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SOME DIGENETIC TREMATODES FROM DEEP-WATER 
FISH OF TORTUGAS, FLORIDA 

INTRODUCTION 
The parasitic fauna of ocean depths is practically unknown. Although 

an extensive fish population occurs at all depths, very little study has yet 
been made on the helminths of these fish. During the summers of 1930, 
1931 and 1932 excellent opportunity was offered for the collection of para­
sites from fish trawled from depths varying from 40 to 582 fathoms at 
Tortugas, Florida. A considerable number of systematic hauls by the staff 
and crew of the Tortugas Biological Laboratory of the Carnegie Institution 
of Washington yielded an abundance and considernble variety of fish, some 
of rare forms, many of which were examined for parasites. l\llost of these 
hauls were made about 20 miles south of Loggerhead Key. 

Fish taken from these depths were commonly parasitized by helminths and 
especially by trematodes. Preliminary notes already published (Manter, 
1930, 1931b, 1932) indicate the richness of this new field. In spite of some 
circumstances making collection more difficult, it was found that the trema­
tode fauna of the deep-water fish is practically as abundant and as varied 
as is the rich trematode fauna of the reef fish. 

von Linstow ( 1888) reporting on the entozoa collected by the C hal­
lenger expedition does not record any trematodes from deep-water fish and 
even assumes their absence. He explains "the trematodes are, as free­
swimming larvre, too delicate to withstand the pressure of a deep-sea life, 
and are restricted to quiet fresh-water basins or to sheltered littoral regions." 
This conclusion is, of course, fallacious as is also his observation that ova 
( of parasites of marine fish) "are too widely scattered in the infinite mass 
of water to have much chance of reaching their proper intermediate hosts." 
Actually, parasites meet such handicaps in various ways. 

Although 582 fathoms is no great depth in comparison with that over a 
large part of the ocean floor, the fact that several kinds of trematodes 
were collected at that level and that many fish from 300 fathoms show them 
in undiminished number seems to indicate that trematodes can and do live 
in the abyss. The negative findings of the Challenger expedition are per­
haps due to lack of facilities for immediate examination and preservation 
of these parasites. In fact, in an appendix to his report, von Linstow 
notes the occmrencc of two trnmatodes in the Challenger collection, both 
occurring as immature forms in invertebrates. These immature forms are 
Distomum filiferum Sars from the abdominal cavity of Nematoscelis megal­
ops Sars and T hysanaessa gregaria Sm·s and Distommn gla1,ci Bergh from 
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the nudibranchs Glattcus glacialis Bergh and Glaucus longicirrus Rhdt. The 
laU,er trematode is a ringed hemiurid related to HemiurttS, and both forms 
are without doubt parasites as adults in fish. 

A few adult trematodes have been described from deep-water fish. Bell 
( 1887) has described Distomw1l halosauti from the ureters of Halosaurus 
1nacrochir collected by the Challenger expedition from a depth of 1090 
fathoms. This trematode from over a mile depth is the deepest-water adult 
trematode known at present. Its description is insufficient to identify its 
modern genus, but it evidently belongs in the family Gorgoderidro near the 
genus Phyllodi.stomum. The deepest-water (582 fathoms) trematodes in 
the present collection belong in the family Fellodistomidre. Odhner 1911a 
names Proctoplumtastes abyssorum from M acrtwus rupestris and Gadus 
ceglefinus, but does not state any depth. Linton (1898, 517) has named 
Distomum lreve from MacnU'US bairdii which is normally a deep-water fish. 
One of the deepest-water parasites known is an Acanthocephalan, Echino­
rhynchus abyssicola Dollfus, 1931, from Pachycara obcsa Zugmayer taken 
from 4783 meters. Dollfus (1931, 187) expresses regret that the helminth 
parasites of nbyssal animals are yet a "terra incognita.11 

There are certain difficulties in connection with the collection of parasites 
from deep-water host.s. The fish are often dead when they reach the sur­
face and are susceptible to very rapid disintegrntion, especially in the 
tropics. It is necessary to collect the trematodes as soon ns possible. Many 
of the fish were examined on hoard boat immediately after the trawl. Here, 
the use of a microscope was impossible, hut most trematodes could be 
detected by aid of a hand lens. Fish which could not be examined immedi­
ately were placed on ice for Inter examination, and some of these remained 
in fairly satisfactory condition for nearly 24 hours. 

