) found in the dusky shark. A
comparison of the proboscides of the two forms, however, makes this very doubtful.

Ty10surus caribbreus, (Lar-flsh:

-----,------------------------------------------..

Date, Number of Ilsh
examined. Food notos,

1902.
August Ifi l __ __ Small crustacea find Iragments of insects which scented

to he srnall orlckets. .

COPJ~POD }'AUAHrrES.

1. CO]Jepod parasite.
One from gills;

pigment.

From gill.
same form as No.8 under '1'. 1IIarinus; white with single median eye-spot of red

Hyporhamphus roberti, Common Holfbeak;

--.,------------------------r :::: -=II~' N;;;:::::';:,i~"" I ,.~, notes

August 11 1. __ AlgIe, Hen. lettuce: eon tents of intestine green.
August 12 1...................... Do.
August 16 _ _ 1. _. _ _.. _.. Do.
August 21. , 1...................... Food nlmost excluslvely algrc, color-of eontentsor stomach

l

a u d intestine green. Among the lrngmcnts of green
ulgre were It few young- erustaeeuns In the megalops
stage, aud a Capl·ella. 'I'hese had evidently been taken
willie thc flsh WRS feeding 011 the ltlgre.

NElIlA'I'OPES.

1. Immature nematodes (Ascaris).
Type with diverticulum to both intestine and oesophagua.
1902.-Aug. 11; 1.

CESTODES.

2. Scolex ]Jol!lmorphu.~ Rudolphi,
Aug. 12, few, small.

3. Cestode larva.
Aug. 16, 1; looks like young Dibothriuni.
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Siphostoma fuscum, Common Pipe-fish,
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190~. .
July7 7 ..
July9 3~ ..
July14 8 ..
JulyI5 3 .
Jutv iu. 1. ..
•luly17 1. .
July19 ,) ..
July21 1 .

July~3 8 ..
July25 1. .
·July~5 4 ..
•luly~9 4 ..
August 4 5 ..
AugustO 3 ..
August 7......... 1. .
August 12 4; .
August ~o 2 ..

Food notes,

Not noted.
• Do.

Fragments of smnll ornstaccnus.
Not noted.

Do.
Do.

Not noted; no entozoa,
Completely digested; looked like vegetable dobrls; no

ent020U.
Not noted.'
Not noted; no entozoa.
Amphlpods and ostracodes.
Completely digested.
Smul l crustnceu.

Do.
Not noted; no entozoa.
Copepocls and minute sputangoid spines.
Not noted.

'----------'-----------'--~----_....._----~

CBSTOlms.

1. Scolexpolumorplnis Rudolphi.
1902.-.Tuly 14; few; bothria with two cosue and rudiment at anterior end, suggesting the loculi

which occur at the anterior end of bothria in Echencibothrium. and Acantlcohothriusn; no red pigment.
My attention was called by MI'. Gudger to some minute oval forms from this same lot which proved to
belong here. They were similar to minute specimens found in Laqodon. 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 this lot. July 17; very numerous, small. July 2!l; very numerous,O.Ol mm, in length. Aug.
4; few, comparatively large.

2. Wdncbothriwn sp. [Fig. 75.]
Cysts with blaetocysts containing larva which are identical with No.4 under Op.~ant!s lou, but do

not occur in felted clusters so commonly as in that host.
July 7; few. .Tuly 9; 24. July 23, 25; several. Aug. 4; few. Aug. 6; a large number on and

in the liver, others on ~iscera; 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 eases were fonnd which
demonstrated budding of blastoeyats, although the manner in which the hlustoeysts are associated
together would suggest that as a possible explanation of· the frequent occurrence of clusters of this
parasite. Aug. 20; several.

H. 'l'etrarhyncllUs bisulcotus Linton,
July 17; 1 scolex, encysted on viscera.

·1'm'MA'rom's.
4. Distomum. sp.

Ang. 12; 1; length t65 mm.; breadth o.n~ mm.; agrees with No.4 under· Spheroides maculolus.

5. Distomum ralde-imfluium. Stossieh.
Aug. 12; 1; encapsuled on viscera.

PHOT07.0A.

e. Greqarincs.
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. E. W. Gudgel', who was working on the development of the
pipe-fish. On aecount of the large nmount of material to be looked over on this date, 1 was not able
to give this much attention, Aug. 6; small, irregular gregarine-like forms observed in testis.
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Menidia menidia, Siluerside.

Date. Number of flsh Food notes.examined.
~~_._---------~-

1902.
July 7 ........... 7...................... FiRh.
.July H ........... 7...................... Intestines filled with eopepods and other minute ento-

mostraea with It few forurrrinffem.
July 17 .......... 4 ...................... AmphiflodS, young gastropods, eopepods, spines of

anne Ids,
.July 19 .......... 2 ...................... Sume food ItS above with addition of shrimp eggs.
July 22 .......... 2... : .................. Contents nearly completely digested; some vegetable

debris.
July 23 .......... 4 ...................... Material almost entirely digested: a few anneltds,
August 1......... 3...................... Nearly digested; smull fragments of annelids.
AUgURt7......... 5...................... Food not noted.
August 11........ 1. ..................... Intestine packed with megalohs,smull shrimp, copepods,

and a few small gastropod s ells,

NEMA'rODF..8.

1. Immature nematodes (Ascar'U!).
CommOli type, diverticula to both intestine and (esophagus.
1902.-July 19; few. Aug. 7; few. .

CESTOJ)&~.

2. Scolex polumorpliu» Rudolphi.
Aug. 1, minute forms seen in small piece of intestine which was being examined under the

compound microscope for the food contents.

TIlEMA'rODEs.

3. Distomum monticellii Linton.
I

Aug. 7; 1, voluminous intestine; no ova.
4. Distomum sp,

This form resembles that figured in Parasites of Fishes of the Woods Hole Region, figs. 357, 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 foregoing; the oral sueker,
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.
5. Distomum pyriforlfle Linton.

July 7; 2. July 8; 1. July 23; 1.
6. Gaeterostomum [JTacilescens Rudolphi. [Fig. 236.]

See also under Caranx, Menulia, Opsanue, ParalichthY8, Pomaiomus, Spheroides, Stolephorus, and
Tylusu1"Us.

July 8; 1; length 0.75; greatest breadth 0.44-; anterior sucker 0.2; mouth sucker 0.05. July 17j
12; small, oval, densely clothed with squarish spines; length 0.9, breadth 0.4; encapsuled, in some
cases more than one in a capsule. .Jnly 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 sp.

This is the same species as No.5 under Fundulus majali«. July 22; 3.

COPEPOD PARA8IT1;;S.

8. Er[Jasiln.~ sp., from gills.
Aug. 7; several; length, including egg masses, 1.5 mrn.; length of egg mass 0.7 mm.

Mugil curema, White llfullet.
-----~-------,----------,-----------

Dute. Number of fish
examined. Food notes,

1901.
August a J...................... Mud consisting of vegetable d('brIR with diatoms; no

entozoa found.

---~----------~'-----------------_.. __ ._.-
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Mugil cephalus, Common .,lfullet.
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;-------,-------------~_._---- n ------------'---1

Dnte,

1901.
J'u'ly Il, ..
JulyO ..
July10 .
•lulyll .
July 15 .
August6 .
Augllst26 ..

1902.
July 16 .
July17 .
•Tply19 .
Jnly 21 .
July22 ..
July 31 ••.••..•.•.
August 4•••••••••
August 19 .

Numbcr of fish
exurnined.

8 ..
n .
5 .
6 .
7 ..
I. ..
11 .

7 .
3 .
5 .
1. ..
3 ..
2 .
2 .
I. ..

Food notes.

Tn "cneral the contents of the allmentary canal consisted
ol vegetable debris reduced to u pulp, in which were
Immense numbers and tunny species of diatoms, with
It considernble proportion of SltIH!.

One fragment of It nemertenn was found. Most of the
fish examined In 1902were smltll.·

_._--_._----------~---------~-_._--------------------

OOPEPonH.

1. .Anchorellasp.
. 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 li; 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.

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

. spicuous in the neck. The cylindrical organ of attachment was Ulmm. in length, It consists of two
rings placed end to end, each ring having a distinct annulation at its middle. Rudimentary maxilhe
occur at the anterior end. These were in constant, quick 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 11j 6. Jnly 15; few. July 15j 6. The eggs in this lot were segment-
ing. Aug. 26; 1. '

1902.-July 21; 3. Juiy 31; 4. Aug. 4; 2. Aug. 19; 1.
2. Copepods. Small, white, from gills.

1901.-July 11j 4. Jnly 15; few. Aug. 26; 1.
3. ErgaBilu8 sp.

1901.-July 11; 1; from gills.

,Sphyrrena borealis, Northern Barracuda.

Date. Number of fish
examined.
------------ --------

Food notes.

1902.
•Tuly 17 2 (small) Fragments of small shrimp; no entozoa.
July 10 do................ Fish.

THI~MATODl~S.

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 Slicker 0.057, maximum 0.072, neal' posterior end 0.021; diameter of anterior sucker
0.018, ventral sucker 0.036.

Upeneus maculatus,. Red Goat-fish:

Date. Number of flsh
examined. :1"00<1 notes.

------1---------------- ------.-------------.

1902.
JulyI9 I (75mm.) Alhnuntary eanul empty.

'--- ....L ._.__ .. • .. __. _ ... ._ _ __ . ___. __
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PARARITIC COPBPODR.

1. Lerntconema 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 () mm.; body 6 mm.; 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. -

Scomberomoi'us maculatus, Spanish Mackerel.

Date. Number of fish

I Food notes.oxnmtned.

1901.
August 30•••••••. 1. •. __ . _............... Contents of alimentary canal almost completely digested.

There were recognized only a few crystalline lenses
andsmnll bones 01 fish and fragments of small crusta-
eeans,

-_._-------

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.

c~'STonES.

1. Rlumchobothriwm. sp,
One. The larva has some points of resemblance in essentials with the specimens from Elops

sauru.~, 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 0.85, of part behind bulbs 0.63. A comparison of the preserved material shows that the
contractile 'bulbs have approximately the same length. Theprobocides in this specimen were only
partly evaginated, but so far as could be made out they are in close agreement with the species from
Elops(figs. 99, 100).

The same species is represented by No.3 under 8c.ornberomoru.~requli«.

2. 1'etrarhynchus bisulcatu» Linton.
July 8; 1 scolex, on viscera, very active.

8. Synbothriurn jilicolle Linton.
July 8, few, on viscera. Aug. 1; 1; similar to No. 6 'under Scomberomorus regalis.

TRBMATOIlES.
,

4. (Iasterostomum baculum sp. nov. [Figs. 233, 244.]
] 90l.-Aug. 80, 6. This is the species recorded from this host before.
See No.8 (Gasterostom-nrn sp.) under S. maculoius, Bulletin U. S. FiAh Commission for 1899, p. 4.47.

Dimensions, in millimeters, life: Length 2; maximum diameter 0.4; anterior sucker, length 0.]7,
breadth 0.19; ventral sucker, length 0.069, breadth 0.065; ovum 0.021 by 0.014.

Scomberomorus regalis, Cero.
------------,

Dlltc. Number of /Ish
examined. Food notes,

1901.
AUgUHt23 1. : . Length of speelmen 3 feet, weight 15 pounds. It did not

quite agree with the description of this species given
in Jordan & Gilbert's Fishes of North America but was
nearest that form. 'l'he contents of the alimentary
canal were completely digested. No distinguishable
fragments were round, even when looked for with the
aid of the mloroseopo.
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NEMATODES.

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

CESTODES.

363

2. Cestode.blastoeysts.
Two from outside of viscera, vase-shaped.

3. Rhynchobothrium sp.
Two larvee from cysts on viscera; neck elongated; bothria emarginate with elevated border;

proboscides not seen evertedvbut long; sheaths in close spiral when neck is at rest. Dimensions in
- millimeters, specimen mounted in glycerine: Length of bothrium 0.36, breadth 0.42; diameter of neck
o.:n, length of neck 2.4; length of part behind bulbs 0.68; length of longest hooks 0.021.

See No.3 under Hexanematiclulup:

4. Otobothri'llm crenacolle Linton. [Fig. 111.]
. Enormous 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 w~th waxy, degenerate tissue; others
contained blastooysts which contained no identifiable embryo, while others contained larvie 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 blastocyst 1, diameter 0.8;
length of larva 0.32, of bothrium 0.16, breadth of bothrium 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. Teirarlnmchus bisuleatu.~ Linton.
A few scolices were found in the material collected from this 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 is the rule in this species, but the number, shape, and arrangement are in agreement with
the usual type. Diameter of proboscis, excluding hooks, 0.084, including hooks 0.044; length of
hooks 0.01 mm.
6. Synbothriwn filicolle Linton.

Numerous on viscera; type with small, slender, recurved hooks; -elongated blastocysts ill
brownish cysts.

TRI~MAT()nEs.

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, length 0.09, breadth 0.011; pharynx,
length 0.05, breadth 0.00; ventral sucker, length 0.26, breadth 0.27; ovum 0.017 by 0.010 in the two
principal diameters.

8. Gastt!rostomum arcuatum Linton. [Fig. 235.]
Fifteen. These specimens resemble this species,although no spines were seen. They were not

in good condition when found. At the anterior end there is It knob-like projection of the anterior
sucker: vitellaria agree in number and position, but 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; ovum 0.020.lly 0.014. Diameter of pharynx in another spedmen 0.05.

SeriQla lalandi, Amber Jack.

,-------,,---------_._-- ._-----------------------
Date. Number of tish

examined. Food notes.

1902.
August 23........ 1...................... 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 hrought into the laboratory on
the 22d. The material was looked over on the 23d.
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NEMATODES.

1. Ascaris imcuro« 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. Abilgaanl.
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 eestode. 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
approaeh to segmentation of the body is evident also in the sections. The general arrangement of the
reproductive organs is shown in the diagrammatie 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. tenue. 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. Oaslerostomum gorgon sp, nov. [Figs. 240-242.]
Sketches and description based 011 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 it 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 gaaterostoma as those found in the gar and other fish. The appendages
are not hooks, although somewhat rigid, and they doubtless function aK a kind of grappling organ to
enable the worm to maintain a lodgment in its host. There is a dense covering of minute apines 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 ont: 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 close together. The intestine was ellipsoidal. elongate in a ventro
lateral view and immediately in front of the ovary. The globular vitellaria are dorsal and ant.erior 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 mill; diameter of body 0.36 mm.: of neck 0.21 mm.:
of circle of tentacles 0.36 mm.; ova 0.022 by 0.014 mm.

6. (lasterosiomwm. sp.
Few. These are very small and are a different species from- No. I). The anterior sucker is rela

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

COPli:PO» PAHA8ITI~8.

7. Copepod parasites.
Two; from gills.
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Date. Number of fish
examined. Food notes.

]901.
July31. .
August 15 .
August 17 .

]902.
August n ........

I1 (small) ' Small crustacea, No entozoa found.
1. [ several otoliths of fi~h found In alimentnry "1tI1II!.
]2 '''1' Nothing found In altmentary canals that could be Idcntl-

lied except a few otoliths of fish.

1 (small) i Food not noted.
I

NBMA'J'ODES.

1. Immature nematode,q (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.

2. Tetrarlumchu« bisulcaius, 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,

'l'HBMA'I'ODBS.

3. Distomum appendiculanin: Rudolphi,
1902.-Aug. 11, 2; small; no ova; in poor condition.

4. Distomum lenue Linton.
IH01.-Aug. 17, 1. This agrees closely with the variety lenuis,qimc. 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 0.06&
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
scales 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. Gaslcroslonmrn arcuauun Linton.
]H01.;-Aug. ]7, 3; in poor condition, referred with some doubt to this species. Length about 2

mm.; ovum, length 0.020. breadth 0.013; another ~.024 and 0.017 in the two principal diameters.

6. Ga8tero8lomum qracilescen» 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 rnenidia and Tulosuru« mar'inus, etc.

Selene vomer, Moon-fish,

Datc. Number of 'fish
cxumincd. Food notes,

----------------------------1

]902 .
.Tuly31. ,...... 3 (smull) Shrimp und other smul! crustacea. ,
August 18 1 (small) 1 Shrimp. gustropods, lamel llbranehs, sand: 110 entozoa.

1
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CESTODES.
1. Tetrarlumchus bisulcatsu. Linton.

July 31; 1 scolex from cyst in stomach wall,

Trachinotus carolinus, Pompano.

Food notes.Date. Number of fish I
exumlned,

------- _1 ·_ ----- u. --.-----

1901.
August 28 , 1. Alfmentary canIII nearly empty, thc scanty contents al-

most completely digested. 'I'here werc reeognized only
u few bits of wood and the spine of a sea-urchin (1'oxo'
pneusies),

August 30........ 3...................... A large number of broken Iamelltbraneh shells.

1902.
.July 18........... 7 (12 to 20 mm.) ..
.July19 1 (7f>mm.) ..
.July21. 1 (50mm.) .. :, .
.July 22 J (small) ..
.July23 8 (small) .

.July31. 2 (small) ..
August 15........ 12 (small) .

Diatoms and vegetable debris.
Fragrnen ts of small crustacea.
SolenOrn1/fl.
Frngments of small crustacea: no entozoa.
Large number of broken lamelllbrnuch shells, SOmecope

pods and small crustacea.
Fish.
Small amphlpods lind lumolllbrunehs.

PROTOZOA.

1. ~[yxobolis (Henneguya) sp. [Fi~. 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 d111m (Scia:nops oeellatus) andsheepshead (Areho
8argu8 probaiocephalus],

NEMATODllS.

CESTODES.

2. Immature nemaiodes (Aicaris).
1901.-Aug. 28, few; type with slender diverticulum from basal bulb of ccsophagus and short

anterior diverticulum of intestine. Aug. 30, numerous, from alimentary canal; cesophagua loug and
slender; diverticula as in those of preceding date.

1902.-Aug. 15, several.

3. Scolex poly1f!orphu8 Rudolphi,
1902.-July 19 and 21, Aug. 15, few, small.

4. Rhynchobothrium sp.
1902.~Aug. 15, commonly recurring form-c-small Iarva with relatively large hooks from small oval

cysts on viscera.
THIlMATOIJES.

5. Distomum monticellii Linton. ,
1902.-Aug. 15, few; small, immature, with orange-colored spherical bodies in the excretory

vessels.
6. Distomum uilellosum. Linton.

1902.-July 19, 1, small, immature. July 23, 1, distended and rigid when first seen. It had lain
in sea water about twelve hours.
7. Distomum valde-injlatum Stossich.

1902.-Aug. 15, few, in globular cysts.
8. Distomum peetinaturn sp, nov.

See No. 15, under Buirtliella chrusura: July 19, 4. July 31, 3, small.
On July 18 clusters of distome eggs were found in the intestine of this host, about 100 ova in all,

each 0.025 by 0.014. .
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9. Distomum sp. [Fig. 204.]
I901.-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 neek and body 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 nun., 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 behind 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 cesophagus. 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 granules, 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. ilfonostomum sp. [Figs. 226-229.]
1901.-Aug. 28, numerous small ovoid or elongated forms. Most of these worms were elongated

anteriorly, very delicate and -Iragile, When highly magnified the body is seen to be crossed .by
exceedingly minute transverse lines, becoming a little coarser toward the posterior, where the outline
is finely serrate. Posterior half of the body filled with eggs.

Dimensions of living uncontracted specimen, in millimeters: Length, 1.5; greatest breadth, 0.45;
diameter of oral sucker, 0.075; of pharynx, 0.034; 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 OVUIll. A contracted specimen
measuring 0.87 mill. 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 malnly by the contraction or elongation of the neck.

1901.-Aug. 30, 1.
11. .I1Bpidoga8ter ringens sp. nov .. (See No. 24, under Micropogon undulat'Us.) [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 reddish-brown.

The ventral sucker is thick and fleshy and has many loculi. The head appeared to be expal~ded

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 be 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 three on the dorsal, as shown in figures of specimens from the croaker.
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Pomatomus saltatrix, Blue-fish.

Date. Number of fish Food notes.examined.

1901.
July9............ 4...................... Young fish in alimentary canals.
JulylO........... 6...................... Fragments of small fish.
July18........... 1. ..................... Alimentary canal empty.
July23........... 1. ..................... Fragments of fish.
July29........... 1. ..................... Alimentary canal empty,
Jllly30........... 3...................... Fish.
August3 ......... 1. ..................... Do.
August24........ 1. ..................... Food completely digested.
August27 ........ 7...................... Pin-fish and shrimp.
August28........ 1. ..................... Fish and shrimp;
August30........ 2...................... Shrimp.
August 31. ....... 3...................... Fi..h and shrimp.

1902.
July16........... 1 (GOmm.) ............ Numerous exceedingly minute spines In chyle; no entozoa.
July17........... 6 rmallj ............. Fish.
July21. .......... 8 small ............. Fish; no entozoa.
July22.•......... 2 small ............. Fish, amphip~dSand other small crustacea.
July23........... .....do ................ FIsh, small g tropod shells: no entozoa.
July25........... 6 (small) ............. Fish and small annelids.
July28........... 1 lsmall) ............. Not recorded.
Jllly29........... 2 small) ............. Fish.
July31.. ......... 1 (Small! ............. Ffsh, shrimp.
August4......... 2lsmall ............. Fish.
August8......... 5 small ............. Fish, shrimp, spines of unnelids.
August H ........ 1 (smull ............. Ffsh, shrimp.
August 12........ .....do ................ Shrimp.
August 16........ 3 (small) ............. Ftsh, shrimp, bryozoa.
August20........ 1 lsnlalll ............. Pragments of small crustacea.
August22 ........ 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. 84.]
1901.-Aug. 31, numerous, clustered cysts on viscera. Type with long diverticulum of cesophagus and

short diverticulum of intestine-the most common form. Larger specimens with dark-brown intestine.
Some of the cysts filled with brown, waxy secretion.

Hi02.-Aug. 11, cyst on viscera filled with fine granular material in which the very small worms
were embedded. .

3. Immature nematodes (Ascaris sp.).
1901.-Aug. 27, 28, several on each date. This form differs from No.2 in having no diverticulum

of the (esophagus, and the postanal region corrugated. Same form noted on other occasions in other
hosts, but not of such frequent occurrence as the preceding. Same type as shown in fig. 31.
4. Ichthyonema globiceps Rudolphi.

1902.-.Tllly 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 affl;Jcted by the digestive
juices of the fish. Aug. 8, 2 females, 212 and 20 mrn., 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 carne 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 faet 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.
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5. Scolex polsjmorphu« 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; many, small. Aug. 4,20; few, small.

6. Larval Dibothriusn (?).
1901.-July 30, 2 flask-shaped larwe 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 larvre and blastocysts, suggested by their

shape the gland hairs of'certain plants, being slightly knobbed at the ends. This feature was observed
only at the anterior end of the specimen. '

8. Rhsmchobothriuru spedosu7Ii'Linton.
]901.-July 9, 1, encysted on viscera. Aug. 28; H specimen with rather 'long and slender neck,

which was referred at the time of collecting to this species, but with some doubt.

9. Rhyrtehobothrium sp,
Hooks suggest R. plicaium. sp, nov.
1901.-Aug. 30, few, from OVId cysts on viscera. Aug. 31; 1.
1902.-July 22, few. July 31; 1.
Type with long neck and small but not minute hooks.

10. Otobothriuni erenacolle Linton.
1901.-July 80, encysted in stomach wall. Aug. 28; numerous, encysted in stomach wall.

11. 'l'etrarhync7ms bisulcatus Linton.
1901.-July 10, 30; Aug. 81; cysts in stomach wall; few on each occasion.

12. Synbotkrium fiiicolle Linton.
HlO1.-Aug. 80, 1.,
1902.-Aug. 22, I, from cysts on viscera.

]3. Synbothriunt sp.
See introduction, and No. 10 under Cunoscim; reqali».
1901.-Aug. 28, 3.
1902.-Aug. 20, l , from cysts on viscera.

'1·RE~IATODES.

14. Distomum rnonticelli'i Linton (?).
Appendiculate distomes which were found in this host on the following dates were thought at tIle

time of collecting to represent three different species.
1901.-Aug. 24, 1. Apparently identical with No.9 nnder Lagodon rhomboides. Aug. 28; H; 5 of

these-not in good condition. One recorded in notes made' at time of collecting as a distinct 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 Slicker 0.53. Intestinal rami voluminous; reproductive organs rudimcntary. Aug. 31;
1. Dimensions, life, compressed, in millimeters: Length 5; breadth 1.5; diameter of oral sucker 0.34;
of pharynx 0.21; of ventral sucker 0.82; no ova.

15. Distomum viicllosum. Linton.
1901.-July 30, 2, small.
1902.-Aug. 16, 2.

16. Distomum dentatum Linton.
1901.-Allg. 8], 1. The specimen was in poor condition.. It appears to bean individual which has

lost the oral spines.
B. B. 1'.1904-21
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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 as if it had been armed with spines.

18. Gasterosiomum. gracilesccns Rudolphi.
1902.-July 17,1.
See under Menidia, 'l'ylosU1'Us marinus, etc.

19. Microcotyle sp.. [Figs. 147-150.]
1902.-Aug. 8, 1, probably from gills; fragment, the posterior sucker-bearing portion nussmg.

Figs. 147 and 148 were sketched from this speeimen. 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
0.37; 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, 3, 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 small antennas: 2, a pair of hooked mandibles; 3, two pairs of maxillas: 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. Aug. 26; several, males and females. These have been turned over to Prof. C. B. Wilson.

Rachycentron canadus, Cobia, "Cabio" (Beaufort).

notes.

____m.__..__~.__

Arenicola) .

al completely digested. ouly
resent.

der crabs and others).

Date. Number of fish Foodexamined.

I90l.
August 1. ........ 1. ..................... Contents of allmentary can

yellow and green mucus p
August 3......... 2...................... Fish. crabs. and shrimp.
August 8......... 2...................... Fish. shrimp, and crabs (spl
August 12..••.•.. 1. ..................... Fish.

1902.
August 8......... I (150mm.) ........... Fish. shrimp. and annelid (
August 14........ ..... do ................ Fish.

_.M__~____~~··_~_

All the fish examined in 1901 small, 16 to 18 inches in length.
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1. Echinorhynchus sagittijer Linton. [Figs. 1-7.]
. 1901.-Aug. 3, 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
its 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 young and 5 adults found in the pyloric creca,
Details of the anatomy of a male are shown in figs. 1-4.

NEMATODES.

2. Ascaris inquics Linton.
1901.-Aug. 3, 2, young. Aug. 8, 2 large, 6 small. Aug. 12, 3; 1 of them a male with very long

spicules.
CESTODES.

3. Scolex polymorphus Rudolphi.
1902.-Aug. 14, 1, small.

4. Rhinebothriwn, near R .. fiexile.
1901.-Aug. 3, many, in blastocysts, These were found in the alimentary canal. It is not at all

likely that this fish is the final host. This larval Ilhinehothrium 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. Rhynchobothl'ium sp,

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

1902.-Allg. 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. Tetrarhsmchus bisulcatus Linton.
1902.-Aug. 8, few, from cysts in stomach wall.

THE~[ATODES.

8. Distomum moniicellii Linton. '[Fig. 154.]
1901.-Aug. 1, 3, 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 mill. 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 rnm.: 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 armed 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, dose in front 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. I, 3.
Dimensions, life, ventral view, in millimeters: Length 9; diameter 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 hut
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.]6; 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.] 71, 172.]
]901.-Aug. 3, 1. Dimensions, life, lateral view, in millimeters: Length]; longitudinal diameter

of oral sucker 0.08, of pharynx 0.05, of ventral sucker 0.] 7; 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 Paralichtlut« albiquuu».

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;
distance of pharynx from oral sucker 0.27, from ventral sucker 0.04; neck conical.

] 2. Disiomum dentatum Linton.
1902.-Aug. 8, 1, small, immature; length 1.2 mm.

13. Distomum. valde-inflaturn Stossich.
]902.-Aug. 8, 1, in cyst.

Coryphrena hippurus, Common Dolphin.

._--_._----'
Date, Number of fish Food notes.examined.

--_.._~_ .._----

1902.
August 1. ........ 1. ..................... Fish, among which a small Iizard fish and sll verslde were

reeognized.

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

ACANTHOCEPHALA.
1. Echinorlumchue sagWifer Linton.

One, immature; encapsuled on the viscera.

NEMATODES.
2. Ascaris 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 papillie were seen in side view.

4. Immature nematode (Ascari.~).

Type with elongated basal part of u-sophagus-and corrugated .post-anal region.

5. ]ehthyonema sp,
Fragments of female. Ova from one 0.036 by 0.018 mm., from another 0.032 by 0.016 mill. ill the

two principal diameters.
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6. Rlomchobothrium .~peeiosum Linton.
One larva from cyst in stomach wall; another blastocyst without distinguishable larva may belong

to a different species.

7. Otobothriuni erenaeolle Linton.
Very numerous, encysted in submucous coat of stomach.

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

THEMATODE-"l.

9. Distomum tornatum Rudolphi.
Very numerous, for the most part in the stomach; 6il were collected. There was great variation

in size,' 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 ice..
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 montieell-ii Linton.
Four; length 2.5 mm.

11. Distomum tenue Linton.
Forty-two; elongated, slender, white. These are without oral spines and the bodies of most are

smooth. Ina few cases spines wen) seen on the neck-faintly on some, more plainly on others. Head
and neck of many macerated. Cirrus extended in some cases, when it was seen to be relatively stout
and smooth. These specimens bear 11dose resemblance to Distomum sp. from Enehdyopus eimbrius (see
Parasites of Fishes of Woods Hole Region, fig. 330), which may be a specimen of D. Icnue f~OIi1. which

, the oral spines have fallen away.
Dimensions of specimen with elongated neck, in .inillimeters: Length 7.5; diameter, at oral sucker

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. 213, 214.]
Three, with extraordinarily voluminous intestines which obscure other organs. Same as No. 10

under C'ol'yph:cna equisetis.
Dimensions, in millimeters, slightly compressed: Length 8.35; 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 ccsophaguais slender. 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 struetureless, 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.

Coryphrena equiaetis, Small Dolphin.

Dllte.

---_..~- ~_._~.~~-- -

Number of fish
exammed, Food notes,

-----1-----'-----_· -.-----. ---------1
1902.

Atlgllst21 3 _ Pish.
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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
species 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 flaccid 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
an 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 rnm, in the two principal diameters.

CESTODES.
2. Scolex poupnorphu« Rudolphi.

Numerous, small, but with two costse developed on the bothria.

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

type.
TREMA~·ODES.

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. Distomllm appendiculaium. Rudolphi.

Some small slender distomes agree closely with this species.
7. Distornum nigrojlavum 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 the same 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. Lernteonema sp.
Numerous on dorsal fins and sides; on all, but most abundant 011 one of the fish; egg-chains

variously colored, green and purple; all with heads deeply buried in flesh of host.

12. Caligu8 sp.
One; yellowish-brown.
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Centropristes striatus, Black Sea-bass.

Date.
I

Number of fish Food notes.examined.

1901.
August2......... 1. ..................... Fish, crabs, shrimp.
August B......... 3...................... Crabs.
August5......... 1. ..................... Fish and crustaceans.
August7 .....·.... 7...................... Fish, crabs (hermit crabs and others).
August S......... 5...................... Fish and crustacea (crabs and isopods) , bryozoa (Bugula).
August 10.....•.. 4...................... Fish, crabs, annelids. bryozoa, seaweed.
Augustl2........ 0........ 1 ••••••••••••• Fish, crabs, mollusks.
August 13........ 6...................... Fish, crabs, bivalve mollusks, annelids.
August 15........ 3 ...................... Fish,'crabs, shrimp, isopods.
August 16........ 1. ..................... Fish, crabs, shrimp, bivalve mollusks,
August 22........ 2...................... Crabs, sea-urchin (lIIoiera atropos).

Do ........... 1. ..................... Crabs.
________n_.
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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, crabs, 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 ccsophagus.
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.

2. Immature nematode~ (Ascaris).
Type with elongated basal part of msophagus and corrugated post-anal region.
1902.-July 29, few.

CESTODES.
3. Scolex polymorphus Rudolphi.

1902.-,July 25; elongated forms with 2 costre on bothria and 2 red pigment patches on the neck.

4. Rhsmchobothrium. 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 2,5 mm.; length of head and neck 0,8 mm,
5. Rhyncltobothrium sp, [Fig. 94.]

Probably encysted stage of R. longispine Linton.
Small, oval, or pyriform cysts in viscera and mesentery; larvro small, with relatively long COIl

tractile bulbs, and with hooks of various sizes, 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,

6. Rltynchobothrium 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 minute hooks. Probably R.
tenuispine Linton.

1902.-July 16, 1; Aug. 15, 1.

7. Olobotlirium d'ip8acum Linton.
1901.-Aug. 12, a single specimen from a blastocyst on the viscera.

8. Cestode larva.
Apparently a larval Dibothriutn.
1902.-July 19, 1, encysted on viscera.
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'TREMATODES.

9. Distomum motuicellii Linton. [Fig. 158.]
i901.-Aug. 10, a single immature appendiculate distome from intestine. Dimensions, compressed,

in millimeters: Length 1.82; breadth 0.81; diameter of oral sueker 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. III 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, length 0.09, breadth 0.10j pharynx, length 0.054, breadth 0.050;
ventral sucker, length 0.22, breadth 0.24.

10. Distomum. tenue Linton.
1901.-Aug. tz, 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:

Datc. Number of fish
exurrrined. Food notes.

1901.
Julyl0 3 .
July11. 6 ..

July12 8 -' .
Ju]y17 10 ..

July 20........... 10 ..
July27 2 ..
July 30 10 .

July31. 5 .
August 3 I ..
August 6 , 10 ..
August7 1. .
August 17 7 ..
August28 3 .

August 30 I. ..
August3L 7 .

1902.
July8 11 (small, 50-60 mm.) •
July 14 3 (smn ll, 50..ljOmm.) ..
July If, do .
JulyI6 2 (small,50-60mm.) ..

JulyI9 5 ,
Do 3 ,

July21. I. ..
July22 I. .
Jtrly 25 ,.... 1. .
July28 1 (small) .
July31. 4 ..
August 4 () (small) .
August 8......... 1. ..
August 11 5 ..

August 12 3 ..
August 13 4 .
August16 6(5smaU) .
August 18 2 ..
August 19 6 ..
August 20........ 5 .
August 21. 5 (small) ..

Annelids and vegetable debris.
Amphipods, large numbers of fragments of armelfds: spines and

pieces of test of sea urchin (11[oira).
Bivalve mollusks, crabs, unnelids, and sand.
Fiddler crabs, amphipods, several small horseshoe crabs (Limu

Ius), bivalve mollusks (SolenoTfllla and Venus), annelids, test
of sea urchin, fragment of ophmrun, and large numbers of
what were taken to he eggs of Limulu«.

Broken shells of bivalve mollusks, annelids, and sand.
'Fragments of shells and annelids. ,
Broken shells of Jumeflibranch mollusks (two or morc species),

gastropods, annelids, tests and spines of sea urchin, seaweed.
Annelids (A,·enicola). mollusks, ctc.
Broken 8ho11.8, sand, etc.
Mainly broken shells and sand, young Lhnulu«.
Flxh, broken shells, crustacea, sand.
Shrimp, broken shells, anuellds, sand.
Shrimp; hrokcn shells (Iamelltbranehs), univalves (Uro8aIJl1/n:l,),

nnnelids, sen urchin,
Fish, shrimp, lnmellfbranohs, nunellds.
Fish, shrimp, annelids.

Shrimp, amall lumeltlbranohs, and gastropods, seaweed. .
Shrimp, smnll gastropods, unnelids.
Amphl!'OdS and other small crustacen , eopepods..
Smult s ~rimp, amphipods, copepods, Inmellibrnnchs(Solenmll!la),

annellda, snnd.•
Crab, shrimp, luruef libmnehs, small gastropods, sand.
Crab, shrimp, smull Jnmef librnuehs, unnoltds.
Shrimp, lunicllfbrunchs (Solenurll1/a), nnnelids. No entozon,
Crab, shrimp. No entozoa.
Shells of 8,,/{:nom1/".
Shells of Solcrw?/I.lja, nnnelids.
Shrimp, n.rnphipod~, So[en01n1/a, n.nnel id«, sen urchin testes.
Shrimp, Jumellibruuehs, aunelids. /_
Smull crustuccn. No entozoa.
Fish, seales, crabs, shrimp, lamelltbranchs, gnstropods, spiues of

sea urchin, sand.
Lamel llbruuchs, gastropods, seaweed,
Amphipods und othcr small crustnceu, uunellds. No entozon.
Gastropods, shrimp, annelids.
Lamclltbrnnehs, annelids, seu urehtn (Nllira).
Lumelllbranehs, crabs, shrimp.
Crabs, annottds, sea urchin (Jlolra).
Shrimp, umphlpods, eopepods, Sote1Unny".

,-------'------.--------.---
The fish examined in 1901 were frorn 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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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. Echinorhsmchus .~agittifer Linton.
1901.-Aug. 6, i, fro~ mesentery.

NEMATO,DES.

3. Immature nematodes (Ascaris).
1901.-July 27. This is the type characterized in this paper as possessing a diverticulum on both

intestine and ossophagus. 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 mesentery 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 OJsopha~us was elongated and slender. In the larger specimens
the intestine was dark brown.

19Q.2.-July 19, 25, Sl , Aug. 12, few on each date.

CESTODES.

4. Scolex polspnorphu« Rudolphi.
1901.-Aug. 31, few, in intestine, with two red pigment spots and simple bothria.
1902.--July 14, 1, active, 2 costre, no red pigment. July 15, ordinary type, also minuce forms.

Aug. 18, few, large. Aug. 20 and 21, few, smull.

5. Rhynchobothriuln sp. [Fig. 98.]
Hooks suggest R. plicatum Fp. nov.
1901.-Jllly 12, cysts containing type with elongated neck and proboscides armed with small, but

not minute, hooks. July 17, several, encysted on viscera. Diameter M proboscis, including hooks,
0.017 mm,

1902:-Aug. 20, 1.
See No.9, under Bairdiella.

6. Rlumchobothrium sp.
HlOl.-July 17, cysts containing small larvas 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 cysts.

7. Rhynchobothrium sp.
1901.--Aug. 31, larvre from blastocyst. This is the type recorded in these notes as slender with

very long proboscides armed with very'minute hooks.
8. Otobotlcrium crenacolleLinton. [Fig. 110.]

1901.-Aug. 6, cyst with two blastocysts, each with a larva. Upon compressing the cyst the larvre
could be made out through the transparent walls to belong to this species. Diameter of cyst 2 mm.

9. Tetrarhynchus bisulcatus Linton.
1901.-July 31, few. Aug. 28 and 30, scolices encysted in 'stomach 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. inlcngth and 3 nun. in diameter. The blastocyst was about
the same size as the enveloping cyst and was very active. When 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 this species.
Dlmenelous in milltmeters: 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 somew hat 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 Anthobothrium pulvinatum.

12. Cysts.
1902.-July 8, cysts on viscera, probably cestode, but no larvse found.

TREMATODES.

13. Distomum appendiculatum Rudolphi. [Fig. 152.J
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
crossed 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 vitellosum 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. Dimensions in

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.]
1901.-July 10, 1. Wh~n lying free in sea water this distome was rather plump, smooth, but with

fine transverse wrinkles. Pharynx nearly globular and contiguous with oral sucker; cesophague none
or very short; ova very numerous, obscuring other organs; apertures of both oral and ventral suckers
transverse; 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, 175 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 O.l1"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 1.35 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 Micropoqon. 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.
190}.-Aug. 30, a single specimen in close agreement with No.6 under Scucnops ocellaius, found on

the same date, appears to belong to this species, although no spines could be made out either around
the mouth or on the body. There were indications, however, that spines had been present in both
situations. 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. Dimensioris 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-injlatum 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. j\{onostomum vinal-edwardsii Linton.
1901.-Aug. 31, 1.
1902.-Aug. 11, 1.

23. 1Ifonostornum 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 as those collected on the preceding date.· .

24. Monostomum sp, [Figs. 223-225.]
1901.-July 30, 1, rather slender when compressed, and bearing numerous ova.vwhich 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 principal diameters.
Aug. 31, 1.

1902~-July 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 uniformly long oval, larger anteriorly, tapering posteriorly,
and then are easily seen to be identical with the specimens taken in 1901.

25. J1fonostomurn 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.

n (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, 3. Aug. 18, 1. 'I'hese 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. a

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 small suckers 0.13.

COPl~POD PARASITES.

27. EtfJasilus 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 Ergasilus.

Lagodon rhomboides, Pin-fish.

Dllte. N umber of fish
examtned. 11'00<1 notes.

1901.
Jul~·12........... 7 : .

July 16 2 ..
July 18 1. ..
August 5 1. ..
Angust8 1 (small) ..
Augnst 10 do ..
AugustI2 2 (small) ..

August 13 2 _
August 17 8 .
August 20 15 ..
August 21........ 16 .
August22 11. .
August 23 12 ..
Augnst 24 11. ..
August27 2 ..

1902.
July7 35 (smull ; .
JulyH 8 (slllull,.'iOlllm.) .

JulyI5 1 (smul l ) .
JnlyI6 (; (bll-125nllu.) __ ..

July17 6 (smull ) ..
JulyI8 1 (smull) ..
JulyI9 4 ..
July 21. 3 ..
July22 I , ..
August B 4 ..

An abundunce of green seaweed and n few nrnphipods
and unuelids.

Seaweed, ampntpods. smull crabs, and fragments of fish.
Smull bivalve mollusks, amphipods, and unnelids.
Fish, bivalve mollusks, and seu lettuce.
Fish, seaweed.
Fisk
Fish, amphipods, eopepods, bryozoa, vegetable debris,

undsand.
Fish, erabs,
Bivalve mollusks. shrimp. annelida.
Fish, sou lettuce.
Fish, fmees (fish taken ut Iaboratory wharf}.
Fish, sand (same Ioeultty).
Fish, seaweed, sand, f(Eees (same loeulity).
Eiah, bivulve mollusks, erubs, sea lettuce, sand.
Fish, emu, spines of sea urchin (Moira), gorgonin spie

ules.jseaweed, sand.

Shrimp, seaweed, smail gastropods, and sund.
A small piece of the intestine contained muny spines and

other fragments of annelids lind Iragments of smull
crustacea.

Sand with foruminifera, etc,
'I'he ulunentary canals of the small fish contumed small

shrimp lind amphipods; those of the larger fish eon
tllined broken I!,mellilm\l\(Oh shells, spines of sell
urchin, and frngments of seaweed.

Small shrimp and amphipods.
Smull crabs, gastropods, seaweed. .
Seu-urehtn spines, Iarnelltbrnnehs, seaweed.
Vegetable debris; no entozoa,
Young shrimp, smalliamellibranchs; no entozoa,
Crabs, lumellibrnnehs, seaweed.

ACAN'J'HOCJ~PHALA.

1. Ecliinorhsptchus prist'iJ! 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

« In senrehlng for these specimens in the Villi in which they had been placed two slender specimens of DiHlo1ltum
pectiuatum. were found, which had not been noted from this host at the time of collecting. 'fhey lire not given II number
in this report, since It is possible that they mny have heen pla(O,,,lln tlw vil,l by mlstltke.
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two principal diameters; embryos 0.068 and 0.017 in length and breadth respectively. The body was
slender fusiform, tapering from 0.53 mm. at near anterior end to 0.35 mm. at the middle and 0.25 mm,
near posterior end. The anterior end was inverted, butwas seen to be rather abruptly tapering to
proboscis and armed near the proboscis with sagittate spines; a few scattering sagittate spines also on
the uninverted anterior end of the body. Base of proboscis armed with a circle of about 12 relatively
long' and but slightly recurved hooks; anterior to this circle about 16 vertical rows of small, blunt
hooks, about 6 in each row; anterior to these the hooks are arranged in the ordinary spirals, the basal
for a "hart 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, straightish on the other; about 8 hooks

-visible in a single spiral. Proboscis nearly at right angles to axis of body.