No new or unusual methods of technique were employed. The different 
par!$ of the digestive tube of the fish were scraped in flat glass dishes con­
taining sea-water or diluted sea-water, the lighter debris decanted or 
pipetted off and the sediment examined against a dark background. 
Trematodes were almost always killed in formol-alcohol-acetic solution 
(formalin 6½ parts, 50 per cent alcohol 100 parts, glacial acetic acid 21/2 
part.s) individually under a cover-glass. During this process just enough 
pressure was applied to the cover-glass to flatten the specimen. This 
method has seemed advisable especially when only a few specimens are 
collected, since it insures flattened forms. Its disadvantage lies in the pos­
sible displacement of some organs by the pressure. It should be understood 
that the descriptions in this pnper are based on specimens killed in this 
manner. However, practically no pressure was applied to thin-bodied 
forms and never more than seemed necessary to bring about ordinary body 
extension. When mnterial was abundant, some specimens were killed by the 
shaking method. The killing solution was removed usually after some hours 
and specimens preserved in 70 per cent alcohol. Trematodes stored in 70 
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per cent alcohol over a period of time often become dark colored or even 
completely black. The most successful of numerous treatments tried was 
one suggested by Dr. 0. L. Williams. Immersion in a freshly prepared 
solution of chlorine gas in 70 per cent. alcohol immediately removes the 
dark color. The trematodes can be removed at once, washed and stained as 
usual. Specimens were almost always stained with Delafield's hemo­
toxylin, then cleared in oil of wintergreen and mounted in balsam. Serial 
sections were made of most species. 

The present paper deals only with the digcnetic trematodes of deep-water 
fish. The word deep-water is meant to apply to fish collected by trawling 
at depths from 40 fathoms down. Few Monogcnea were collected from 
these deep-water hosts, but they probably occur not uncommonly. Not all 
hosts were examined for gill trematodes. Trematodes in this location are 
much more likely to be injured or to escape in the process of trawling. Pre­
liminary observation of the Monogenea indicat-es that 6 kinds were collected, 
3 from 50 to 60 fathoms, 3 from 100 to 250 fathoms. The deepest specimen 
(in or near the genus Diplectanum) was from the stomach (none being 
found from the gills) of Helicolenus dactyloptei-us from 190 to 280 fathoms. 
A Microcotyle species was collected from the gills of this same host species 
from 197 fathoms. A later report on the lVIonogencn is intended. 

Other helminths seemed to be less common than trematodes. Cestodes 
and nematodes were more common in larval or immature stages. Tho 
general prevalence of these helminths is indicated in table 1, but since the 
collector was seeking especially the trematodes, other helminths might have 
been overlooked in some instances. 

Trematodes of fish are usually not numerous within a single host, often 
only one or two being present. In a collection of this kind, therefore, some 
species are sure to be represented by only one or a very few specimens. 
Such forms are described in this paper whenever the material was favorable 
enough to show important details. The limitations of such descriptions are 
fully realized, yet in some instances most unique and interesting forms occur 
in small numbers, and it did not seem best to omit descriptions of them. 
Whenever species are based on small numbers of individuals, that fact is 
noted in the description. Practically every specimen collected is accounted 
for in the following report. Immature forms could not, of course, be 
specifically identified. In only two cases (Lecithochirium sp. and Hemiurus 
sp.), because of limited material and unccrtnin specific criteria within the 
genera, did it seem impossible to make specific diagnosis of mature speci­
mens. In these cases the probabilities of relationship are discussed. 

Any taxonomic study serves primarily as a foundation for later work on 
physiology, ecology, life history, host-parasite relationships and other 
studies. The present collection is of especial interest in furnishing data 
on depth distribution as well as host distribution of certain trematodes. It 
reveals not only a fairly long list of the trematodes of a new region, but 
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gives for several species some conception of upper or lower depth limits. 
Most interesting is a comparison of the deep-water trematode fauna with 
trematodes of the shallow waters of Tortugas and with trematodes of 
northern or of distant waters. An extensive study of the tremntodc parasites 
of tho shallow-water fish of Tortugas is nearing completion. Notes have 
already been published in regard to it (Manter 1930, 1931b, 1932), and a 
few forms described (Manter 1933a, 1933b). The trematode fnuna of deep­
water hosts is surprisingly distinct from that of shore fish, slight overlapping 
occurring at 50 to 60 fathoms, but only a very few species occurring 
generally in both regions. The deep-water fauna shows a distinct tendency 
to resemble northern and far distant forms. 

The description of species below is usually given in the form of a diagnosis 
followed by a comparison with related forms. Mcnsurements are in milli­
meters unless microns are indicated. The width of the trematode is con­
sidered as its greatest width. The forebody is that portion of the body 
anterior to the ventral sucker, and forcbody measurement is the distance 
from the anterior end of the body to the anterior edge of the ventral sucker. 
The hindbody is considered as the region from the ventral sucker to the 
posterior end. All measurements arc taken from balsam mounts unless 
otherwise stated. 