2. Rcll'inorhynclws sagitlijer Linton.
1901.-Aug. 22, encapsuled on viscera.

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 resophagus and corrugated post-anal region. (Type shown in
fig. 31. )

CESTODES.

4. Scolex polymurphus Rudolphi,
1901.-Jllly 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 specimcns were seen in a small piece of the intestine which was
being examined under the compound microscope in order to ascertain the nature of the food. The
bothria were all retracted and evidently still rudimentary. These minute 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 costre on the bothria.

5. Cestode blastocysts.
190I.--July 16, 1, on viscera; no larva yet developed. Aug. 17, 1; slender, from viscera; active

after several hours in sea water.

6. RhyncllObothrium sp.
Probably encysted stage of R. longispine Linton.
190I.-Aug. 23, 1. This appears to be the kind which is recorded in these notes as small, with

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 cyst with larva.

8. Tetrm'hynchus bisulcatus Linton.
190L--July 18, from cyst.

'rREMATODES,

9. Distonn'm monticellii Linton.
1901.-Aug. 20, 1, from intestine. Dimensions, in millimeters, compressed: Length 4.2; diameter

of oral sucker 0.27, of ventral sucker 0.52, of body 0.56; ova, numerous, 0,028 and 0.014 in two prin
cipal diameters. Color light red; cirrus pouch in front of ventral sucker; testes close together placed
somewhat diagonally and immediately behind the ventral sucker; o.vary somewhat farther back,
followed by the lobed vitellaria: rami of intestines extend to posterior end of body. Aug. 21, 2,
young, 1.13 and 2 1ll111. in length respectively. The stained specimens show the testes, ovary,
vitellaria, and rudiment of cirrus pouch, all agreeing with this species.

In each specimen in life the excretory vessel, just behind the ventral sucker and [ust in front of
!t, was liIlecl with spherical, orange-colored concretions. These varied from very minute to 0.01 nun.
ill diameter.
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species or are near it. Dimensions, life,
sucker 0.08, of pharynx 0.05, of ventral

Dimensions, in millimeters: Length 2; diameter 1, of
sucker 0.25; ovum 0.075 and 0.058 in two principal

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 0.0»; .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
in millimeters: Length 1; breadth 0.5; diameter of oral

. sucker 0.09.

13. Distomum sp, [Fig. 179.]
1901.-Aug. 17, 1, somewhat macerated.

oral sucker 0.38, of pharynx 0.28, of ventral
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; resophngus 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 specimen under same conditions: Length 1.54; breadth 1.?6; oral sucker, length
0.17, breadth 0.21; pharynx, length 0.13, breadth 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 un flattened 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:

DILte. Number of fish Food notes.examined.
---~.~--

._~,,~.

.July8............ 1. ..................... Crustacea, spines and fragments of tests of sea-urchins.
August 3......... 1. ..................... Hermit crabs and other crustacea, 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.
I'UOTOZOA.

1. hfyxQbolus (Henneguya.) sp.
Aug. 3, a small white patch on one of the pectoral fins, about 2 mm. in length, was found to con

tain spores which appear to be identical with those found in the intestinal wall of the drum (Scircnops
ocellatus) and pompano ( Trachinotus carolinusv. About the only difference noted was that the caudal
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,
~.__.~---

Date. Number of fish Food notes.examined.

1902.
July22............ 2 (small) ............. Bryozoa.

-

I. Argulus sp,

Few; found in washings from intestine, but doubtless from ontside of host.

383'

NEMATODES.

CESTODES.

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

cesophagus 0.5; middle of body 0.67, maximum diameter, a little behind middle, 0.85; length of
cesophagns 0.9; diameter of body at anal aperture 0.18; distance from anal aperture to posterior end
0.16.

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 .Tenny.

Date. Number of fish
examined. Food notes.

1902.
August 20 1 (small) In a small piece of the intestine were found spines, setre

and hooksof annelids, eves of small crustacea, diatoms,
fragments of vegetable tissue, and sand. • .

Augus! 21. _ 5 (small) Annelids.

NEMATOD)j.'S.

1. Small nematodes. [Figs. 49, 50.] ..
Aug. 21, a male, which agrees with No.6 nnder Leiostomusxamthurus.

Kyphosus sectatrix, Rudder-fish; Chub..

Date. Number of flsh
examincd.

Food notes.

NEMOTODES.

1902.
August 23........ 4 _ _" Orubs, lamellfbranchs, vegetable debris, and sand.

1. Ascaris sp,
Fragments of a female. Dimensions in millimeters of alcoholic specimen: 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
oesophagus as in A. habena. The jaw also suggested that species. The eesophagus was cylindrical and
the intestine had thick walls.



384 BULLETIN OF THE BUREAU OF FISHERIES.

Cynoscion regalis, 8queteague, Weak-fish, Gray Trout.

Fish, shrimp.
Shrimp.
F'lsh, shrimp, Iumellibranch,

Do.
Fish, shrimp, annelids.

ACANTHOC~]PHALA.

1. Echinorhynchus prisii« Rudolphi.
1901.-July 17, I, a female. There was also found in this lot the posterior end of a female of this

genus which was provided with papillse. [Figs. 15, 16.]

2. Echinorhsmchus sagittijcr Linton.
1901.-August 6, 1, immature, from mesentery.

NEMATODES.

8. Ascaris sp. Immature.
1901.-July 17, several on viscera; type with diverticulum on both cesophagus 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. Sam.e type as above; 'one examined. carefully showed
the rudiments of jaws characteristic of Ascaris. Many cysts also in the mesentery, some if uot 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 ]9; numerous, in waxy cysts on viscera; intestine red-brown.

CESTODE..,.

4. Scolex polsjmorphus Rudolphi.
1901.-July 6, many, from alimentary canal; two pigment spots on neck. July 10; in gall

bladders, not numerous; pigment spots; rudiments of costre on bothria. July ]5; 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 80; very numerous in cystic duct. Aug. 1, 6; many in cystic
duct. Aug. 12, few.

1902.-July 16, Aug. 18, 18, 19, 20, numerous, in cystic duct and intestine, those in the latter
about one-sixth as long as those from the cystic: duct.

5. Rhinebothrium. sp.
1901.-July 22. This agrees with type found in the toad-fish.

6. Rhynchobothr'ium sp,
1901.-Aug. 7. Cysts in dusters on mesentery. Type with long neck and minute hooks.

7. Rhsmchobothrium 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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CESTODES.

N~;MATODES.

9. Tetrarhynchus bisulcatus Linton.

1901.-July 17, encysted in stomach wall, not numerous. July 19, Aug. 6,7, and 12; few on each
date. July 20; a few cysts with degenerate tissue found in stomach wall.

]902.-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. ]2; I, blastocyst from viscera.

1902.-July 16, 1, blastocyst, length 93 mm.

TREMATODES.
11. Distomum vitello.~um Linton.

1901.-July 30, a single small specimen, without ova, and in poor condition; resembles D. oitellosum
but with pharynx and acetabulum relatively smaller than usual in that species. ..'

1902.-Aug. 13, I, small, immature.
12. Distomum polyorchis Stossich.

In vicinity of pyloric cseca.
1901.-July 17, 1; length 6, breadth 1.4; 14 testes visible on Each side. Specimen not in good

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 maculaius,
14. Microcotyle sp.

1902.-·Aug. 18, 4, small, length 1.5 mm. from gills. The specimens were in poor condition.

Cynoscion nebulosus, Spotted Weak-fish.

Date. Number of fish exnm- Food notes.ined,

1901.
JUly 15........... I ...................... Fragments of fish in stomach.
July22........... 2...................... Fish and shrimp.
July29........... ' 1. ..................... Alimentary eanal empty.
JUlySl. .......... 4...................... I?ish.
August 21........ 2...................... Fish, crabs, und shrimp.
August 28...••... 5...................... Fish, shrimp, jaWB of an annelid.
Augnst 31. ....... 2...................... Fish.

1902.
AUgust 11........ 1 (sma.ll, 150 mm.) .... Fish. shrimp.

1. Immature turnatodr« (Ascaris sp.)
1901.-July 15, 22, 29, few. July 3]; numerous, on viscera. These were noted as belonging

to type designated in these notes as having a slender diverticulum extending caudad from base of
oesophagus and a short diverticulum extending cephalad from anterior end of intestine. July 31;
clusters of cysts on rectum; tissue degenerate, somewhat waxy; in others the eontents were of the
nature of line-grained, tenacious masses in a semifluid. Aug. 28; 20 or more. Intestine of larger
specimens dark brown; (esophagus relatively short; diverticula as in preceding; post-anal region
rather short-conical. There were also numerous cysts of degenerate tissue on the mesentery which
appear to be due to this worm.

1902.-Aug. 11, few.

2. Scolex polyrnorph118 Rudolphi.
190I.-July 29, 31, few; from intestine; small with prominent anterior sucker. Aug. 21; few;

collected from cystic duct. Aug. 28; numerous; not seen in the cystic duct by Mr. Stone, who
COllected them, but they resemble those collected on former occasions from the cystic duct of this fish

B. B. F. 1904-25
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and of C. regal'is. Aug. 311 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. Rhsmchobotlirium. 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 bulbs 0.072, 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 larvre 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,
numerous, in stomach wall.

5. Tetrarhynchus bisulcaius Linton.
1901.-Aug. 28, scolices encysted in stomach wall; associated with No.4.

'fEMATODES.

6. Distomum moniicellii (1') Linton.
1901.-July 29, 1, an appendiculate distome from the intestine; dull yellowish-white, finely and

transversely wrinkled when contracted. Length very variable while living. When the length was
3.6 mm, the breadth was 1.8mm.; 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. It agrees very closely with No. 15, under Micropaqon undulatus.

7. Distomum tenue Linton.

1901.-Aug. 21, I, 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 OI:\ 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 suckerO.Z. 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.

S. Distomum ualtle-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 I
examined. Food notes.

1901.
Aug-ust 10........ 5 .
August 12........ 16 (small) ..
August 13 9 .

Small crustaceans and annelids.
Fish, shrimp, amphipods, and annelids.
Great abundance of teeth and spines of annelids and a

few amphipods. "
2 Fish, crabs, shrimp.
2 Shrimr..

gi:~~Il: ~ :~:J:::::i J}~~~~terial completely digested except a mhmte Irag
ment of a shrimp and the zoaea of a crab.

August 15 '"
August 16 .
August 21. ..
August 22 '"

1902.
.July 14 4 (50 mm. or less) 'Small crustacea.
JUly 16........... 26 (small) Shrimp, shell of Solenomya; sand In Intestine.
July17 6 (small) Spines of annelids.
July 19 do : Shrimp and other small crustacea (Caprella, etc.),
July 21.. 5 Shrimp.
July25 6 1Shrimp and small gasteropod (Olivia).
JUly 29 5 Shrimp.
August 4......... 2...................... Do.
August 5......... 1 (small) Contents of alimentary canal completely digested.
August 8......... 5...................... Shrimp and annelids.
August 11........ 5 Crabs, shrimp, and small-Iamellfbranohs.
August12 3 Crabs, shrimp.
August 18........ 1...................... Small crustacea.
August 19 5 Food not noted.
August 21........ 5...................... Do.

ACANTHOCEPHALA.

1. Echinorhynchus pristi« Rudolphi,
1902.-July 16, 2. July 19, 2. July 25, 1. Aug. 12, L

NEMATODES.

2. Immature nematodes (Ascaris).
1901.-Au~. 10, few, from body cavity: small; type found in many hosts, i. e., with slender

posterior diverticulum on cesophagus 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
<:esophagus could be made out. Posterior end of these worms acuminate. Aug. 15, few; diverticula
easily made out, that from the cesophagus long and slender,

1902.-July 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).

Type with elongated basal part of oesophagus and corrugated post-anal region.
1902.-Aug. 11, few, associated with No.2.

CESTODES.
4. Scolex polymorphus Rudolphi.

IDOL-Aug. 12, few, small. .
1902.-July 14, these were very small and had been overlooked when the viscera were examined

with the aid of the hand lens. A small piece of the intestine was examined 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; Au~. 5, several, small. Aug. 21, few, minute.
5. Oyst in sto;nach wall.
. . 1902.-Aug. 11, an elongated blastocyst was obtained from this cyst, but no larva was yet developed
111 It.

6. Nodular cysts.
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. Rhynchobolhrium sp.
Type characterized by slender larva, long neck, exceedingly minute hooks, from fusiform cysts

on viscera. R. lenuispine Linton is suggested.
1902.-Aug. 12, 1.

8. Rhunchohothrium. sp, [Fig. 93.]
l!J01.-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 (eenlroprisles slriatus)
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.-.Tuly 25, several. July 29, few.

9. Iihsmchobothrium sp. [Fig. 97. See also fig. 98.]
1901.-Aug. 10, cysts on viscera. These contain relatively elongated larvre. A type found in

other hosts, but not of such frequent occurrence as No.8. See under Centroprieie«: 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. plicoium, similar to specimen
from Orthopristi» clirusurus collected Aug. 20.
10. Otobothrium crenacolle Linton.

1901.-Aug. 12, small cysts from viscera in which were blastocysts containing larva-. These were
rudimentary but appeared to belong to this species. Aug. 15, 2 larvie from cysts ill 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. Tetrarlumcliu» bisulcaius Linton.

1901.-Aug. 12, rather numerous, encysted in stomach wall.
1902.-Aug. 13, numerous in stomach wall. Aug. In, 1 encysted in stomach wall. Aug. 5, 11,

18, 19, 21, few on each date; cysts in stomach wall.

TREMATODES.
12. Distomum numiicellii Linton.

1901.-Allg. 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 oiiellosuni 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 (Esophagus was
e~ldently very short or none. Dimensions, life, in millimeters: Length 1, breadth 0.5; transverse
diameter ~f 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. Dimensions, life, in miIIimeters: Length 0.84, breadth 0.42; oral sucker 0.12,

pharynx 0.06, and ventral sucker 0.17 in diameter; ova 0.063 by 0.035. Aug. 16, 2. Aug. 21, 3.
1902.-July 17, few. July 19, 1. July 21, 1. July 29, Aug. 4 and 19, few. The testes in some

are placed somewhat diagonalIy.

15. Distomum pectinatum sp. nov. [Figs. 200-203.]
Body elongate, somewhat fusiform, color white, except where the yelIow ova show through the

translucent walIs. 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 crown dorsal and
l~teral on the head; otherwise the 'worm is smooth. Ventral sncker much larger than the oral, and
situated about the anterior third; pharynx cylindrical, its anterior end touching the oral sucker;
wsophagus long; rami of intestines simple, slender, beginning at anterior edge of ventral sucker and
extending to posterior end of the body. Testes 2., subglobular, at posterior end of body, 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 as or farther than the diameter of a testis, and on the right of the
median line. Uterus very voluminous, filling the body from the posterior testis to the ventral sucker,
and extending thence laterally to the cirrus on the left side to the genital aperture. VitelIaria 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 nsarly 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; pharynx, length 0.21, breadth 0.11;
ventral sucker, length 0.28, breadth 0.25; most of the ova 0.022 by 0.015 in the two principal 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, 15. Aug. 13, 18. Aug. 15, 8. Aug. 16, 1. Aug.
21, 3. Aug. 22, 20.

1902.-.ruly 16,1. July 17,8. July 19, numerous, one smaIl piece of the intestine 4 mJ11. 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. Ifl, 17. Aug. 21, Ii. 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 D. areokuum. 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 ovum measured 0.12 by 0.07 in the two principal diameters.

COPEPOD PARASITES.

17. Caligus sp,
1902.-July 16, 1. Found in washings from intestine but doubtless from outside of its host.

18. Parasitic copepod iLernanthropus),
1\l02.-Aug. 19, 2. Aug. 21, 1; from gills.
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Scirenops ocellatus, Red Drum.

Date. Number of fish
examined. Food notes.

1901.
August 9 .
August 10 .

August 15 .
AugustSO .

5 1 Shrimp.
1...................... This specimen was about 20 inches in length; contents of

alimentary canal completely digested.
2 .: Fish, crabs, shrimp.
1. Fish.

1902.
July18 1 (250mm.) Crabsvshrimp.
July SO........... 1...................... Food not noted.
-------'----------_._--~_."-_._.._--"----------------,

PROTOZOA.

1. Myxobolus (Henneguya) sp. [FiK. 56.]
1901.-Aug. 10, the pyloric creea 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 ina space 15 mm. square. The sporozoa were oval, about 0.013 mm. in length,
0.010 mm. in greatest breadth and 0.006 mrn. thick, with a slender posterior spicule of about the same
length as the body of the sporozoon. The cell wall is 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 also from the outside, their color being an opaque dead white. Numerous
minute, highly refractile bodies were seen to be seattered among the sporozoa where the cysts were
flattened on the slide.

See also under Archosargu~probaiocephalus and Trachinotus carolinus.

NEMATODEI'.

2. Heterakis sp, [Figs. 24,25.]
( "Ascaris (?) sp.," from Paralichihu« denuuus No.6, p. 481, pI. VII, figs. 57-61, Parasites of Fishes

of the Woods Hole Region.)
190I.-Aug. 9, 1. This specimen has two prominent post-anal papillre. There is no indication of

spicules. Dimensions in millimeters, life: Length, 5; diameter, anterior 0:4, middle o.s, at anal aper
ture 0.08; distance of anal aperture from posterior end 0.18; length of cesophagua 0.67.

A specimen similar to this was found in the flounder (see No. 6 under Paralicluhus albiguttus). It
was at first supposed to be a male, but upon examination it was found to be It female, the reproductive
aperture being situated two-fifths of the whole length from the posterior end.

See also under Leiostomus, and Lophopsetta, and introduction for remarks on Heterakis.

CESTODES.

3. Scolex polsrmorplius Rudolphi.
1901.-Aug. 30, few. July 30, few.

TREMATODF..8.

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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it becomes it very conspicuous object. In some positions these lobes suggest by their outline the foro
foot of a mole.

1902.-July 18, 4. July 30, few.
5. Distomum areolaium Rudolphi.

1902.-July 18,6. These agree closely with the species which I have been recording under this
name: The outline, however, is oval-elliptical, with the greatest diameter at the middle of the length,
or a httle in front of the middle. July 30; 6, small, oval, yellowish; posterior end, when first seen
emarginate; 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 circular ventral
sucker 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 these was thrown into rather coarse folds, at· least on the margins, probably an evanescent and
possibly an accidental character. It gave to these specimens a very characteristic appearance.
Dimensions 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 ventral sucker 0.3; pharynx, length 0.3; breadth 0.18;
distance of pharynx from anterior end 0.8.

1902.-July 18, 4, and several others which appear to be the young of this species,

Leiostomusxanthurus, Spot.

Food notes.Date. Number of fish
examined.

1------1-----.---"1---------'------ 1

Crustacea, malnlv shrimp.
Broken shells of 'small bivalve mollusks, amphipods, os.

traeodes, and green seaweed,
Ostracodes, sand with a few small bivalve mollusks with

much vegetable debris.
Large quantities of broken shells of bivalve moUusks,

amphtpods,
Large quantities of broken shells, with small spines of sea.

urchin and sand. . .
Broken shells, many: a few annelids, shrimp, and am.

phipods; much sand.
Fragments of shells ann sand.

Bivalve mollusks and shrimp.
SmaU gusteropod and lamelllbranch sheUs; copepods.

spines of sea-urchin and sand.
Bivalve mollusks, shrimp, annelids.
Fish, shrimp, Iamelllbranebs and small unlvulvas, Sen

urchins.

1901.
Ju ly Ll 1. .
./nlyI2 2 ..

Jnl)·17 12 ..

JulyI9 10 ..

JulySo 3 ..

Do 7 .

JUly 31.. 2 (specimens small, 60
mm. in length.)

August 10 4 (sma.ll) .
AugnstI7 1 (small) .

August24 1. ; ..
August 30 S ..

1902.
•July8 .
JuIYI6 ..

14 (small) Shrimp, smnll Iamelltbranchs, sen-urchins, sand.
6 (small) Small spines of sen-urchins, ostracode shells, very amall

isopods, sand.
JulyI7 \ do Shrimp, smull gastropod sheljs (Oli/'ia), sand. ,
Jllly 19 do Mainly small crustacea. no entozoa.
JUly 21::: ::::::.: '5'(small)'::::::::::::: Shrimp, green vegetable debris, .
JuIY22 · do Amphipods, small. gastropods, annelids:
.July 23 -. 6 [smau) Spines of sen-urchln and broken Iumentbranen shells.
JuIY2ii :. 1 small) Malnlyamphipods. .
.1uly 28 7 small ) ; Ostracodes, eopepods, annellds,spines of sen-urchin, sand.
Jllly 29 · "/4 small) Spines of annelids, diatoms. .
JUI~' 31 5 . . Broken shells, small gastropods. two small sea-urchins.
Angust'i::::::::: 5::::::::::::~::::::::. Broken RMlIs sea-urchin spines. .
AUg'ust 4 4 (small) ., Lnmcllibral!c!ts,ostracodes.spinesofsen-urchm, annelids.
August 7::::::::: 1. _..... La~elllbrflinChtSl'rcgaisltlroPods,small crustacea, bryoaoa,

spm es 0 sen- ih . .
August 8......... 5 (small) .... _........ Lltmellljlbranehs, ontomostraea, annelids, spines of Rea

urc In.
Au t 11 5 Shrimps, sen-urchin, sand.gus .. Sh i s sea-urchin sand; no entozoa.
1~~::.~f I~::::::::. t:::::::::::::::::::::: r.a:-U;RiI)ranChS, sea-urchin spines, sand.

1~:~~:~f ~~........ ~'(s;;,all')'::::::::::::: smalloinmelllbranchs, oopepods, annelids, spines of sea-
........ urchins, sand,

The sea-urchin spines were those of the common spatangoid lIfoi~a atropos.: Th~ sand so c~mll1only

found in the alimentary canal of the spot doubtless comes from the intestines of this sea-urchtn.
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ACANTHOCEI'IIALA.

Dimensions. life, in millimeters: Length 8;
which point it is nearly uniform to the anal

1. EchinorhynchuR pri8ti.~ 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 mrn. 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 proboscis 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. J'uly 25, 2. Aug. 13, 1.

NEMATODES.

2. Immature nematodes (Asr:aris 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 Ironi base of
msophagus noted. A small cyst in this lot, when opened, liberated a minute nematode; July 30.
This seen plainly to be the type of most common occurrence, viz., with a diverticulum extending pos
teriorly from the base of the aisophagus and an anterior prolongation of the intestine. Also found in
another lot of fish examined later on this same date.

1902.-July 8, 2.

:{. Ascaris habetu; Linton.
1902.-July 23, 1, f~male; length 28 mm,

4. Heterakis sp.
1901.-July 19,1, female. This worm agrees closely with No. 2 under Scuenop« ocellatus. Dimensions

in millimeters, life: Length 2.1, length of u-sophagus 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 Lophopsetui and Paralichthu«.
5. Small nematodes. [Figs. 35-42.]

These, which may indeed represent different species, were seen by me for the first time in the
summer 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 eontemplated in this report.

1902.-July 8, few; minutely, but distinctly, tranaverse-eorrugate, Usually 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 (esophagus 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 2R, 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 arc shown in figure. Aug. 8,
few, males and females. If these really belong to the same speeies 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. Aug. 11, ti, identical with those found on .Iuly 8. Aug. 18, several, males and females. The
females agree with type of .Iu ly R. The head of the male differs from this type, see figs. 38 and 89.
Length, 1 mm. Aug. 21, few, same as type of July R, minute, bristly, with circular pit on each side
of head.

6. Small nematodes. [Figs. 4&-48 and fil-.54.]
1902.-July 17,2, males. [See figs. 58 and 54.]

diameter, head 0.045; at base of lEsophagus 0.09, from
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aperture; ~istance of anal aperture from posterior tip 0.18; length of resophngus 0.42; cesophagus
nearly cylIndrical, increasing uniformly from 0.045 to 0.06 in diameter; length of copulatory spines
O. ~2. The papillar were not made out very satisfactorily; about 16 were counted in lateral view, very
nunnte, and all- preanal. The most posterior papilla was nearly 0.4 millimeter in front of the anal
aperture. From this the papilhe continue at nearly regular. intervals for' about 0.8 millimeter. July
25, 2. [See figs. 45 and 46.] One of these, a female, yielded the following measurements in
n~illimeters: Length 2; length of ossophagus 0.36; distance from anal aperture to posterior tip 0.18;
<hameter of head 0.03, at anal aperture 0.04, at genital aperture 0.07; distance of genital aperture from
~osterior end 0.54. July 28, 1 male, associated with No.5, but about three times as long. [See
1Igs. 43 and 44.] .July 29, 2, same type as those of July 17 and 25.

CE~TODES.

7. Scolex polpmorphus Rudolphi.
1901.-July 19, few; intestine. July 31, few, small; intestine.

8. Larval Cestode, )

1901.-July 17, a flask-shaped, slenderlarva, associated with No. 10.

CESTODES.

9. Rhynchobothrium ap,
Probably larval stage of R. lonqispinc 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, pI.
LXIII, figs. 4, 5.

]0. 7'etrarhynchu8 bisulcatu« Linton; encysted in stomach-wall.
1901.-July17, few. July 19,1. July 30, 1 in one lot; several in another on same date. A'lg.1O,

2. Aug. 24, 1. Aug. 30, 1.
TREMATODES.

]1. DiBtomwn appendicukuum Rudolphi.
Hl02.-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. Distonuun monticellii Linton.

1902.-Aug. 21, 1, not in good condition.
]3. Distomum. riiellosum. Linton.

1902.-July 29, few. July ih, 2. Aug. 8, 11, few. Aug. 16, 2.

14. Di.stomulJI valde-inflatuin. Stossich,
1!l02.-Aug. 8, few, in globular cysts.

15. Diaonunn globiporwn Rudolphi. [Figs. 173, 198, 199.]
. 1901.-July 11,1, not in good condition. Dimensions in millimeters, life: Length3; breadth 0.75;

dIameter of oral sucker 0.22, ventral sucker 0.25; pharynx length 0,15; breadth 0.11; ovum 0.096and
0.062 in the two principal diameters. July 17, 2; in one of the worms ova were noticed which were
beginning to segment. No spines were noted on the foregoing, while those collected on the three
following dates were armed with spines which, however, were small and inconspicuous. These have
many points in common with a distome from Opsanus tau (Bulletin U. S. Fish Commission for 1899;
A. p. 469; fig. 324). Aug. 10; 1, a distome with low, flat, squarish spines along dorsal side and along
margins of neck. Color, dirty greenish-yellow by transmitted light. Dimensions in millimeters, life:
Length 3.3; breadth 1.26; diameter oral sucker 0.42, ventral sucker 0.52; pharynx, length and breadth
each 0.12; cesophagqs short, about length of pharynx; intestinal rami extending nearly to posterior
end; suckers and their apertures nearly circular. When the specimen was fixed over the flame under
pressure the resophagus contracted so that the branches of the intestine appeared to originate immedi
ately behind the pharynx. Aug. 17; 1 [fig. 198], evidently same species as the specimen collected
?n Aug. 10, but smaller. Spines on neck and anterior part of body mainly dorsal, ventral spines only
1Il patches on either side of the pharynx. Ova, 0.103 mm. and 0.062 mm, in the two principal
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breadth 1.05;
July 25, few.

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 ofventral 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 dis tomes [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.-Jllly 22, 9. Length of smaller 1.72, of larger 3.75; other dimensions of larger:
diameter of oral sucker 0.3, of pharynx 0.15, of ventral sucker 0'51; ova 0.10 by 0.06.
July 16, 1 and a fragment.

Micropogon. undulatus, Croaker.

Date. Number of fish
examined. Food notes.

---I-----'----�-------------~·_----------------I

August 24 1. .
August26 6 .
August3l. 9 ; .

August5 1. ..
Augustli 5 .
August 12 1. .

August17 4 ..
August20 8 .

1901.
.Iuly f 8 ..

July 10 1. ..
Julyll 2 ..
July 16 6 .
July 20 ..

July 27 ..
July 29 .
July 30 ..

1902.
July 7 .

.Tuly 17 ..
July 18 ..
.Tuly21 ..

.Tuly22 .
July 25 .
July 31 ..

Augustll .
August 13 .
August Iti .
August 18 .
August 18 .
August 19 .
Augnst20 .

6 .
3 ..
3 ..

21i(small) .

5 .
5 .
1. ..

4 ..
2 ..
4 ..

1. ..
l(small) ..
Ii ..

L::::::::::::::::::::
3 .
3 ..

Bivalve mollusks (Solenomlla); crabs. and other crusta
ccn (many fragments); snnd.

A few fragments and many spines of annelids.
Do.

Many fragments of small crustacea.
Large nnmberof broken shells of bivalve mollusks; frag

ments of erustaeeu: u few pieces of a Iarge annelid, and
a quantity of sand.

Fish, bivalves (Solenmltya); annelids.
Mainly broken bivalve shells.
Shells of bivalves, mollusks. annelids, and numerous

pieces of a large Balanoglos8US.
Bivalve mollusks. erustacen, annelids.
Ftsh, bivalve mollusks, annelids. sea urchins.
Alimentary canal empty, except completely digested

material.
Bivalve mollusks, annelids, aseidlans, sand,
Fish, bivalves (Solenomlla, etc.), sea urchins (Jfoira),

annelids, shrimp, and largo amount of sand, which
doubtless comes from alimentary canula of the sea ur
chins.

Fish, bivalve mollnsks, and annelids,
Bivalve mollusks, annelids. and Balanog[08sU8.
Fish, crabs. shrimp, bivalve mollusks, and annelids.

Shrimp, several kinds of lamelltbrnnch and gastropod
shells, annelids, sand.

Annelids, lamellibranchs.
Fish, shrimp. annelids.
Lamell ibrunchs (Solenomya) , annelid, fragment of Ren

urchin.
Annelids and mollusks.

Do.
Large annelid (Arenieola), shrimp, lamellibranchs (Sole·

nomya).
Fish, shrimp, lameltibranchs,
Shrimp, Iamallibranohs, annelids.

Do.
Shrimp, lumell ibranchs, annelids, crabs, sea urchln.
Shrimp, lumellfbranehx, nnd gastropods.
Annelids and bryozoa. .
Annelids und lamcllfbrnnchs.

ACANTHOCEPHALA.

1. Echinorynchus pri8tis Rudolphi; intestine.
1901.-July 20, 4, small. July 27, 3, July 29, 2 females and 1 male; one of the former with

ovarian masses 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.

1\}02.-July 7,9, July 17, 3. July 18,1. July 22, few. July 31,1. Aug. 11, 3. Aug. 18, few.
Aug. 19, 2. Aug. 20, 1.

2. Echinorhsmchus 8agittijer Linton; body cavity.
1901.-Aug. 26, 1, on viscera.
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NEMATODES.
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3. Immature nematodes (Ascaris sp.).
1901.-July 16, few, on viscera. These belong to the type with posteriorly directed diverticulum

of bulbous base of oesophagus and anteriorly directed diverticulum of intestine, found in a large number
of fish. July 20, few. July 29, 1 small. July 30, few, very small. Aug. 26, few. -

1902.-July 18, 25, Aug. 11, 16, 18, 19, few on each date. Also July 31, 1; and Aug. 18,few encysted.
Forms with Clavate ossophagns, short diverticulum on cesophague only. -
4. Ascari« sp.

1901.-July 11, 1 male, small. Posterior three-fourths of the length is of nearly uniform diameter
anteriorly attenuate; jaws prominent, breadth nearly-equaling length, a single papilla made out on
each of the lateral jaws; a posteriorly prolonged diverticulum of eesophagus, spicules slender; post-anal
region short. Dimensions in millimeters, life: Length IJ, 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
posteriol' end 0:08; distance nerve ring from anterior end 0.24.
5. Heterakis fooeolata Rudolphi. .

1902.-July 25, 1 male, and minute specimen in cyst. See introduction for remarks on Heteraki..~.

CESTODES.

6. Scolex polymorphus Rudolphi.
1901.-July 30, few, small, from intestine.
1902.-July 25, few, elongated. July 31, several. Aug. 18, 19,20, few, small.

7. Rhinebothr-ium sp.
1901.-Jl1ly 29, a single specimen, immature. While this .agrees with the genus Rhinebothrium

there is a well-defined anterior muscular sucker, which shows relationship with the genus Eclienei
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 larvm. [Figs. 83, 83a.]

These larvse, 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 ribbed longitudinally. They
were very active and changed their shape constantly. They were provided with a large terminal
SUcker, which, if not an embryonic feature, would rather point to the genus Echeneibotlirium. than Antlio
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 larvse found in Orihopristi« (No. 11).

9. Rhynclwbothrium sp. [Figs. 87-92.] Cysts in body cavity.
These are larva- 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. Au~. 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. Rhynchobothriwn tenuispine Linton. [Fig. lO1.J
1901.-Aug. 31, several larvre from blastoeysts inclosed in cysts on viscera. The first of these seen

were in a watch glass of sea water. They had emerged from their cysts and were everted with the
hlastoeysts still attached. The spines are exceedingly minute.

11. Rhynchobothrium sp.
Type with hooks suggesting R. plicaium.
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. Aup, 18, encysted in mesentery.
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13. Tetrarlumchus Lisulcaius Linton; stomach wall.
1901.-July H, 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 larvie 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. 8ynbothrium 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, 011 viscera. July 11, 2. July 16,

several. July 20, 1, immature, hooks not developed. July 27, 1, cyst with blastoeyst on viscera.
The blastocyst was 48 mrn. in length. The anterior portion, which contains the larva, is usually
very active. It remains attaehed 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. Aug. 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.

1!)02.-July 18, Aug. 16, from elongated blastocysts on viscera.

TREMATODES.

15. Distomum moniicellii Linton.
1901.-Aug. 17, 1, an appendiculate distomc, immature. The reproductive organs could not be

made out with eertainty. Dimensions of specimen fixed over flame in water, in millimeters: 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 Oyno.~C'ion nebulosus, collected Aug. 28.

1902.-July 18, 1.

16. Distomum areolatum Rudolphi.
I!lOl.-Aug. 31,1, a small spinose distorne, with ventral sucker smaller than oral, cesophagus as 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 pharynxj)'(l4, 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 hem.

l!l02.-A ug. 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. Disumrum tenue Linton.
I!101.-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.:36, 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 1II1I1., the latter
without ova, some without spines.

18. Distomum deniaiuni Linton.
1902.-July 31, 1, immature. Aug. 11, few.

19. Distomum oalde-inflatum Stosslch.
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.

1902.-July 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;' ova 0.031 by 0.018.
21. Distomum 'vitello8um Linton. .

The distomes referred to this species are represented by a very great variety of shapes.
. 1901.-July 30,1. This specimen is in almost exact agreement with fig. 336, pI. xxx, Parasites of

~Ishes of Woods Hole Region, U. S. Fish Commission Bulletin for 1899. Yellowish, body covered with
line, transverse wrinkles, characteristic firnbrire around the ventral sucker; length 1 mm. Aug. 5, 1.
Aug. 17, few. Aug. 24, 3. Aug. 31, 1. It should be noted that as individuals begin to macerate, or
even before that, the characteristic lobes or fimbrite around the ventral sucker disappear.

See remarks on this species under Meniicirrhus.
1902.-July 7, few. July 17,3. July 18, several, some transparent, cylindrical, rigid, with promi

nent ventral sucker, one yellowish, flattened, oval. July 31, 2; 1, length 3.15 mm., remarkable for
the elongated posterior region, whichwas fiat and leaf-like, fimbrire around the ventral sucker promi
nent. Aug. 11, few. Aug. 16, 12. Aug. 18, 2. Aug. 19 and 20, few on each date.
22. Di8tomum simplex Rudolphi.

In this species the testes are lobed, the body elongated, and there are no lobes around the ventral
sucker.

. 1902.-July 18, 1. July 21, 2. July 22, 1. Dimensions of one, life, in millimeters: Length 4;
dlamets-, anterior 0.21; at ventral sucker 0.5, middle (maximum) 0.6, near posterior end 0.43;
diameter of anterior sucker 0.18, of ventral sucker 0.3; pharynx, length 0.11, breadth 0.06; ova 0.07
by 0.04.

23. Di8tomwn bothryophoron Olsson.
1902.-July.21, 1, oval, tapering anteriorly. Dimensions, life, compressed, in millimeters: Length

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. Aspidoga8ter rituten« sp. nov. [Figs. 243-249.]
See No. 11 under Trachinotus carolinu8.
Usually convex dorsally and concave ventrally. Body proper elongate, tapering at both ends

and usually projecting beyond the ventral sucker at each end, but subject to some variation (figs. 244,
245); posterior end conical-pointed. Neck cylindrical, head slightly expanded and divided by a lat
eral cleft into a three-lobed dorsal and a two-lobed ventral lip. Head and neck often completely
retracted. Ventral sucker elliptical, with numerous marginal loculi and marginal sense organs.
Thirty-six marginal loculi were found in the specimen sketched in fig. 246. In the same specimen,
which was in good condition, there were 17 larger transverse median loculi, with a median ridge not
stJ'ongly developed, but quite distinct. The ventral sucker is thus divided into 4 longitudinal rows of
lo~~uli, and is therefore of the Aspido[Ja8ter type. In some specimens all the loculi are very indistinct.
DImensions of living specimen, in millimeters: Length 2.57; diameter of head 0.4; pharynx, length
O..HI, breadth 0.14; ventral sucker, length 1.61, breadth 1.1; ova 0.103 and 0.058 in the two principal
dIameters.

. Color variable; in general brownish red with anterior end whitish, border of ventral sucker
slIghtly yellowish or translucent. A not infrequent color effect is amber yellow above, purplish red
below.

. The testis is single, median, usually not far from th? mid~le of the lengt~ of the body, but some
tunes crowded back to near the posterior end of the conical tall by the voluminous folds of the uterus,
;"hich are filled with comparatively large ova and occupy the dorsal and posterior portions of the body.
rhe ovary lies in front of the testis. The vitellaria consist of two elongated lateral masses. The
voluminous vas deferens and muscular copulatory organ lie well forward near the anterior margin of
the ventral sucker. The genital aperture is on the left side of the neck.

The placing of these specimens in the genus A8Pidoga,8ter is provisional, since they possess charac
ters which point with almost equal distinctness to Cotylailpi8 and Cot)lloga8ter. In a revision of the
Aspido/iOthl'idw it will doubtless be found to be necessary either to emend the genus A8pidogaster or to
erect a new genus to accommodate this species.

1901.-Allg. 20, 2. Aug. 31, 3.
1902.-July 17, 1. 'July 22, 2. July 31, 3. Aug. 11, 1. Aug. 16, 1. Aug. 18,3.
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PAHASITIC COPEPODS.
25. Anchorella sp,

1902.-Aug. 20, 2, from gills.

Menticirrhus americanus, Whiting.
-~---

Date, Number of fish Food notes.examined,
-

1901.
·Jllly29........... 2...................... Fish.

Do ........... 1. ..................... Crustaeea (crabs and .hrimpk
:rllly30........... 6...................... Crabs and shrimp, mollusk sells.
July31........... 1.,..................... Fish and piece of sea lettuce.
August 1. ........ 5...................... Almost exclusively shrimp; a few bivalve mollusk shells;

also a few shells of Bulla and Urosalpynx,
August6......... 1. ..................... Fish.
Augu.t20........ 1. ..................... Crabs.
August24........ 5...................... Large numbers of broken lamellfbranch shells; n few

fragments of small crustacea and sand.
.------_._._--~.- ----,

In 1902, :l2 fish, all small, were examined from July 18 to Aug. 20. Annelids, crabs, lamelli
branchs, and shrimp found in alimentary canal.

ACANTHOCEPHALA.

1. Echinorhynchu8 pri8ti8 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 (A8cari8 sp.).
1901.-:July 29, nematodes belonging to the type which have a slender diverticulum directed pos

teriorly from the bulbous base of the cesophagus 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 resophagus 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.
Ang. 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.

'r. Scolex polymorphu8 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 costae on the bothria; also some small. Aug.
6, few.

1902.-July 31, few, small.

5. Rhynchobothrium sp.
1901.-Ang. 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. Rhynchobothrilim sp.

1901.-Aug. 24, 1, 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. JUI~ 29, elongated blastocysts on viscera. Larva from one not far enough developed to allow
even generic determination.

7. TetrachynchuB bisulcatue Linton.
1901.-July 29, scolex from cyst in stomach wall, under serous coat. Other cysts were opened, but

~o e~tozoa found. One liberated a yellow mass, which appeared to bea degenerate blastocyst. The
Il1terlOr was semifluid, with irregular masses of carhonate of limp, scattered through it. The same
condition existed in a cluster of cysts on the mesentery. The presence of carbonate of lime in these
cysts was shown by the brisk effervescence in dilute hydrochloric acid. In some cases the calcareous
material, instead of being scattered through a fluid in granules, was aggregated into a mass which filled
the greater part of the cyst. Other scolices obtained from another fish examined later on this same
date. July 30, scolices from cysts in stomach wall. July 31, few. Aug. 6, few.

1902.-July 18, 23, 25, Aug. 1, 15, few on each date; cysts in stomach wall.

TREMATODES.

8. Di8tomurn monticellii Linton (?).
1901.·-July 30, 1, incomplete specimen closely agreeing with this species. Oral sucker 0.10 mm.,

ventral sucker 0.32 mm.: ova 24 by 14 microns. July 31, 3, pale orange; ventral sucker more than
three times diameter of oral; ova 27 by 14 microns, cirrus spinose, one of the vitellaria distinctly
three-lobed, but not situated far back of ventral sucker. Aug. 6, 3 small distornes, which agree with
t~is species in proportions and character of vitellaria, but the ova are smaller than in any appen
diculan, I have hitherto seen. This latter feature is true also of a large distomo which was associated
with these (see No.9, below). Dimensions in millimeters: Length 2.8; diameter of oral sucker 0.11,
ventral sucker 0.46; ova 0.014 and 0.010 in the two principal diameters.

9. DiBtomum tornatum Rudolphi. [Fig. 156.]
1901.-Aug. 6, 1; vitellaria tubular. Dimensions, in millimeters: Length 10, breadth 2; transverse

diameter of oral sucker 0.32, of ventral sucker 0.84; ova 0.015 and 0.010 in the two principal diameters.
See No.8, above.

10. DiBtomurn lJitel108um Linton.
1901.-July 29, numerous; of great variety of size and shape, e. g., length 1.12, breadth 0.4; and

length 3.6. The ova do not vary much from 60 by 40 microns in the two principal diameters. Fim
J~ri~ted borders of ventral sucker very prominent. When placed in fresh water these distomes become
rigid, the body cylindrical. and the neck reflected until it stands nearly at right angles to the body.
T~e neck, even in the larger specimens, is always very short. ,Fifty or more were obtained from a
third fish which was examined later on this date. Most of these were elongated, 5 111111. and more
in length, with prominent ventral sucker and retlected neck. The distomes in this lot were rather
?elicate and fragile. There were a very considerable variety of shapes. Indeed, if they were not seen
111 such large numbers together they might very easily help to increase the confusion which exists at
the present time in the classification of the dis tomes. July 30, large numbers and great variety of size
and shape. July 31,' few, large (4.25 mm.) and fragile. Aug. 1, numerous. Aug. 6, numerous, very
variable in shape and size most of them somewhat macerated. Aug. 20, 150 from one host. Aug.
24, numerous. ' .