As has already been indicated, the collection and preliminary study of 
specimens was made at the Biological Laboratory of the Carnegie Institu­
tion of Washington, at Tortugas, Florida. Dr. 0. L. WiUiams aided in 
collection work during the summer of 1932. The remainder of the work 
has been done in the Zoological Laboratory of the University of Nebrnska. 
The author is deeply indebted to Dr. W. H. Longley, in charge of the 
laboratory at Tortugas, not only for the careful identification of fish hosts, 
but also for many kindnesses during the development of the work. 

Types of nil the new species described in this pnper are deposited in the 
United States National Museum, Washington, D. C. 

HOSTS, SHOWING GENERAL PREVALENCE OF TREMATODES 

Table 1 gives a list of hosts examined, showing approximate depths, 
number examined and kind of helminths present. 80 per cent of the different 
host species examined were in one instance or another infected with trema­
todes. About 35 per cent of the individuals examined were infected with 
trematodes. Cestodes, usually as larvro, were the next most numerous, while 
Acanthocephala were uncommon. 

DESCRIPTIONS OF TREMATODES COLLECTED 

As stated in the Introduction, practically all trematodes collected were 
identified 01· described. In the case of several immature forms, identifica­
tion beyond the genus was not possible, and one species of Hemiurus and 
one species of Lecithochirium were not given specific names because of the 
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need of additional material. Of 48 species of digcnetic trematodes collected, 
only 9 were recognized as having been previously described. One new sub­
family and 10 new genera are named. 

A list of trematodes from each host will follow the descriptions of species. 

Host 

.. Lleposomus sp . . .... .. ............... . 
DiplacCinthopoma. bi·uc/1ysoma Giinther 
.-lncylo11••lla <l·ilectum (Goode & Bean) 
1Lntem1ari11s radio114.s Gnl'man ....... . 
.·lrgenti11a atria ta Goode & Ilcau .... . 
BathvvteroiJ quadrifili.s Gtinthcr . . .. . 
Bellator mililaris (Goode & Bean) 
Bem.b,·01,s gobiohlcs (Goode), "if dis• 

tinct from East Indian spedes'' 
Bcntliodcsmus o,tlanticiis Goode & Dean 
Brotula ba,·ba.ta (Bloch & Schneider) 
Call-iouumlls agassiz.U Goo<lc ,t... Dean 
Ce11-tro1Jristis ocyun,s (Jordan & Ever-

mann) ........•.......•......•. 
Chairna:v mitti11gi Garn1nn, "if distinct 

frotn O. ,piclus Lowe" .... . . . .. . . 
Chloropllwlmus chalybre11s (Goode) .. 
Ohloror,tha,lmus tn,culenlrts Goode &. 

Bean .......... . ........... ... . . 
Cliromi,, c11chry8lll'11• Jordan & Gilbcrl 
Oitl,arichthvs con1utus (Gtlnlhcr) ... 
Orolorhynohus canniuatu3 (Goode) 
011clo1,scttr, fimbriata (Goode & Benn) 
Dccot/011 iwellaris (Poer) . ..... . ... . 
Dibranclrns otltrnticui Peters ....... . 
Di.plectrum bivitta.111111 (Cuv. & Val.). 
E1lgyophry$ scntus ................. . 
Epigouus occid<mtall't Goode & .Bean 
Epi11e11/ieltt• ni1,,nt11s (Cuv. & Vnl.) .. 
Gym.11achir·u.s fa1ciatus Giit1thc1· 
llalie11tichthys ao11/c11t11s (:\Iitchill) 
lfelicole11118 dactyloplcl'II• (do la Roche) 
f{ol/ardia lwl/anli Pocy ............. . 
llypoclutlonia be/la Goode ,le Denn ... , 
Kat/telostoma albig1«tla Bean .. . .... . 
l(athetostom.a sp . . ..... . .. . ......... . 
La:-mo·1rnma barbatulu,n. Goode & Bean 
Lophius piscat.orfos Li 1111. ( ?) 
f,11tia1111s ·viva1111• (Cuv. & Vnl.) ... . . . 
)!a.croud<lre, Crclorhv11clrns carminatus 

(Goode) or Chnli1wn, occidenlalis 
(Goode & Dean) .... . .... . .....• 

.lferfocc-iu.s sp . . . ................ . .•. 
,Jfonole,re auHllaru.m. Norman . .... , .. 
Neoscopclus macrolcpidotHs Johnson .. 
Paraliclithy• ob/011011$ Plitchill) .... . 
ParalichU,11• sp. . .... . . .. .......... . 
Periste<iiou imbcrbc l.,ocy .. ......... . 