1902.-July 18, 23, 25, Aug. 1, 15, 20, usually numerous and of diverse shapes. .
Dimensions, in millimeters: Length 1.12; diameter 0.15; another, length 3.92, diameter 0.4. A

leading character of this species is the presence of a number of short lobes surrounding the ventral
sucker, often very prominent, but in certain stages of contraction to be made out only with great dif
fiCUlty. In specimens which are not in good condition these lobes can not be made out at all.
Indeed, they were not noticed in the specimens upon which the original description of the.species was
based. The longer specimens owe their greater length principally to the extension of the body, and
not to the neck, which remains short. (Esophagus distinct and of moderate length.

II. Di~tornu1J! tenue Linton.
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. Dietomum hispidum. Abilgaard.
1901.-Aug. I, 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.

Dllte. Number of fish
examined. Food notes,

-----------1---------------------- ----

1902.
.Tuly 17 1 (length 32 mm.) Copepoda and ZOOOIlof embs-no entozoa found.

Chretodipterus faber, Porqee.

._------

Dllte. Number of fish Fuod notes,examined.
_._----~ --~-----

1901.
Julyl!. .......... L ____ . ____ ... __ . ____ .. Contents of alfrnentary canal almost Indistingulshuble,

but under the microscope fragments (for the most
part spines) of nnncltds: the eye of It shrimp or sma.ll
crab, and 11 number of small, sandy, oblong bodies,
presumably Ioraminifern. Nu entozoa.

.Tuly31.. __.. __ ... 1. __ .......... __ . ______ This specimen was small, 100 mm, long. The ulfrnentary
canal contained sand, in which setre of annelids and
tests of diatoms were recognized.

August6 ......... 1. ..................... Small specimen. The only recognfznble material WIlS a
gOr~Onill11 coral (Leptogorgia) , orange colored, und
wit 1 slender, straight spicules.

nmMNroDEs.

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. Thepharynx, 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 distinct cesophagus, and the intestinal
rami are simple and extend nearly to the posterior end of the hody. 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 ahout 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
ohscuring the other organs. Folds of 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 Slicker 0.2; ova 0.06 hy 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.

190i.-July 31, 9, small, short-oval. Aug. 6, numerous, of great variety of shapes.
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Monacanthus hispidus, Pile-fish.

Number of fish
examined. Food notes.

Shrimp, annelids.
Hermit crabs, umphipods, smnll lamellibranohs, sen

weed .
Smull piece of intestine examined with compound mi

croscope and found to be packed with a bryozoan
(BIl[Jllla) .

Large quantities of Buouia ~p. unrl amphipods, also cope
pods, 11 few fragments of lamelltbranch shells, a few
egog cuses of II gasteropod, and n little sand.

BII[Jula, gastropod eggs, small lumellfbranch, Crepiduia
and three other small gustropods.

lIluinll'lilu/llla.
flmllll']Ilmellibrllnehs und lunphipods.
Small orustnoon, several species of Iamellibrunohs, und

bryozoa; no entozoa.
Food not noted.

Do.
Amphipods and small gastropods (OU"ia, ete.).
Amphipods, small lnmellfbrunchs, and bryozoa.
Arnphlpods, small sea urchins, sand; no entozoa.

11 (small) ..
9 (small) ..

13 (small) .

1901.
July :ll 1 (small) Srnal l amphipods, Iragments of other smull crustaeea, sea

weed; no en tozon.
1902.

.Tuly7 ..

.TnlyR ..

•Iuly l t .

.Tn]y16 2 (sma.ll ) .

Jnly 18 G (smu Il) ..

fn/ y I9 3 (small) ..
'T U y21. do .
. nly23 2 (smul lj ..

iUly 20........... 1 (small) .
J Illy 26 3 (sma ll) .

n y29 do ..
August 11........ I (smnll ) ..
August 20 do ..

ACANTHOCEPHALA.

1. Echinorlmnchus pristis Rudolphi.
1902.-July 25, r, male.

CESTODES.

2. Scolex polylllorphus Rudolphi.
1902.-.July 8, few. July.14, numerous, forms with one costa on bothria.

19, several. July 21, 28, few, forms with two costre. July 25, few, minute.
with two costse. Aug. 11; I.
8. C!l8ts.

1902.-July 7, small cysts 011 viscera; no larvre found.

July 18, few. Julv
July 26, few, form~

'rIlEMA TODES.
4. Distom.um vitel108/tln Linton.

1902.-July 8, 1.

5. Distomum ualde-iuflatum Stossich,
1902.-July 16, i, in capsule Oil viscera. Dimensions, life, compressed, in millimeters: Diameter

of capsule 1.05; length of distome 0.8f); diameter, anterior 0.21, posterior 0.45 (nearly uniform from
ventral sucker back); diameter of oral sucker 0.18. of ventral sucker O.H). Thirty-four oral spines,
~louble row dorsal and ventral, single row lateral. This arrangement of hooks is like that of Distomum
lmpari'~ln:ne from Rachyeentron conadu». July 18, 1.
G. Ocrcuris,

1902.-.Ju]y 8, 8 redia-like bodies from body cavity; shape reniform with a few oil globules in the
hilus; several iudividual aggregations of cells which arc probably young Cercaria'. Dimensions in milli
meters: Redia, length 1.05; breadth 0.45; cercaria from 0.07 to 0.15 iu length.

Alutera schoopfii, ]i1ile-fi·~h.

illite. Number of fish
exnmlned.

Food notes.

1901.
Ju ly Hl 1 (IGO mm.) .

AugustS ; 1 (smnll) ..

Alimentary canal throughout its length crowded with
bryozoa. .

Shrimp, nmphlpod, find sea lettuce.

No entozoa were found save one small cyst with nothing in it that could be identified.

n, Il. F.l004-26
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Spheroides maculatus, Puffer,

Duto. Number of flsh Food .notcs.examined.
~----.._---

1901.
July 31. .......... 5...................... A great vnriety of mollusk shells. broken, both bivalves

(Pecten, Anomia, Solcnomsta, Venus) and univalves.
Also barnaclos (Balanns); bits of worm tubes mndo of
sand and pieces of shell; fragments of tests of sen
urchin (JI[oi/'rt atropos) and smn.ll spines of same:
Hpongc. .

August 1. ........ 4 (smn ll) ............. Food prnction.lly the same ItS in foreguing. Fragments
of tests and 10080 spines of the Moira sen urchin, Moira,

1902.
especially ubundaut. _

.ruly7............ 1 (150mm.) ........... Arb(ltia.
August 11. ....... 1. ..................... Crab, shrimp, Larnaele (Balclnlls) , annelids, sell urchin

(Motra). watermelon seed.
August 15........ 1. ..................... Operenlum of gastropod, sen urnhin (MOira).

I
August 20........ L ..................... Crab, shrhnp, amphipod, annelid. bryozoa, sen.weed.
August 23........ 2 ...................... Ascidinn, oyster and other lamulllbranchs, Arbacia.

NEMATODES.
1. Ascaris, immature.

Type with diverticula on cesophagus and intestine.
I902.-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 rosophagus with a series of
, punctate dots along its axis. Aug.' II, few. In this lot the jaws were sufficiently developed to show

apparent identity of the species with A. habena. The diverticula of cesophagus and intestine also
agree with that species.

CESTODES.

2. Teirarhsjnchu« bisulcaius Linton.
I902.-Aug. II, 1 scolex from viscera.

TREMATODES.

3. Distomum vibex Linton. [Fig. 188.]
1901.-,Tuly 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
sketch 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. S.

National Museum, vol. xx, pp. 537-538, pl. LIB, figs. 1, 2. Same as No.4 under Siphosunna [uscum,
and No. 13 under C!!lIoRcion reqalis.

Squarish-oblong, thick, white. Dimensions in ruillimetera of living specimen, slightly compressed;
Length 1.27; breadth through anterior sucker 0.3, through ventral sucker 0.4, maximumbreadth 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. Oosierostomum f/raeilescens Rudolphi.
1901.-Aug. 1, 1. This is identical with the species from the gar (1'ylo.mrus ma'l"inus) collected on

the slime datc. It is of course possible that this specimen came from that lot. Since, however, great
care has been exercised to prevent the mingling uf material from specificully different hosts, I do not
think it is likely to have chanced on this occasion.
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Chilomycterus schrepfi, Rabbit Fish.

Food notes.Number of fish
examined.

Date,
,-------,-------------,--------------------------

--------~----I--------I~-------------------I

1902.
July5 1 (125mm.) .

.JulyS I. ..

JuIy22 1. _ ..
AugustI3 I. ..

August 10 1. .
August20 I. .

I'rlnclpnlly small mollusk shells, both gasteropods and
lumellibranehs, among which u smn ll Orcpiduta wus
ubundunt: shells more or less broken.

Large numbers of brokcnlamellibranchshells and small
gastropods. The' latter, for the most part, hurbored
hermit crabs.

Same as above.
Same us above; small oyster shells, young Cardium,

ttuouass«. and elnw of era b noted.
Fisli, crab. lamellibrauchs. and gastropods and seaweed.
Gastropods and lamelllbrauchs, several species; also

bryozoa and an isopod.

NEMATODES.
1. Ascm-isncr/tecta Leidy.
. 1902.-.Tuly 8, 1, female. Body wall of living worm transparent, faintly yellow by transmitted

lIght, vascular; intestine broad yellowish' ovary darker; intestine and resophagus each with a slender
diverticulum. Aug. 16, 2.' ,

TREMATODES.

2. Distomum sp. [Fig. 208.]
1902.-July 5, 2, small, white, subspherical; immature. Intestines voluminous, the bifurcation

\'entral 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;
ova 0.072 by 0.043. Aug. 16; 1. This was at first taken to be a .i\[onostomum, the ventral sucker for
some reason being 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
together as to appear to be but one. Vitellaria abundant, posterior, lateral and peripheral to (esopha
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. III another the cirrus appeared to make
a sharp turn dorsa-caudad then mediad to open in the ventral sucker as in Mo,w.~tomum.

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 distinct.

COPEPODS.

3. Chondracanthus sp.
These interesting forms, along with other parasitic cope~ods 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 5.5mm; length of egg-chains 3 mm, Some
of the ova contained nauplii.

1902.-July 5, 37. July 22, 23. Aug. 13, numerous. Aug. 16, 1.
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Prionotus scituIus, Sea Robin.

Date, Number of fish
cxnmined. Food notes.

1901.
August 1. 5 (small) Numerous smnll mollusks (Bulla, Solctumnja, ctc.) and

crustncen (ostrncoids, copepods, eumncea, etc.).
August 10 1 (small ) Shrimp, small univulve mollusks (young Oli,'ia).

1902.
August 1. 1...................... Crabs, shrimp, small gastropods.
August lb 6...................... Fish, crabs, shrimp, smnll gastropods.

NEMATODES.

I. Immature nematodes (Ascaris sp.).
]901.-Aug. I, few, on viscera; type with diverticula on both cesophagus and intestine.

CESTODES.
2. Rlnmcholoihrium sp.

Type with oval cysts, short larva, and relatively long hooks. Aug. 1, 1902; 1.
8. Tetrorlujnchus bisulcaius Linton.

1901.-Ang. 1 and W, few, encysted in stomach wall.
1902.-Aug. 15, cysts in stomach wall.

'fREMATODES.

4. Distomum appetuliculaium. Rudolphi.
1902.-Aug. ]5, 1.

5. Distomum udclloeuni Linton.
1902.-Aug. ]5, I, not in good condition.

6. Distomum sp. [Fig. ]57.J
1902.-Ang. 1, J , 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.

Date. Number of fish Food notes,exumlncd.

1901.
.l ul y S............ 2...................... Fish and crabs.
•luly18........... 2...................... Fiddler crabs.
.1uly81 ........... 2(smllll) .............. Otol ithx of smnll fish, crabs, shrimp.
August l ......... 4 (smnll ) .............. Crnbs and shrimp.
August 16........ 6(smllll) .............. Fish and crabs.

1902.
.Iu ly S............ 1. ..................... Crustncca: no entozon,
.Luly Tl ........... r, (150mm.) ........... Crubs, shrimp,
.1uly2:1.. ......... 1. ..................... Lnrnclltbrunehs, young Limulus, srnn ll crustncen: no

entozoa,
,fuly24 ........... 1. ..................... Crabs, shrimp.
August 8......... 8...................... Shrimp, nmphipods, copepods, cte., nnuullds,
August 1:1 ........ 2...................... Shrimp.
August 18........ 1. ..................... Shrlmp.Tnmul llbrnnchs.
August 20..•..... 2 ...................... Shrimp, seu urchin.

ACANTITOCEI'IIALA.

1. Echinorlnmchus sarJillifcr Linton.
1901.-.Tuly 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.
]901.-Aug.•I, few, not in good condition.
1902.-Aug. ]3, few, type with diverticula on u-sophagua and intestine.
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Ch1:iTODES.
3. Scolex polY11l011JltU8 Rudolphi.

1902.-Aug. '20, few, small.
4. Rhyncltobotltriurn sp.

1901.-July 8 and 18, numerous, encysted in stomach wall. They agree with the form figured in
Larval Oestodcs of Fishes, Proceedings of U. S. National Museum, vol. XIX, pl. I,XlII, figs. 3-5."

1902.-July 11, few, type with small oval cysts on viscera, short larva, and relatively long hooks.
5. Tctrarhyncltu8 bisulcatu« Linton.

IflOl.-July 31, Aug. 16, few, encysted in stomach wall.
1902.-July 11, few. Aug. 12, 3.

TllEMATODES.

6. Distomum appcndiculatmn Rudolphi. .
1901.-Aug. 1, 2, cylindrical, with fine, regular, transverse wrinkles, under high magnification

resembling annulations; position and general character of testes, Mary, and vitellaria agree with this
species. Dimensions, in millimeters, life: Length, not including appendix, 0.88; diameter of oral
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.

J902.-Aug. 8, 1. [Fig. 153.] Annulate, with sharply serrate outlines in life. Testes' 2, close
behind ventral sucker, diagonally placed. Seminal receptacle between testes and ventral sucker.
prostate, elongated, and conspicuous. Ovary behind testes a distance equal to its own diameter;
Vitellaria 2, close to posterior edge of ovary, not lobed; uterus voluminous. Length, in millimeters,
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. Distumum mouiicellii 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. lJi8tul/lum »itellosuni Linton, "

1901.-July 8, 31, Ion each date.
1902.-Aug. 8, 1. This specimen was remarkable for the elongation of the ventral sucker on a

pedicel; the Iimbriated border around the ventral sucker was also unusually prominent. The speci
men had no ova and appeared to be immature. Aug. 18,2. These were of very different appearance,
the one from the other. One was oval and looked at first like D. pyrU'orme. 'I'he other at first had
somewhat the habit of body of D. appcndiculatulII. This diversity of form is not unusual in this
species. Specimens in the same lot are often found which bear but little resem blanco to each other,
~)ut which, after [fattening under a cover glass ill the presence of gentle heat, expand into identical
forllls.

, COI'EI'O]) I'AHASITES.

9. Lcnwnthropus sp. From gills.
1902.-Aug. 18, 2, females with long egg chains.
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Opsanus tau, Toad-fish,

Date. Number of fish
examined. Food notes.

1901.
July9 1 (small) ..
JulyI6 1. .

JulyI8 2 .
July:.!4 1 (small) ..
July26 1. .
August 2 2 .

Do 4 ..

August 3 2 ..
August6 4 ..
August s......... 1. ~ ..
August9 2 .
August 12 6 ..
AugustI3 9 ..
August 16........ 1. ..
August 20 2 ..
August 21........ 1. ..

AugustZl 2 ..
August 23 \2 ..
August27 5 ..

August 29........ 1. ..

August 30 3 .

1902.
July14 2 ..
JulyI6 9 .

JulyI9 4 ..
July21. 2 :
July2:.! 4 ..
July26 4 .
July28 1. .
JlIly29 4 .
July30 4 .
July81. 3 .
August 4. • • . .. 11 .
August7 1 (large) .
August 8 1. .
August 11. 5 ..
August 16........ 1. ..
August 18 4 .
August 19........ 8 .

August20 9 ..
August 21. 2 .
August 22........ 1. _ ..
August 23 1. ..
August26 2 ~ .

Fragments of crustacea.
Fish and Shells of gastropods (Ilyanassa, Urosmpynx,

Actiirus ('I), Truiiia, etc.),
Small crabs.
Crabs.
Crabs and other crustacea.
(1) Ilyanassa (several), Pecten, sea anemone, small crab,

piece of burk.and large pebble. (2) Pieces of test lind
spines of Arbatia (a large quantity). These fish were
taken ncar the wharf lit the laboratory. No entozoa
were found in the alimentary canal of the second. It
would appear that the diet of sea urchins had in this
case acted as an anthelmintic.

This Jot, which was taken at the breakwater near Fort
Mucon, contained only crabs in the nlimentary canals.

Crabs and gastropods (Ilyanassa and Urosa11Jynx).
Fish, crabs, and gastropods.
Lnmellibranch mollusks.
Crustacea (hermit crabs).
Fish and crustacea.
Crabs, gastropods, and sea urchiu (Arbacia).
Fish and crabs.
Fish and mollusks.
Stomach empty; material in intestine completely di-

gested.
Fish and crabs.
Fish.
Fish, gastropod and lamellibranch mollusks, small stone

crabs.
Fish, Iamellfbranch mollusks, spidcr crabs, and other

erabs.
Spider crabs and -other crabs, gastropod mollusks.

Hermit crabs and shrimp.
Crabs, gastropod shells (most of them with hormit cmbs),

armelids.
Crabs, shells, shrimp,
Crabs, shells.
Crabs, shells, shrimp, Pecten.
Shrimp.
Not noted.
Crabs.
Crabs (fiddler, stone, and hermit), shrimp.
Shrimp.
Shrimp, crabs, gastropods, lumellibranchs, eel grass.
Alimentary eanul empty.
Crabs, shrimp, sen urchin (Arbacia).
Crabs, shrimp, gastropods.
Stone crab, shrimp.
Crabs, gastropods.
Stone crabs, bermit crabs, shrimp, gastropod shells

(Ilyunas8U, Urosulpynx) , A,-bacia (spines and test), eel
grass,

Hermit crabs, spider crabs, etc., fish.
Crabs.
Not noted.
Alimentary canal empty.
Spider 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 male and 1 female; also 2 immature nematodes. The latter had diverticula to n-sophagus
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. Aug. 13, 25, adult males and
females, and immature. Aug. 21, 2 large and 3 small. Aug. 22, 12, all from one oj 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. 2\), 5, female. Aug. 30, 6, young.
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HJ02.-July 14; 1, male. July 16, 12, adult. July 19, 1, female. 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 luibena.
. 1901.-July 16, few, from alimentary canal; diverticula of intestine and <esophagus, as in many

different hosts; the most usual type; agreeing' ill this particular with A. luiberui. Length 15 mm ..
JUly 26, several. Aug. 2, 2. Aug'. G, 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
A8cm'i8. Aug. 20, numerous. encysted in intestinal wall. Some of the cysts were without nematodes
~n4 filled with waxy, degenerate tissue. Aug. 22, a yellowish cyst with calcareous nucleus, agreeing
1Il general appearance with those of preceding date. [Fig. 27.] The diverticulum of the intestine
was observed to extend halfway to the mouth, while the diverticulum of the <:esophagus was longer
than the \esophagus.. [Fig. 28.]

1902.-July 14, 2; length 8 mm. July 16, numerous. July 21, several, different sizes. Aug. 7,
sever~l, some encysted and surrounded by yellowish, granular material; several, encysted, with waxy
secretion. Aug. 18, several. Aug'. 20, several.

CESTODES.

:~. Scolex polymol'phus Rudolphi, [Figs. 76-78.]
1901.·-July 9, numerous in intestine and larger than I have been accustomed to see them in this

situation. Each bothrium was crossed by two distinct ribs (eosnc): Anteriorly there was a distinct
lI1~lscularorgan like a globular pharynx, which doubtless functions as a sucker. 'I'he appearance of
thIS structure was not unlike the mouth and pharynx of a trematode. July 16, several, active; red
pigment present in neck, and costre on the bothria. When disturbed some retracted the bothria until
nearly invertod, The last part to disappear is the posterior edge of the bothrium.. July 18, rather
numerous in alimentary canal; very active; two costre on each bothrium. One was noticed which, in
addition to the two costee, carried an anterior loculus on each bothrium.· It is probably a young
Calliobothl'ium. Another had the characteristic bothria of. Echeneibothrium and Rhinebotltrium. 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 Rhineboihrium, which was encysted on
the viscera, and abundant in this lot. (See No.4, below.) Length of bothria, in this larva, about the
sallie as that of its associates which have but two ribs on the bothria, instead of tbe numerous ribs of
this one, viz., 0.2 mrn. Corresponding forms released from blastocysts (No.4, below) measured abont
0.7 mrn. when at rest. July 26, numerous; large, two costre developed on bothria and two pigment
patches in neck. Same found on three following dates: Aug. 2, few; in both lots on this date. Aug.
6, 23, several. Ang. 27, numerous; in intestine small; also in cystic duct, larger. Aug. 29, numerous,
from intestine. The largest had bothria which resembled those of Calliobothrium and Acanthobotlt)'ium,
but without hooks. Some of the smaller also had costre faintly outlined on the bothria. Aug. 30, few.

1902.-July 14, rather numerous in intestine, with costre on bothria but no red pigment. July 16~

different stages of development, the longest with two costrc, July 19, numerous. July 21, two sizes,
the smaller about one-tenth' the length of the larger, one curious abnormal form with three-forked
posterior end, .very changeable. [Fig. 78.] July 22, several. July 2G, few. July 28, few. July 30
and 31, several, Jarge and small. Aug. 4, numerous, some comparatively large. Aug. 7, numerous,
small, with two costre. Aug. 11, rather numerous. Aug. 16, few. ~ug. Hl, speci~nens w!th red pigment
and two cosUe, Aug. 30, several, red pigment, two eostre, one specimen noted With rudnnentary hooks"
(Calliobothriwn or Acanihobothriums, Aug. 21, large, two red pigment patches, rudimentary hooks.
Aug. 22, rather numerous, small. Aug. 2G, several, of good size.

4. Rhinebothriurnsp. [Figs. 59-74.] .
These are larval forms near R. flexile. 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 larvre are found on the viscera generally, but especially on or ncar, occasionally in, the liver,
and in the mesentery. Early in the season of HIOl I was struck by the large numbers of blastocysts
clustered together in comparatively small compass. [Fig. 51l.] The frequent recurrence of these
clusters led me to examine them with Rome 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 usually much, often enormously, elongated. [Fig. 62.]

Dimensions of one, in millimeters, life: Enlarged auterior portion 8 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 hlastocysts 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 contains numerous calcareous bodies, which often are
rather irregularly shaped. Upon continued pressure, especially if aided with needle points or similar
tool, the larva may be liberated from the blastocyst [fig. (4). When so liberated it separates from the
blastocyst. Even when separated entirely from its blastocyst its bothria often remain retracted,
They may be seen in some instances protruding frum 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 after
they had been thus unsheathed. The bothria are leaf-like and have the characteristic loculi of the
genus Rlunebothrium. The number of loculi on.each 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 5G in all. One
character possessed by these larva:', which would at first glance ally them with Echeneibothriuui 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 Iarvre of the genera Rhincbothrium. and Eclieneiboihrium will be found to be mueh alike.
(See above under Scolex polymorphu8.)

It is not unusual-to find two or Inore blastocysts each with a larva inclosed in the same cyst.
Attempts to demonstrate the vital connection between two hlastocysts each containing a larva by
means of sections 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 blastocyst, in millimeters: Length,
of larger end 0.45, of smaller end 0.21, of connecting part 0.G5; diameter, of larger end 0.80, of smaller.
end 0.19, of connecting part 0.09, in the middle, constricted 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 duster 20 mm. square and containing several
hundred cysts on the mesentery, One cyst in this lot contained three blastocysts, each withu larva.
Aug. 2, numerous on liver,' stomach, and intestine, some in dusters. Aug. a; numerous in cluster in
one of the fish, few on the liver in the other. Aug. 6 and 8, numerous, clustered. Aug. Il, numerous
in clustered cysts on serous coatof rectum. Aug. 12, 18, 16, 20, 21, 22, 2:~, numerous clusters of cysts
on viscera on each date. Aug. 27, clusters of cysts on rectum, in and on liver, cysts in stomach wall.
Aug. 21l, numerous clusters of cysts ou Iiver and other viscera. Aug. 80, few, cysts on viscera.

Clusters of cysts containing blastocysts and larvre on viscera.
11l02.--July ]4, Ill, numerous. July 21, 22, several, also elongated cysts with blastocysts, but no

larvas [fig. 84J. July 2G, 28, numerous. July 21l, 30, 81, several. Aug. 4, numerous. Aug. 7, 8, not
/
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numerous. Aug. 11, 12, 16, 18, uumerous. 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 Sipliostomcfueeum,

5. Rh.l/ncllObothl'ium lumitluluni Linton.
1901.-July 26, from cysts associated with No.4; Iarvio remaining attached to blastocysts;

c~ntractile bulbs long and slender with red pigment spot <It anterior end of each, length 0.56 mm.:
dlltmeter 0.07 mill.; proboscides not seen extended. AUI!. 27, from cysts 011 viscera,

1902.-Aug. 16, 1, cyst on viscera.
6. OtobotlwiulII crcnacolle Linton.

1901.-Aug. 30, encysted, few.
7. Tetrarhynchus bisulcatu«Linton.

1901.-Aug. 20, ] scolex from cyst. Hooks blunt; neck thicker than head.
1902.-July 21, I, encysted in stomach wall.

TlU~MATO)))lS.

8. Distomum vitellosum Linton.
1902.--.Tuly 16, 3. July 28, 2, immature. Aug. 16, few. Aug. lS, 5. Aug. ]9, few. In some

the testes were lobed, best seen under moderate pressure; in others they were not lobed.
H. J)i.~tomurn valde-i1lflatum Stossich.
. 1901.-·July ]6, globular cysts encapsuled' on viscera containing immature distome with double

~Ircle of oral spines, about 24 in each circle; length of distome 1.96 mrn, July 26, Aug. 2, 6, 23,
III globular cysts on earh date, associated with No.4. Dimensions of a distomc collected on Aug. 2,
in millimeters: Leugth 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 0.04S.
~ug. 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. dentaium, In globular cysts
on viscera associated with No.4, frequently with yellowish secretions.

1902.-July ]4, few. July 16, numerous. JulyIs, 21, several. July 26, 29, 31, few on each date.
Aug. 16, numerous. Aug. 21, few. Aug. 23, 1. Aug. 26, few.

10. Distomum 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 ventral; pharynx a little longer
than wide, remote from the oral sucker" oesophagus long; intestinal rami simple, thick-walled short
extending but a short distance beyond tile ventral sucker, which is situated a little behind themiddle
of the body. Testes two, lateral, a short distance behind the ventral sucker. The very muscular base
of the cirrus pouch lies on the right side of the ventral sucker. Four stout hooks were seen at the
anterior end of this muscular organ [fig. 197h] which doubtless make a grappling copulatory armature
at the base of the cirrus when everted. The cirrus was not seen everted; it appeared to arch from the
muscular organ in front of the ventral Slicker to terminate in the genital aperture. The genital aper
t~lre is a very conspicuous organ in this species. It lies close beside the ventral sucker on the right
Side, and is specialized into a muscular sucker, slightly larger than the ventral Slicker and of similar
appearance. Ovary subglobular, adjacent to anterior edge of the left testis and to ihe genital Slicker.
The vitellaria 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 vitelJaria; ova numerons and
small. '

Ditnensions in millimeters of a specimen in formalin: Length 0.7; greatest breadth 0.3:5; trans
verse dUlllwter of oral Slicker 0.07; pharynx, length 0.04, breadth O.OB; vedtral sucker, length 0.048,
breadth 0.041; genital aperture, length 0.061, breadth O.058j ova, some variation in size, average of
~lest-formed ones 0.020 by O.OlD. The largest specimen IIIcasured 0.87 mm, in length and o.as nun.
in breadth. 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, II, 16, 1 on each date. ' ,
A small specimen, apparently identical with the specimens above described, was found on Aug. 15,

1902, in the sand snipe (Cal'idl'is arenaria).
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11. Distomum (?) sp. [Fig. 215.J
1901.-Aug. 27, 1, pale red, thick, dorsal surface roughly nodular. In lateral view about five

papilhe visible on the 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, Ileal' middle and maximum, 0.3, 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 resem bles D. bothryophoron.

13. Distomum sp. [Figs. 167, 205.J
A small, oval, minutely spinose distome resembling D. pyrijorme 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.

]4. Gasterostomum gracilescen.~ Rudolphi. [Figs. 238, 239.J
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 0.2], of mouth 0.09.
See under Menidia, Tylosurus marinus, etc.

15. Monoetomum vinal-edwardsii Linton. [Figs. 220-221.J
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. '

Hypsob1ennius hentz, Blenny.

Date. Number of fish Food notes.examined.

1901.
August 9......... 1. ..................... Algro of various kinds, diatoms, and sand.

1902.
Jnly8............ 1 (smal l) ............. Seaweed, broken shells, clusters of egg capsules of smul l

gastcr<r0d. .
July30........... .....do ................ Shell an sponge.
July31. .......... .....do ................ Otoliths of srnull fish, seaweed, sand.

-

No entozoa found.

Paralichthys dentatus, Summer Flounder.
.__...._-. ----

Dllte. Number of fish . Food notes.examined.

1902.
August 1. ........ 1. ..................... Food not noted.

It is probable that some of the flounders recorded under P. olbiquttus belong here, as they were
. not always examined critically. Both species of flounder are common at Beaufort, and, moreover,

are very much alike.

ACANTHOCEPHALA.

1. Echinorhynchus sagillijer Linton.
Aug, 1; 1, immature, from mesentery.
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NEMA'fODES.

2. Immature nemotades (Ascaris).
Type with diverticula on both intestine and resophagus; 1-

a. Immature nematode (Ascaris).
Type with elongated basal portion of resophagus and corrugated post-anal region; 1.

CESTODES.

411

4. Rlumchoboihrium sp.
Probably encysted stage of R. longi$pine Linton.

with relatively long hooks; few.

Type from oval cysts on viscera, small, larva

5. Disiomuni moniicellii Linton.
One.

6. Distomum bothrllophoron Olsson.
One.

7. Distomum dentatum Linton.
One.

TllEMATODES.

PARASITIC COPEPODS.

8. Lernanthropus sp.
One, male, same species as that found on gills of TyluS'U.rus marinWl.

Paralichthys albiguttus, Flounder.

Date.

1901.
JulyI7 ..
JnlyI9 ..
Jnly22 ..
August 1. .
August 3 ..
August 6 .

August 8 ..
August 13 ·
August 15 .
August 16 ·
August'20 .
August 21 .
August 26 ·
August '27 ..

Number of fish
exnmincd.

3 ···• ···• .. ·
2 • ·
2 ········ ..·······
1. ..
1. ..
1. .

1., .
9 · .. ·
1. ; ..
?(smuII) ., ..
3 ·
1. ..
4 •• ..
1 (smull) ..

Food notes.

Fish and mud in alimentury canal.
Fragments of fish.
Fish.Alimentary eunal empty, except for mucus.
Fish, head of mullet.Contents of alimentary traet completely digested,

whitish.
Shrimp.stomaehs empty, intestines with whitish chyle.
Fish and shrimp.
Shrimp and fish.
Fish.

Do.
Do.

shrimp and sea nrchin.

1902.July7 do Shrimp. d
July B.; 3 (snlltll, 60-75mm.) .. shrimp, mud, and san .
July 14 1 (small) Shrimp and other small crustacea.
Julylfl do w~~~nJ'~mPletely digested.
July 16 do (I II t) No entozoa.

i~ln~::::::::::::::Jg::::::: ::::::::: ~,ii~~~~~:~gt~~al~~;t:.' e e..
Do 1 1 (large).............. Do.

July 23 1 (20 cm.) Do.
.July 30 1 (smull) DO'd
JUI~ 3~ do · ~g~:f~o~ letely digested.

~::~::~gL:::::: L:::::::::::::::::::' Do. p
August 16 2 FiSlr
August lB 1. snr mp. Ilib I hri
August 19 2 Fish, 1I,me I rnne IS, S rrmp.
August '20 2 :Fis!!, shell of Ul'os'!IP1l

1lx
.

August 21. 1 (SI111,Il) Shrnup und Umplllpods.

ACAN'rIIocEPIIALA.

1. Echinorhynchus ]iristis Rudolphi.
1902.-July 15, 1, male

2. Echinorhynchus sagittijer Linton. .
1901.-July 22, 1, mesentery. Aug. 8, 2. Aug. 13, 1, body cavIty.

3. Ech'inorhyncitus sp. .
1902.~Aug. 16, 3 from mesentery, orange color, Inlll1ature.
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NEMA'roDES,

4. Immature nematodes (Ascari.~). [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 ccsophagus, of frequent occurrence in this
and other hosts, usually in the mesentery.

1901.-July 17, few. July 19, rather numerous. 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. Aug. 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 cesophagus, with no diverticulum of the cesophagua, but with an anterior ccecal prolongation
of the intestine. The post-anal region is transversely corrugated. .

1901.-Aug. 13, 20, 21, few.
1902.-Ang. 11, 19, few.

6. Heterakis sp,
This appears to be identical with "Ascaris (?) sp," from ParalichthJls dentaius (Bulletin of U. S.

Fish Commission for 1899, p. 481, pl. VJI, figs. 207, 208). See also under Leioeunnus, Loplw)Jscttu, and
Scuenops, and introduction for remarks on Hcteraki«:

1901.-July 17,1, female, hut not with mature ova; length 3.78 mm., length of nisophagua 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 cesophagus 0.74 mill. Aug. 16, 1, female; length 51111ll., length of
cesophagus O. 7 mrn. In this specimen the Oesophagus 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 papilluiprescnt,
In alcohol it measures 4.3 rnm. The reproductive aperture was noted 1.8 mm. from the posterior end.

1902.-July 22, 2, females.

7. Ichtlutonema qlobicep« Rudolphi. [Fig. 21.]
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 transpareut 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 0.8; diameter of o-sophagus 0.05; diameter of young 0.01. The
young are characterized by having half a dozen or less brown granular masses apparently in the
intestine.

CESTODES.

8. Scolex polymor)Jhu8 Rudolphi. [Fig. 7\).]
l\J01.-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

Leiosiomus.
1902.-Aug. 18, cyst with larva, probably Dibothrium; length 4.5 mm.: breadth 0.7 nun.
Agrees with No.7 under Lophopseua maculata.

10. Rhynchobothrimn 151'. [Figs. 95, \)6.]
These are larval forms from small oval cysts in stomach wall, most of them, if not all, belonging

to the type designated in these notes as small with relati vely large hooks and relati vely long contractile
bulbs. The hooks of this species agree closely with those figured in Larval Cestode Parasites or Fishes,
pI. LXIII, fig. 7 (Proceedings of the National Museum, vol. XIX).

1901.-July 22, several. Aug. 6, 1. This may be a different species from the foregoing, the ('dges
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. \)5, \)0]. Aug. 26; same as those found 011 July 22.

1902.-July 22, few, 011 viscera.
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1'REMATODES.

11. Otobothriurn crenacolle Linton.
I90l.-Aug. 21, very numerous, cysts in stomach wall.

12. Tetmrhynchus blsulcatus Linton. [Fig. 115.]
. ~ 1901.-Aug. 21, cyst containing a mass of hooks only.. They doubtless represent the remains of a

~hs1l1tegrated scolex. They agree with this species. There are two bunches of hooks piled together
lrre~ularlyand inclosed in the same cyst. Dimensions in millimeters: Crst 0.2 by 0.14; thickness of
wall 0.017; length of longest hooks 0.023. Aug. 26, scolex from stomach ~all.

1902.-Jnly ]5, 2. July 18, 31, Aug. 19, 20, 21, few.
]3. Synboth1'l:um filicolle Linton.

Usually in elongated blastocysts inclosed in thin cysts on viscera, especially on the liver.
1902.-July 22, 2. Aug. 16, few.

14. Distomum mOrlticclli'i Linton.
. 1902.-July 15, I, 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
,~triatu8.

15. Distomum oiiellosum Linton.
1902.-Aug. 18, l.

16. Distomum pudens Linton.
1902.-July 14,1; length 1.42 mm.: ova 0.07 by 0.04 mm. Specimen in poor condition.

] 7. Di.~tomurn sp.
1902.-Aug. 8, 1; length 1 mm.: ova 0.04 by 0.02 mm., conical.
See No. ] 0 under Rachycentron canadus. [Fig. 171.]

18. Distomum dentatum Linton.
1901.-Aug. 3, l : 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. Dimensions in 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 speoies. Aug. 13, 1. Aug. 16, 12; 1
specimen without ova resembles the distome from the scup described in Bulletin of the U. S. Fish
Commission for 1899, page 296, pl. XXXIX, fig. 72. Aug. 20, numerous, 75 counted. In this lot there
was a great variety both of form and size. The larger specimens were yellowish-white, thickish and
nearly opaque; the smaller specimens more slender than the larger ones, bluish-white and translucent.
These two forms appear, however, to be specifically identical. The oral spines, characteristic of the
species, are present in the thick opaque specimens, while they appear to be absent from the translucent
,~orms. The latter, indeed, seem to be in poor condition, fragile and degenerate. Cirrus in both
kinds armed with minute spines; seen in dorsal view it passes dorsal to the ventral sucker near the
right edge of the latter organ in one of the larger opaque individuals, more nearly median in one of
the translucent worms. In another larger specimen the cirrns lay to the right of the ventral sucker,
the spinous portion being in front of the sucker. .

Forms resembling Distomum sp., Bulletin of the U. S. Fish Commission for 1899, page 296, figs.
72-74, ocelli' in this lot. Dimensions of 4 specimens in millimeters:

1. 2. 3, 4.

1------------1----. n _

Length .
Dfumeter of oral sucker ..
Length of pharynx .
Bren<1th of phnrynx · .. ·
Dlurneter 01 ventral Bucker · _ .
Maximum breadth of body .

1. 23
.18
.12
.07
.20
.56

2.31
.19
.18
.14
.28
.95

3.01 4.20
.2'2 .28
.16 .22
.16 .25
.23 .30
.701.12

Ova about same size in all, viz, 0.07 mm. and 0.04 mm. (maximum) in the two principal diameters.
. 1901.-Aug. 21, numerous, spined and spineless forms as in for~going lot. The spines were larger
1Il this lot than in former lots, and were imbricated on. the anterior part of the body. There were
twenty-foUl' spines in each of the circumoral circles. Length of spines on neck 0.02 mm., of longest oral
spines 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 uval, 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; sonie slender and almost spineless.

19. Distomum »alde-inflauini Stossich.
1901.-Aug. 21, 1, from cyst. This specimen appears to agree with forms which I have been

referring to this species. It agrees so well with D. dentatum, however, in the same host that there is
some reason to regard it as the immature form of that species. Dimensions, in millimeters, of specimen
liberated from its cyst: Length 0.62; diameter 0.5; diameter of oral sucker O.ll, 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 nun. 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. ualde-infkuum. 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, a fragment. Dimensions in millimeters: Length 4; diameter

(compressed) 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.J
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 O.Oll.
See under Menidia, Tylosurus marinus, etc.

Lophopsetta macu1ata, Sand-ehoal Fioumder.
---~-

nate. Number of fish Food notes,examined.

1901.
•Tuly22........... 10..................... Thc only Iood-rnuterlal idcntified was fish senles.
August 8......... 7...................... Orubs.

1902.
July15 ........... 2 (small) . ............ Mainly small shrimps.
Jllly23........... 1. .................. _.. Contents of ultmentary canal complctcly digestcd.
August 1. ........ 3...................... Fish.
August n ........ 1. ..................... Shrimp.
August 18........ 1 (smlLlIl . ............ 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 resophagus

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.

3. Heterakis sp.
1902.-Aug. 1, 1, a female, and fragment; length 4.2 mm. This is similar to A.~cari8 (1) sp.

(Bulletin U. S. Fish Commission for1899, page 481, pl. VlI, figs. 57-61, and probably Oucullanus sp.,
page 441, pl. XVII, figs. 207, 208.)

See introduction for remarks on Heterakis.
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CESTODES.
4. Scolex polymorphus Rudolphi.

H101.'--July 22, numerous.
1902.-.July 15, very small. A few noted ill small piece of intestine which was being examined

under the compound microscope. Aug. 1, few, good size; some from cystic duct.
5. Tl'trarhynchus bisulcatu« Linton.

1902.-July 15, 23, Aug. 1, 18, 25, from cysts in stomach wall.
0. 81/nbothrhtm filicolle Linton.

. 1901.-July 22, from viscera; type with slender' spine-like hooks on proboscides; hooks with
rninnn, notches on the end.
7. Cestode laroa.

. 1902.-Aug. 18, an elongated specimen; probably a Dibothrium. Agrees with No.9 under Paral-
'lch/hlls allri!lutlu.~.

8. Cysts.

HI01.-July 22, numerous small cysts were found in the stomach-wall which, however, could not
be identified.

TUEMATODES.
9. Distomum appendiculatum Linton (?).
. 1902.-July 15, a small appendiculate distome which was accidentally crushed before the examina

tion was complete. The posterior end was filled with ova which concealed the reproductive organs.
Dimensions, in millimeters: Diameter of oral sucker 0.09, of ventral sucker 0.21; ova 0.036 by 0.022,
many of the ova considerably smaller at one end than the other.
10. Distomum dentatum Linton.

1901.-Aug. 8, 2, small specimens without spines and otherwise in poor condition, but apparently
belonging to this species. ,

lfJ02.-Jllly 23, 1, small oval, no spines.around mouth, but in other particulars agreeing with this
species; ventral sucker but little larger than oral. Also It few very small distomes, length 0.6 mm.,
were noted, which made their appearance when a comparatively Iarge cyst was broken, liberating the
white granular contents. Aug. 11, several. ,
11. Distomum sp, '

Same as form shown in fig. 171.
1902.~Aug. 18, i:

Etropus crossotus.

Food notes.

Numerous spines of annelids seen in 11 smnll piece of the
intestine.I

Date I Number of fish
i-----·___ "-ex:·,:'m=lI:.:lC:d:.:.·__ I ~ _

AugU~r~~· /1 (small) ..

1. Scolex polymorphus RUdolphi.
One. small.

CESTODES.

Symphurus plagiusa, Aced'ia, "Sole."
--

Dute. Number of fish Food notes.
examined.

-----
1901.

Smnll. univalve (Olivia), sotre of nnnelids, fragments ofAugust 2li........ 1 (small) .............
1902. fish scales, diatoms;

July7............ 1 (small) ............. Food not noted.
July14 ........... 2 (small) .............. Minute ~ines and other Irugmcnts of small crustacea,

fine, w ite 8I1nd.
JUly 17........... 1 (small) ............. Setre of annelids, mud and saud.
July21. .......... .....do ................ Annelids, much sand.
JUly22........... .....do ................ Small crustacea and Iamellibranehs, seta: of annelids.
.July25........... .....do ................ Diatoms .
July29...........

'2 '{S~~il}':::::::::::::
Spines of annelids, sand, etc.

./uly 31... _....... smallinmellibrllnch shell, minute crustaean.
August4......... 3 small ............. Food completely digested; no entozoa.
August 13. '" .... n smnll ............. Small crustacea, gastropod shell.

]August 18........ 3 (small ............. Fish, shrimp.
AugustI9........ 1 (small) ............. Fragments of vegetable tissuo, I



416 BULLETIN OF THE BUREA U OF l!'ISHERIES.

ACANTHOCEPIiALA.

L Echinorhynchus pristis Rudolphi.
]902.-Allg. 18, fragment of female.

CESTODES.

2. Scolex poiumorplcu» Rudolphi,
]902.-July 7, few. July 14, several. with two costse.•Tuly 2], 1, small. July 25, several, com

paratively large, with two costse and red pigment, like young A canihobothrium , but without hooks.
July 31, many. Aug. 18, several, elongated, with two costro and red pigment spots. Aug. HI, few,
small.

A larval cestode found on July 17, and looking like an immature Rlomchobothrium, is here
recorded.

3. Tcirarhsmchus bisulcaius Linton.
1901.-Aug. 26; scolices from cysts in stomach wall.
1902.-July 25, few. Aug. ]3, 6. Aug. ]8, 6.

THEb>fATODES.

4. Distomum sp. [Figs. 161-164, 212. See also jig. 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.
(a) 1902.-July 7, 1. Dimensions, in millimeters: Length 0.96; breadth 0.5]; 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; I. Dimensions, in millimeters:
Length 0.62; oral sucker 0.10, pharynx 0.04, ventral sucker 0.08. [Fig. 212.]

(Ii) 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.]6, of ventral sucker 0.]5; ova 0.022 by 0.014. July 31; 2. Aug. 1\1; L

(c) [Figs. ]61-163.] 1902.-July 14, 2. These small distomes were found with the aid of the
compound microscope 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 he parts of the same worm accidentally
cut in two. Body covered with minute, fiat spines, 0.00.5 mrn. in length arranged in transverse rows.
Dimensions, in millimeters, of one specimen: Length 0.79; maximum breadth near posterior ClUJ 0.35;
diameter of oral sucker 0.14, of ventral sucker 0.11; pharynx, length 0.06. breadth 0.045. Correspond
ing dimensions 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 0.04.5; 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; viteIlaria lateral, as 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 ill front of that organ. It is relatively large and armed with spines.

No.8 under Ilexunematichihus may be an immature example of this distome, [Fig. 209.]
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[Most of the references to the names of pamsitcs which arc given ill this index arc to the list of entozoa with citations to
literature (Pl" 328-329), and to the lists of parasites and their hosts (Pl'· 330-336), where detailed references will be found.]

B. n. F. 1904-27

l'age.

Almdefduf sllxtttilis............................ 400
Acunthobothrium puulum ._ 328,331
Aeedtu................................................. 415
Alutera schccpfii............. 401
Ambcr Juck 363
Anchorellu sp 336
Anguilh, chrvsyp« " :........... 351
Anthobothrinm lucirrinturn 328,331
Anthobothrium pulvlnatum 328,331

Anthocephulum gracile ········· 328,331
Archosargus probatocephalus ··.········ 382
Argulus sp....................................... ...... 336
Ascaris brevicnpitatu ·· .. ·" .. · 828,330

habenu 328,330
Increscens 328,330
ineurva 328,380
inqules ~ 328,330
negleeta 828,830

'Ascaris gp ; .. · 330
Aspidogaster rlngens · .. ··· .. · 327,333
Bairdiella chrysura ········· 387
Barndoor skate · .. ·.. 346
Barracuda -,. .. . .. . .. .. 361

Big-eyed herring · ··· a52
Black Sea bass......................................... 875
Blenny 410
Blue.fish..................................... a68
Blue shark.............. 341
Bonnet-head shark :..... 344
Bomolochus sp ··...... 386
Brachiella sp 386
Brevoortln t,.f/WIlUS · ··· 352
Bueephallls....... a27
Butterflyray........ 348
Cabio.................................................. a70
Culfdris arcnurlu.. 409
C,dliobothrium'sp............................ a42
Caligussp.......................... "336
Carunx hippos........ . 365
Careharhiuu« milberti............ 341

obsenrus . . .. . . . . . .. . . .. .. .. . .. .. . .. 339

Centropristes strlatus. :;75
Cerenrire, 401
Cero 3(\2
Cestode larvrc 331,375,378,395

Chrctodtpterus faber. ·............ 400
Chilomyetcrus scbwpfi 403
Chnndrucanthus sp.................... 336
Chllb 383
Cobill.................................................. 370
Conger eel................... 351

Copepod parasites 33G

Coryphtena cqniseti,.. 373

hippurns 372

Cow-pUot .. .. .. .. .... .. .. .. .. . .. . . .. . .. . .. .. .. .. .. 400
CrevltIW................................................ 365

Croaker 394.................................................
Orossoboturlum nll/iustnm ········ 328,331

Oucullanus (.cr Hoternkts).

Page.

CYlIoscion nobulosus · · · 385
regaUs.. . . .. .. .. . .. . .. .. .. .. .. . 384

Cysts 311,344,348,350,401,415
DIletyloeotyle sp 333
Dasy"tis SIlY .. . .. .. .. . .. .. .. .. . .. .. .. .. 346
Dibothrinm, fragment....... 354

IIlrvm..................................... 331
tortnm 325,331

DielidophoTa sp , . .. .. . . . . . . . . .. .. .. . 333
Dilliodnsholbrookii 383
Distomnm nduncum ·· •.. · .. · 327,333

appendienllttUm 328,333
nreolatum 328,334
bothryophoron 328,334
corpu]entnm 327,334
dentutnm 328,334
globipornm 328,334
grandiporum 328,334
Jlispidum 328,334
impurispine 327,334
ineonstllns 327,334
montieellii 327,328,334
nigroflavum 328,334
pectinatmll 327,334
polyorchis 328,334
pudens 328,334
pyriforme ; 328,334
simplex 328,334
tenne 328,334
tornatum 328,334
vlllde.inflatum 329,334
vibex " 329,334
vitellosum 329,335

Distomum sp 335

Dolphin, common ·.· ·:................ 372
small......................................... 373

Dusky shark · · · .. ·........ a39
Eeheneibothrium sp · ·· ·.......... 331
Echinorhynchus pristts 325, a29, 330

proteus 329,330
sagittifer 325, a29, 330

Echinorh,'nehns 81'.. 330
Eel.................................................... 351
Elops sllnrns , , 352
ErgltSilns 336
Etropus erossotus. 415
Eucinostomns gula 383
Fat.bllek........................... a.';2
FUIlrill guleta · ··· 325,3ao
File.flsh (Mouaellnthus). 401

(Alntem) 401

Flounder 410, 411
FtmdUl us heteroelitus -... 35G

mlljnlis 355
Galciehthys roilberti 349
Gllr 356,357,358
GastcrostomUID areUu.tuIU _ _. _ 329,335

" h,wulum :127,329,a35
gorgon 327,33-'>
l:rlleilleseens a~'7,:J:lf'
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Page.
Gasterostomum sp 335
Goat-fish............................................... 361
Gregarines......................................... 359
Gulf flounder....... 411
Halfbeak . . .. 358
Heterakis Ioveolatu•...•..••...••....•.•.......•.••.. 329,330
Heterakis sp 329,330
Hog-flsh . . . . 376
Hyporhamphus roberti 3,';8
Hypsoblennius henz................................... 410
Ichthyonemu globiceps " 329,330
Iehthyonemu sp....................................... 330
Immature nematodes (Ascaris) 330,331
Killi-flsh 355,356
Kyphosus sectatnx 383
Lagodon rhomboides.................................. 380
Leeanicephalum peltatum 329,331
Lecanoeephalus annulatus ~ 329,331
Leiostomus xanthnrns........................... 391
Leptocephulus conger................................. 351
Lernaionema .. . .. .. . . .. . . . . . . .. . .. .. 336
Lernanthropus 336
Lizard·fish............................................. 353
Lophopsetta maculata................................. 414
Menhaden............................................. 352
Menidia menidia . . . . .. . . .. .. . .. . . . .. .. .. . . .. .. . . . . . . . . 360
Mentieirrhns americanus.............................. 398
Mieropogon undulatus 394
Mierocotyle sp ~ 335,370,3H4
Monoeanthus hlspidus 401
Monostomum vinul-ed wurdsii . 329,33.,;
Monostomnm sp....................................... 335
Moon-fish 365
Mugil braziliensis............ 360

eephalus 361
Mullet................................................. 361
Myxobolus sp...................................... .... 335
Needle-fish ; _.......................... 3.)7
Nematodes, immature 330,331

minute.................................... 331
Onehobothrinm unelnatum 329,331
Opsanns tau............................................ 405
Orthopristis chrysopterus . . . . . . .. . . . . . . . . . .. . . . . . . . . .. . 376
Otobothrium crenncolle 326,329,331

dipsacum 329,331
insigne. .. . .. . . . . .. . . . .. .. . .. .. . . . . . . 325,331

Otobothrium sp 331
Oyster, parasite of..................................... 327
Pandarus sp. . . .. . . . .... . . . . . . . . . .. . .. . . . . . .. . .. . .. . .. .. 336
Para.llchthys albignttus.............. 411

dentatns................................. 410
Paratrenla medusia 329,331
Phoretobothrlum 1I1Hinm 329,331

trlloeulutum 329,331
PhylJobothrinm Iolintum 329,331
Pin-fish, common...................................... 380

spotted. . .. . .. . .. .. . . .. .. .. . . . . .. .. .. . . . . . . .. . 3H3
Pipe-fish ...•........... 359
Pomatotnus saltatrlx 368
Pompano , 366
Porgee 400
Prionotns scttulus.. . 404

tribulus 404
Pteroplatca muclura.. , 348
Puffer...... 402
Rabbit-fish..... 403
Rachycentron canadus................................ 370
Raja larvls . 34(;

Page
Red drum.................................. 390
Red goat-fish............................... 361
Rhinebothrinm fiexile 325,332
Rhinebothrinm sp 325,332
Rhynehobothrium bulbHer............................ 329

hispidum 329,332
plicatum 325,332
speeiosum , . .. .. . . . .. . . . . .. 325,329,332
tenuispine 329,332
tumidulnm 329,332

Rhynehobothrium sp...................... 332
Roek·fish............................................... 355
Rudder-fish 383
Sanderling........ 409
Sand pike...... 353
Scirenops oeelhltus..................... 390
Scolex polymorphus 326,329,332,333
Seolioden terrre-noyre...... .. 342
Scomberomorus maculutus ................•........... 362

regalis............ 362
Seaeat·fish............. 349
Sea mullet ,................. 398
Sell robin............................. 404
Selene vomer.......................................... 365
Seriola lalundi , . . ... . . .. . .. . .. . . . .... . . . . . . . . .. . . . . . .. .. 363
Sharp nosed shark..................................... 342
Sheepshead . . .. . .. . . .. .. . .. .. . . . .. . .. . . . . .. .. .. . . . . . . .. 382
Sil ver jenny.................................. 383
Silver perch........................................... 387
Silverside........ 360
Siphostoma fuseum...... 359
Small dolphin................... 373
Sole.................................................... 415
Spanish mackerel. .. . . . . . .. .. .. . . . .. . .. . .. . . . .. . . . .. . .. 362
Spheroides maculatus 402
Sphyrama borealis..................................... 361
Sphyrna tiburo :...................... 344
Spongiobothrium vnriabile 329,383
Sporozoa. . . . .. . . . . . . . . . . .. .. . . . .. . . .. .. . . . . . . .. .. . .. . . . 385
Spot 391
Spotted pin-fish...... 383
Spotted weak-fiAh............................ 385
Sqneteagne 384
Sting ray....... 346
Stolephorus brownii............ 353
Striped anchovy 353
Summer flounder __ 410
Symphurus plaginsa.................. 415
Synbothrium filieol1e 326,329,333
Synbothrium sp 326,333
Synodus Icetens , ............•..• 353
Trenia sp.................................... 333
Tetrarhynehus bicolor 329,333

blsulcatus 329,333
robustus 329,333

Toad·fish........................ 406
'I'raohlnotua earollnus 3(;6
Trout, gray............................................ 384

spotted :................................ 385
'l'ylosurus earibbreus................................... 3f,g

mnrinus 856
mphidoma.................................. 357

Upeneus maculatua., , 361
Wellk·lIsh 384
Whiting 398
Window·pane...... 414
Yellow-taft 387
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From bonnet-head shark (Sphyrna tiburo).

X 315.

PLATE I.

Echinorltyn('hus sagittijer Linton. Adult. From cobia (Rachycentron canadus).

FIGA. l-4.-Male, mounted in balsam. Actual length 34 mm.; s It, proboscis sheath; c g, cement
glands; ed, ejaculatory duct; b, bursa.

FIG. 5.-Portion of one of the transverse groups of spines with which the anterior part of the body is
armed; X 210.

PLATE II.

Echinorhynchus sagittifer Linton. Adult. From cobia (Rachycentron canadus).

FIn. G.-Anterior end of female with proboscis, neck, and anterior end of body everted. Sketched
from life; X 20.

FIG. 7.-Proboscis of same. X SO.

Echinorhynchus pristis Rudolphi. From spot iLeiostomu« J:unthurus).

I'm. S.-Anterior end of male. Sketched from life; X 50. Letters same as in Figs. 1 to 4.
FIG. B.-Posterior end of same. Life; X 50. Letters as before.
FIG. 10.-View of proboscis at about middle of its length. X 315.
FIG. ll.-Hooks from circle near base of proboscis. X 315.

PLATE III.

Ecliinorlumeliu» prisiis Rudolphi. From spot i Leiostomus xanthurus).

FIG. 12.-Hooks near base of proboscis. X 315.
l<'IG. 13.-Spines from anterior end of body, a little posterior to those figured next. X 315.
FIG. 14.-Spines from anterior end of body just back of neck. X 315.

Echinorhstnchu« sp. From gray trout (Oynosc:Lon regali.~).

FIG. 15.-Fragment of female, posterior end, lateral view. Life; X 50.
FIG. lG.-Dorsal view of same. Life; X 50.

Filaria galeata, sp, nov. From bonnet-head shark (Sphyrna tiburo).

FIG. 17.-Post~rior end of male, lateral view; e p, spicule. Life; X 315.

PLATE IV.

Filaria galeata, sp. nov.

FIG. IS.-Anterior end' 11 l' nerve ring.
FIG. 1!l.-Same, opposite side. X 315.
FIG. 20.-Posterior end of male from stomach of small dolphin (Oorypllll:na equisetis) , evidently

introduced with food. X 170.

Ichthyoncma globiceps Rudolphi. •From lip of flounder (Paralichthys albiguttus).

FIll. 21.-Anterior end. Actual diameter of head, 0.1 mm, 11, Uterus with young.

Ascaris breoicapitata Linton, immature. From stomach of dusky shark (Oarcl!Urltinu.~obscurus).

FIG. 22.-Anterior end.' Actual diameter of jaws, 0.15 mill.
I'm. 23.-Posterior end of same. Actual distance from anal aperture to tip, 0.37 mm,

Heterakis sp. From drum (Scia:nop.~ocellatus).

FIG. 24.-Posterior end, ventral view. Life; X 210.
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PLATE V.

Heterakis sp. From drum (Sci:rnops ocellatus).

FIG. 25. Anterior end. Life; X 315.

Immature nematodes (Ascaris).

FIG. 26.-Anterior end of specimen from. flounder (Pm'alichthys albigutlUs) , showing junction of
cesophagus and intestine. Life; X 540.

FIG. 26a.-Posterior end of same, lateral view. Life; X 315.
FIG. 27.-Speeimen from toad-fish i Opsonu» tau). Life; X 315.
FIG. 28.-Another specimen from same host. Actual diameter at base of cesophagus, 0.4 mm, Probably

the young of Ascaris habena.
FIG. 29.-Anterior end of specimen from gar (TtJlosurus raphidoma). Life; X 50. Same type as that

shown in Figs. 27 and 28.
FIG:. 30.-Posterior end of same. Life; X 210.

PLATE VI.

Immature nematodes (Ascaris).

FIG. :n.-Speeimen from flounder (Paralichthys albiguttus). In this type the bulbous base of the
e-sophagus is elongated and without diverticulum.

FIG. 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.
FIG. 34.-0yst containing young nematodes from body cavity of blue-fish tPomaiomus saltatrix).

Actual length of cyst, 1.44 mm.
FIG. 35.-Small nematode from spot i Leiostomus xanthurus); posterior end of male. X 525.

PLATE VII.

Minute nematodes from spot (Lcistomus xa.nthurus).

FIO. 36.-Female, collected August 18, 1902. Actual length, 1 mm,
FIG. 37.-Enlarged view of head of same.
FIG. 38.-Male from same lot. Actual length, 1 mm.
FIG. 39.-Enlarged view of same.
FIG. 40.-Female, same host, collected July 8, 1902. Actual length, 1.2 mm.
FIG. 41.-Anterior end of same, lateral view. X 525.
FIG. 42.-Posterior end of male. X 300.
FIG. 43.-Male, different species from foregoing, lateral view of head. ACtual length of specimen,

about 3 mm.
FIG. 44.-Copulatory spines of same. X 170. (See Fig. 51.)
FIG. 45.-Another species from same host, collected July 25, 1902; female. Actual length, 2 mm.

PLATE VIII.

Minute nematodes.

FIG. 46.-Female, enlarged view of head of specimen from Lciosiomue xamtliuru«sketched in Fig. 45.
Actual diameter behind spines, 0.03 mm.

FIG. 47.-0utline of posterior end, lateral view of same. Diameter at anal aperture, 0.04 mm.
FIG. 48.-0utline of posterior end of male from Leiosiomus xanihurus. The head of this specimen was

like that sketched in Fig. 46; from lot collected July 29, 1902. X 300.
FIG. 49.-Small nematode agreeing with specimen from spot, Fig. 46, but from silver jenny t Eucinostomus

gula). Diameter at 3;, 0.1 mm.
Fw. 50.-Lat.eral view of posterior end of male from same lot. Diameter at anal aperture, 0.76 mill.
FIG. 51.-0utline of specimen from Leiostomus xanihurus shown in Figs. 43 and 44. X 46.
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PLATE X.

The latter is seen to be much elongated, with all enlargement

FIG. 52.-Copulatory spines from male from Leiostomus aanthurus collected August 4, 1902. Actual
length of spicules, chord of are, 0.12 rnm. 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.

FIG. 53.-Anterior end of male from Leiosiomus ximihurus collected July 17, 1902. Actual length of
worm about 3 mm, Optical section, X 300.

FIG. 54.-Posterior end of same. Optical section, X 300.

Sporozoa.

FIG. 55.-Piece of intestine of pompano (Traehinotus carolinus'; with cysts containing sporozoa, Life;
about natural size.

Fro. 56.-'-Sporozoa from drum (SGilt'lIops oeellatus). Actual breadth, 0.01 mm. Life.

Parasitic copepod.

FIG. 57.-Specimen from gills of mullet (Mugil eeplt(~lU8), lateral view. Life; actual length, 6 mm.
e I, Modified appendages which form a clasping organ to slip over a gill filament of the host.

FIG. 58.-Sketch of specimen which had lain in water a few days.

PLATE IX.

RldnebothriwlIl sp., from toad-fish (Opsanus tau).

FIG. 59.-Cluster of cysts from surface of liver. Life; enlarged about 2 diameters.
FIG. 60.-Small cluster detached from No. 59 and flattened under cover glass. X 6. d, Small cyst

containing a distome (D. oalde-infiausm), The remaining cysts contain blastocysts, which in
turn contained Iarvre.

FIG. 61.-A single cyst and blastocyst.
at the distal end. Life; X 6.

FIG. 62.-An enormously elongated blastocyst removed from its cyst, flattened, and showing a larva
through the transparent wall. Life; X 50.

FIG. 63.-Cyst with contained blastocyst, slightly enlarged.
FIG. 64.-Blastocvst removed from No. 63 and compressed. The posterior ends of two of the bothria

of the larv~ are seen protruding from the anterior end.
FIG. 65.-Larva (scolex) removed from blastocyst.
FIG. 66.-Small dumb-bell-shaped blastocyst in its cyst; optical section of specimen mounted in

balsam; X 70.

Rhmebothrium sp., from Opsanu« tau.

FIG. G7.-Cyst containing blastocyst. Life; X 20. b, Blood vessels distributed over wall of cyst; exJi,
excretory pore.

FIG. 68.-Front view of head of embryo; partly diagrammatic. Life; X 50.
FIG. 69.-Section, nearly longitudinal through cyst, blastocyst, and larva. X 110.
Fro, 70.-Anterior end of blastocyst, showing orifice and pit into which the scolex is retracted. Sketched

from another section of same series from which No. 69 was made. X no.
lew. 71.-Diagrammatic sketch, showing plan of arrangement of loculi.

PLATE XI.

Rhinebothrium sp. from 0p8anu8 tau.

FIG. 72.-Transverse section of cyst with blastocyst and larva. X no.
FIG. 73.-Portion of walls of cyst and blastocyst. X 525.
FIG. 74.-Transverse section of wall of blastocyst. X 525.
FIG. 75.-Part of viscera of pipe-fish (Siphostomajus(;Um) with cysts containing larvre of Rhinebothrium

sp., same species as the one found in the toad-fish. Life; X 3. 9 b, gall-bladder; i, intestine;
I, Ii vel'; s, stomach.
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Scolexpolymorphus Rudolphi.

FIG. 76.-From alimentary canal of toad-fish (Opsanu8 tau). Life; X 80. This suggests the genus
Calliobothrium.

FIG. 77.-Same, more highly magnified. X 815.
FIG. 78.-Specimen showing different states of contraction. a, View of entire specimen; b and e, poste

rior end of same. The numerals 1, 2, and 3 refer to identical parts in the several sketches.
Actual length of It about 0.88 mm.

FIG. 79.-0ne larger, many small specimens from flounder i Paralichthst« albiguttus) in place on intestine.
Life; X 72.

I)LATE XII.

Fro. 80.-Calliobotltrl:um (?) sp. from the sharp-nosed shark (Scoliodon terru'-nov;e). Young scolex with
rudiments of hooks. Life; X 135.

FIG. 81.-Blastoeyst from body cavity of blue-fish t l'omaiomue saliairix), 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. 8. Anterior tip showing characteristic knobbed bristles.

Larval cestodes.

Fro. 82. Echeneibothrium sp. Immature scolex from sting ray (Dasyat'is my). Life; actual length of
head about 0.5 mm; length of specimen 5 mm.

FHL 83.-Specimen from croaker ("lficropogon undulatus). Life; actual length 5 mm.
Fro. 8aa.-Another from same host, different date. Length 7 mrn.
FIG. 84.-Cyst with blastocyst from body cavity of toad-fish (Opsanu.~ tau). Actual length of- cyst

1.35 mm,
Ta-nio. sp, from bally cavity of rock-fish (Fundulus m(~jali8).

Fro. 85.-Scolex with rostellum retracted. Life; actual diameter through suckers 0.9 mm.
FIG. 86.-Hook of same. Actual length 0.22 mm,

lilumrhobothrium. sp, encysted.

FIG. 87.-Cyst with blastocyst and larva from mesentery of croaker (llficropogon uruiulatus], Life; X 50.
FIG. 88.-Same, larva everted, but still attached to the blastocyst. X 50.

PLATE XIII.

Rhyn(:holiOthriwl/. sp.

Fro. 89.-Same as No. R8, larva compressed and proboscides everted. X 80. This type was found
many times during the season and in several species of fish.

Fro, flO.-Portion of proboscis of same. X 315.
Fr«. Ol.-Portion of proboscis near apex. Specimen colleeted from same host (lIfir~l'oJ!o.l!on1mdulatus),

but 011 different date. X 315.
FlO. 92.-Proboscis of same as No. 91 toward base. X 315.
FIG. 98.-Cyst of probably same species from silver porch (Bai1'd'iella chrysum) , compressed and show

ing blastocyst and contained larva. X 20.
:Fw. 94.-Portion of proboscis of specimen from black sea bass (Cent1'O]Jl'istes stl'wtus). X 540.
FIG. 95.-Cyst with blastocyst and larva from stomach wall of flounder (Pn1'alichthys ((lbiguttu.~).

Actual length, 2.48 lIlII!.

FIG. 9(i.-Larva removed from cyst, Fig. 95. Actual length, 1.1 mm,
FlO. 97.-Cyst with blastocyst and larva from silver porch (Bail'diella chrys'ura). X 20. Type with

neck and proboscides rather long and hooks short and close together.
FIG. flR.-Pro1>osddes of specimen of Rlumchobothrium, probably same speoies as Fig. 97, from mesentery

of hog-fish (0l'thopl'istis chrysoptel'us). X 540.
FlG. 99.-Cyst with blastocyst and larva from big-eyed herring (El()p.~ sauru.~). Actual length of

cyst, 5 mm.
FlU. 100.-Portion of proboscis of same. X 540.
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PLATE XIV.

FIt;!. lO1.-Rhynchobothrium tenu'ispine Linton, from cyst on viscera of croaker (llficropogon undulatus).
Sketch from life; X 80.

Otobothrium·sp. from muscles of gar ('I'ylOSU1"US raphidoma).

FIG. 102.-Cyst containing blastocyst. Life; actual length, 8 mm,
FIG. 103.-Blastocyst removed from cyst
FIGs. 104-107.-Larvoo 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.
FIG. 10B.-Posterior end of bothrium showing the two auxiliary acetabula.
FIG. 109.-0ne of the auxiliary acetabula greatly enlarged.

Otobothrium crenacolle Linton.

FIG. 1I0.-Cyst with two blastocysts. From hog-fish (Orthopristi« chrysopteT'Us). Actual diameter of
cyst, 2 mm.

FIG. IlL-Cyst from stomach wall of cero tScomberomorus reqatis), Actual length of blastocyst, 1 mm.
1'hick-walIed, amber-colored cyst containing blastocyst with larva.

PLATE XV.

Otobothrium crenacolle Linton.

FIG. 1I2.-Cyst with blastocyst from submucous coat of stomach of gray trout ( CYnoscion nebulosus).
Life; actual length 1.2 mm.

FIG. 1I3.-Larva from same. Life; X 135.
FIG. ] l4.-Portion of proboscis of same. Life; X 540.
FIG. 115.-Cyst formed around two masses of hooks, which are probably those of Tetrarhyncltlts bisul

catus Linton, from flounder (Paralichthys albiguttu,q). Actual length of cyst 0.2 mm,

Synbothrium sp., from surface of viscera of gray trout (Gynoscion regaNs).

FIG. llH.-Proboscis, near base. X 3]5.
PIG. 117.-Same, near middle. X 315.
FIG. 118.-Same, near apex. X 315.

PLATE XVI.

Dibothrium tortum, sp. nov., from sand pike (Synodusja!tens).

FIG. lIll.-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.

FIG. ]20.-Fragmcnt from posterior end. with egg clusters but little inclined to the axes of the body.
FIG. 121.-Anterior end of living specimen. Actual diameter at .1', 0.45 mm.
PIG. ]22.-Anterior end of alcoholic specimen. Actual diameter at anterior end 0.36 mm.
FIG. 123.-Sketch of body with three sets of genitalia. Specimen mounted in balsam. Actual breadth

1.7 mm.
FIG. 124.-Sketch of two sets of genitalia. Life, with a few details added from stained specimens.

X 300.
PLATE XVII.

Fro. 125.-Three views of head. of Anthobothrium pulvinatum Linton, from the sting ray (Dasyal'is ,qay).
Sketched from living specimen showing some of the characteristic contraction stages; X 4.

FIG. 126.-Free segment of Anthobothr·ium laciniatum Linton, from the sharp-nosed shark ( Scoliodon
terrw-nov:e). X 50. s g, Shell gland.

FIG. 127.-Onchobothrium uncinatum Diesing, from the sting ray (Dasyatis suy). Sketch from life.
Actual length 48 mm,

FIG. 128.-Acanthobothriurn paulum Linton, from the butter-fly ray (Pteroplatea maclura). Free-hand
sketch of single bothrium. Life.
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Fw. 129.-Rhynchoboth1'ittrf! sp., from .sharp-nosed shark (Scoliodon tcrrw-novw). Lateral view of head.
Life.

FIG. 129a.-Front view of same. Life.
FIG. 130.-Same species, head and neck, alcoholic specimen. Actual diameter of bothrium 1.12 mm.
FIGs. 130a and 130c.-Different views of proboscis; larger hooks on medial side. Actual diameter of

proboscis, excluding hooks, 0.15 mm.

PLATE XVIII.

FIG. 131.-Rhynchoboth1'ium sp., from sting ray (Dasyatis say). One view of proboscis, sketched from
specimen in balsam. Actual diamter, excluding hooks, about 0.09 mm.

Hlnmchobothrium. plicatum, sp, nov., from bonnet-head shark (Sphyrna I'ilJU1'O).

FIG. 132.-Head, neck, and anterior segments. Life; X 50.
FIG. 133.-0utline of median and post-median segments. X 50.
FIG. 134.-Median segment. Life; X 80.
FIG. 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.

FIG. 136.--Posterior segment. Life. Aetuallength about 3 mm.
FIG. 137.-0va. 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.
Fro. 138.-0vum armed with bristles. X 540.

PLATE XIX.

Rhynchoboth1'ium plicaium, sp. nov., from bonnet-head shark (Sphyrna tibu1'o).

FIG. 139.-Immature specimen. Life; actual length 4.8 mm. 1', Patch of red pigment.
FIG. 140.-Another with scolex partly retracted. Life; actual length 4.5 mm,

Otobotlirium insigne, sp. nov., from dusky shark (Carcharhinus obscu1'us).

FIG. 141.-8ketch of specimen mounted in balsam. Actual diameter of head 1.2 mrn. b, Contractile
bulbs; s, proboscis sheath.

FIG. 142.-Same, more enlarged.
Fro. 143.-View of another specimen, also in balsam. Actual diameter of head 1.35 mm,
Fws. 144 and 145.-Views of opposite sides of the same proboscis at about the same level. Actual

diameter, excluding hooks, 0.06 mm.

Rhyndwboth1"ium Itispidwf! Linton, from the sting ray (])a.~yatis .my).

FlO. 146.-Strobile. Life; X 50. I', Red pigment.

PLATE XX.

:Jficrocotllle sp., from gill of blue-fish (Pomatomus saltatrix).

FIG. 147.-Sketch of damaged specimen. Life; actual length 1.85 mm,
FIG. 148.-Cirrus of same, diagrammatic. X 525.
FIG. 149.-0ne of the small suckers from posterior end of another specimen. Actual length 0.042 mm.

There were about 50 pairs of these suckers.
FIG. 150.-Hooks from cirrus; aetuallength about 0.015 mm.

Dactylocotyle sp., from menhaden (Brcooortia iymnnus) .

.FIG. 151.-Sketch of damaged specimen. X 66. a, Posterior lobe with hook, more highly magnified.

Distomum. appendiculatum Rudolphi.

FIG. 152.-Dorsal view. From hog-fish (Orthopr'istis chrysopterus). Life; actual length 1.26 mm,
FIG. 153.-Same from sea robin (!'rionotus trilmlus); ventral view. Actual length 1.12 mm,
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PLATE XXI.
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Dinomum. moniicellii Linton.

FIG. 154.-Specimen from cobia (Rachycentron canadus). Actual length 5 rnm, Sketched from life,
but some details added from stained and mounted specimens. .

FIG. 155.-0vary and vitellaria of distome identified as this species, from the sand pike (Synodus
fcetens], Actual length of distome 4.2 mm,

Distomum tornatum Rudolphi. From the whiting (MentiG'irrhus americanus).

~IG. ]56.-Sketch made from specimen in glycerin. Actual length 10 mm.
ha. 157.-0va of distome from sea robin iPrionotus scitulus). Actual length 0.03 mm.

PLATE XXII.

FIG. 158.-Distomum monticellii Linton. Immature specimen from black sea bass (Centropristesstriatus).
Actual length 1.17 mm.

FIG. 159.-Distomum glob'iporurn Rudolphi (1), from rock-fish (Pundulus majalis). Actual length
2.25 mm.

FIG. l60.-Distomum appendiculatum Rudolphi, from menhaden (Breooortia tyrannus). Specimen in
poor condition when found. Actual length 0.63 mm.

FIGS. 161 and 162.-Distomes from sole (Symphurus plaqiusa]. These specimens were obliquely and
conspicuously truncate when first seen, becoming somewhat less so under pressure. Actual
length 0.78 and 0.79 nnn., respectively; specimens in weak formalin when sketched.

Fro. 163.-Spines from anterior regions of same. Actual length of spine 0.005 mm.
FlO. 164.-Probably same species, from same host, but collected on different date. Sketch made from

stained specimen mounter! in balsam; actual length 1.05 mm. .
FIG. 165.-Distomum sp., from puffer (8phel·oidesmaculatus). Actualleng1h 1.27mm.
FIG. 166.-Immature distome in intestine of anchovy (Stolephorus broumii]. Actual length 0.25 rom.
FIG. 167.-Distomwn sp., from toad-fish (Opsanus tau). 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 XXIII.

Distomes from silver perch (Bairdiella chryeum).

FIG. 168.-Ventral view. Life; actual length 0.8 mm,
Fro. 169.-Another specimen from same lot. Life; X 131>.
F~o. 170.-Another specimen from same lot. Life; X 80.
FIgures 168, 169, and] 70were 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 dis tomes.

Distomum sp., from cobia (Rachyccntron canadus).

FIG. 171.-Lateral view. Life; actual length 1 mm,
FIG. 172.-0va of same. Actual length 0.04 nun,

Distomum. globiporum Rudolphi. From spot (Leiostomue xanthurus),

FIG. 173.-Immature specimen, dorsal view. Actual length 0.9 mm, (See Figs. 198, ]99.)

Distomum bothruophoroti Olsson. From hog-fish (Orthopristis chr.lJsoptCl'us).

FIG. 174.-Ventral view. Life; actual length 1mm.
FIG. 175.-Dorsal view of same. Life.
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PLATE XXIV.

Distomum ritellosum Linton.

FIG. 176.-From the drum (Scuenops ocellalus], Ventral view. X 80.
FIG. 177.-Lateral view of specimen from same host but collected on different date. Life. When sub

jected to pressure, the specimen assumed proportions like those in the following figure.
Fig. 178.-From silver perch (Bairdiella chrysum). Life; X 50. The characteristic lobes around the

ventral sucker are shown in Figs. 177 and 178.

Distomum sp., from pin-fish (Lagodon rhomboides],

FIG. 1;/9.-Ventral view. Life; actual length 2 mm.

PLATE XXV.

Distomum corpulenium; sp. nov., from pin-fish (Lagodon rlwmboides).

FIG. 180.-Ventral view. Life; X 50.
FIG. 181.-Ventral view of specimen compressed. Life; X 50. In this specimen the ova were escaping

from the posterior edge, which appeared to be somewhat macerated.
FIG. 182.-Dorsal view of a larger specimen. Life; X 50. i d, Diverticula of intestine.

PLATE XXVI.

Distomum inconstans, sp. nov., from porgee (Chretodi]Jteru.~faber).

FIG. 183.-Four individuals showing some shapes assumed. Life; aetual Iength 1 to 2 mm,
FIG. 184.-Another specimen from same lot, compressed, ventral view. X 50.
FIG. 185.-Dorsal view of another specimen, same lot. Life; X 80.
FIG. 186.-Ventral view of another specimen. Life; X 80.
FIG. 187.-Spines from under side of neck. X 540.

PLATE XXVII.

Distomum vib(~x' Linton. From puffer (8]Jheroides maculatus).

Fro. 188.-Ventral view. Life; actual length 6 mm. 'i d, Diverticula of intestine.

Distomum imparispinc, sp. nov., from cobia (Rachycentron canadns).

FIG. 189.-Ventral view. Life; actual length 9 mm.
FIG. 190.-Ventral view of head. X 108.
FIG. 191.-Dorsal view of same. X 108.
FIG. 192.-Sagittate spines from under side of neck. X 315.
FIG. 193.-Spines on margin of neck. X 315.
FIll. 194.-Spines on body just back of ventral sncker. X 315.

Distomum culuncum, sp, nov., from toad-fish (Opsanus tau).

FlO. 195.-Sketch of specimen lying in formalin. X 80.
FIG. 196.-Ventral view. Sketch from life, but a few details added from specimen stained and

mounted in balsam. Actual length 0.87 mm. a c, Ventral sucker; g a, genital acetabulum.
1"10. 197.-Cirrus, cirrus-pouch, etc. Sketched from living specimen. X 315. h; Hooks, three in

number, on cirrus; !' s, ventral sucker.

PLATE XXVIII.

Distomum globiporum Rudolphi. From spot (Leiostomus xanthurus).

FlO. 198.-Ventral view. Actual length 2.3 mm.
FIG. 199.-Spines from neck. X 540. (See Fig. 173.)

Distomum pectinruum, sp. nov., from silver perch (Bairdiella chrysnm).

FIG. 200.-Dorsal view. Life; X 80.
FIG. 201.-Venotral view of another specimen. Life; X 80.
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PLATE XXIX.

Distomum pectinatum. From silver perch (Bairdiella chrysura).

FlO. 202.-Dorsal view of head. Life; X 315.
FIG. 203.-Ventral view of head and part of neck. Life; X 315.

Distomum sp., from the pompano (Trachinotus caroUnus).

FIG. 204.-Longitudinal section. Actual length 5.5 mm,

Distomum sp,

FlO. 205.-From the toad-fish (Opsanus tau), same lot as 167 Ventral view. Ova peculiar in being
distinctly fusiform.

Fro. 206.-Imperfect specimen from amber jack (Seriola lalandi). The specimen simulates a segmented
worm. Actual length 5 mm,

FlO. 207.-Longitudinal and nearly horizontal section of same.
FIG. 208.-Immature specimen from rabbit-fish (Chilomyeternsschoepfi). Actual length 1.06 mm.
FIG. 209;-Immature specimen from sea cat-fish (Galeichthys milberti]. Actual length 1.8 mm,

PLATE XXX.

Actual

Distomum sp.

(Pteroplatea maclura). Specimen removed from capsule.Fro. 210.-From butter-fly ray
length 1.35 mm,

Fro. 211.-Immature specimen from barracuda (Sphyrxna borealis). Actual length 0.24 mm,
FIG. 212.-Illunature specimen from sole (Symphurus plagiusa). Actual length 0.62 mm,
FIG. 213.-Immature specimen from intestine of common dolphin (Coryphmna hippurus). Ventral

view. Actual length 2.5 nun. '
FIG. 214.-Immature specimen, apparently same species as shown in figure 213. Actual length 2.4 mill.
FIG. 215.-Distomum (1) sp., from toad-fish (Opsanus tau). Lateral view. Actual length 2.8 mm,

ex c, Material extruded from excretory vessel.

Monostomum sp., from hog-fish (Orthopri.~tis chrysopterus).

FIG. 216.-Sketch of specimen not in good condition; peculiar in that the species bears a superficial
resemblance to Gasicrosunnum areuatum. Actual length 2.25 mm,

PLATE XXXI.

MonostomulIl sp.

FIG. 217.-From rock-fish (Fundulus majalis). Actual length 1.12 mm., life.
FIG. 218.-From'llOg-fish (Orthopl'i8ti,~chry,Qoptel'us). Actual length 1.4 mm, (See Fig. 216.)
FIG. 219.-0va and yellow bodies from uterus of same. Actual length of ovum 0.025 nun.
FIG. 220.-J!fonostomu1I1 oinal-eduxirdsii Linton, immature, from toad-fish (Opsanus tau). Life; actual

length 1 nun. ex 1', Excretory pore.
FIG. 221.-Excretory pore of same. Life; X 525.
FIG. 222.-Monostomum sp., from hog-fish (Orthopristis chrysopterus). Life; actual length 0.86 mm.
Fw. 223.-From same host. Ventral view, life. Actual length 0.9 nun.
FIG. 224.-Cinus, genital acetabulum, etc., dorsal view. Life; X 315:
FIG. 225.-0va. X 540.
Fro. 226.-Frol1l pompano i Trachinotus carolinus}. Actual length 0.87 mm,

PLATE XXXII.

Monostomum., from pompano t Trachinotue carolinus].

FIGS. 227 and 228.-Two specimens from same lot as 226. Life; actual length of larger 1.5 mm,

FIG. 229.-0va. Actual breadth 0.017 mm.



428 BULLETIN OF THE BUREAU OF FISHERIES.

Gasterosluntum gracilescens Rudolphi, from erevalle (Caranx hippos). (See Figs. 236-239.)

FIG. 230.-Ventral view, life; actual length 1.17 mm,

FIG. 231.-Spines from body. X 540.
FlO. 232.-Pharynx, etc. X 315.

Gasierostomuui baculum, sp. nov., from Spanish mackerel t Scomberomorus maculatus).

FIG. 233.-Dorsal view, life; actual length 2 mm.
FIG. 234.-Ventral view of another specimen, life.

Gosuroetomum arcuatum Linton, from cero (Scombel'omul'us ugalis).

FIG. 235.-Lateral view, life; actual length 4.2 mm.

PLATE XXXIII.

Life; actual length 1.28 111m.
Life; actual length 0.9 mm.

Gosteroetomum qracilescens Rudolphi.

FIG. 236.-From silverside (Menidiu menid'ia) , encysted. (See Figs. 230-232.)
material that resembled small fat globules and an immature Gasteroeiomum.
cyst 1.5 mm. i, Rudiment of intestine. ,

FIG. 237.-From flounder (Paralichthys albiguttus); dorsal view.
FIG. 238.-From toad-fish i Opeanu« tau). Immature specimen.
FIG. 239.-Another specimen from same lot.

Cyst filled with
Actual length of

Gasterustomum gurgon, sp. nov., from amber jack (Seriola lalandi).

Fro. 240.-Sketch of specimen killed in formalin, tentacles extended. Actual length 1.65 mm., diam
eter of neck 0.21 mm.

FIG. 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.-0va of same. Length of ovum 0.022 mm.

PLATE XXXIV.

Aepidoqasier rinqens, sp. nov., from croaker (.iJficropogon undulatus).

FIG. 243.-Lateral view. Actual length about 2 mm, There is 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.

Fro. 244.-Dorsal view of a specimen the aetuallength of which was 1.5 mm., life.
FIG. 245.-Dorsal view of living specimen, compressed. X 50.
FIG. 246.-Ventral view of alcoholic specimen. Actual length 1.8 mm.
Ew. 247.-Ventral view of head and neck of living specimen, ventral sucker omitted. X 1i0.
FlO. 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.
FIG. 249.-Front view of head, alcoholic specimen,

EXPLANATION OF LETTERS ON PLATES.

bl blastocyst.
c ••....•............. 0'••••••••• 0,0 •• cirrus.
cp cirrus pouch.
"y cyst.
ex excretory vessel.
g genital aperture.
i intestine.
i d diverticulum of intestine.
D, lemniscus.
la larva.
m : mouth.
0 ••.••• • • • • • • • • • • • • • • • • • • • • • • • • '" .ovllry.

od diverticulum of reaophagus.
OJ CCSOphllgUS.
ph pharynx.
pr prostate gland.
sr somtnal receptacle.
sv seminal vesicle.
t testis.
" uterus.
v . . . . . . . . . . . . . . . . . . . . . . . •. . • . . . • .vagina.
vd vas deferens.
"[I vitellinc gland.
I'll vitellinc duct.
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