TABLE) l 

Depth in 
fathoms 

230-300 
00-125 

60 
96-168 

300 

200-250 
300 

;9.140 
60-00 

40-60 

200-300 
H0-249 

200 
40 

55-100 
200-300 

:,0 
40-50 

;100-430 
40 
40 

2:J0-300 
1:19-150 

50 
50-GO 

200-315 
00 

110-250 
(iO·GO 

1:lO-l.16 
140-197 

55 
40 

200 
140-315 
90-168 

249 
140-2:i0 

40 
JOO 

Num­
ber 
Cl<· 

nmined 

2 
4 
i 
3 
5 
I 

20 
I 
I 

34 

9 
14 

4 
2 

28 
35 
s 
2 

13 
4 
6 
7 
3 
I 

21 
21 

7 
17 
:i 
I 

19 
I 
l 

5 
2:l 
40 
4 
7 
I 

JO 

Num• 
her 
with 

ttemn­
todcs 

I 
4 
7 
3 
4 

4 

10 
8 
2 
2 

11 
12 

l 
6 
2 

2 
s 
5 
I 
7 
I 
7 

Xurn• 
ber 
with 
ccs­

to<les 

4 
3 

5 
I 
l 

II 

I 
<I. 

3 

4 

2 

4 
3 

l 
13 
4 
I 
3 

21 
3 
I 
4 
I 
5 

Xum­
ber 
with 

nema­
todes 

2 

10 

1 
2 
4 

2 
1 

13 
3 

Num­
ber 

with 
acan­
thoce· 
phaln 

I 
2 
I 
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TARI,& 1-Continttrd 

Pc,·i,tedfo11 lo11oi,pallwm (Goode & 
Denn) ......... . . . . . ..... . .... . . 

Pcrialcd.fon mi1'i(ltr,m Goode 
I'criatedion platvcephaluni (Goode & 

Dean) •..................•...... 
/>eri1tedion 1p . .......... . ..... , . , • • • 
Pa:oilop,etla bconii (Goode) ... .... . . 
l'ol11m izia lowoi Glinthcr ..•........ . 
f>onti1rns bcat101·1rn1 Evernrnnn & 

Mnrsh (?) ...... ... ... . ....... . 
/>011li11ut lo11gi1pinu1 Goode & Bf'nn . . 
Prionodu ,,Arrbc (Poer) .... ....... . 
/lrionod.e, !t()., undescribed .......... . 
t•rionode1 sp., undcscribed ... . ...... . 
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TREMATODES FRO)! DEEP-WATER FISH 

ORDER GASTEROSTOMA T A 
Family Bucephalidre 

P r osorh)'nclma oznkii 11. sp. 
(Fig. I) 

Host-Ernnephelus niveat11s (Cuv. & Val.) 
Frequency-Present in 1 of 3 hosts examined. 
Position-Intestine. 
Depth-90 fathoms. 

SPECIFIC DIAGNOSIS 

267 

Body flattened, elongate, length 1.293 mm., width 0.361 mm. Rhynchus 
somewhat extended transversely, muscles weakly developed, 0.154 mm. in 
transverse diameter. Mouth a short distance postel"ior to mid body, ventral 
to right test is; intestine extending forward a short distance anterior to mid­
bocly. Testes large, slightly longer than wide, diagonal, more or less lateral, 
slightly overlapping, the left testis more anterior. Cirrus sac elongate, 
nearly half-body length, 0.504 mm. in length, extending from genital atrium 
beyond the right testis, anterior to mouth, to posterior edge of left testis. 
Genital pore a short distance anterior to posterior end; genital atrium spa­
cious. Ovnry round, pnrtly anterior to and partly overlapping dorsally the 
right testis, lateral to left testis or alightly posterior. Vitelline fol licles in 
two widely separated groups, 13 to 15 follicles on each side, extending from 
level of ovary to near anterior end. Uterns not extending anterior to vilel­
laria. Eggs without processes, 25 to 29 by 15 to 17 µ. 

CO)ll'AnISONS 

This species will key to Prosorhynchus aculeatus in Eckmann's key 
(1932). Issaitschikow (1928) would establish the genus Skrjabiniella for 
P. aculeatus on the basis of the position of testes on opposite sides of the 
body, mouth in posterior half of body, and uterns not extending beyond the 
vit.ellaria . These characters do not seem to me to be generic, and Skrja­
bin~lla is considered a synonym of Prosorhynclms. The present species was 
considered at first as P. ac11,leatus but a study of vanBeneden's (1870) fig­
ure reveals that the present form differs in being more elongate, in more 
anterior extent of the intestine, in much longer cirrus sac, more anterior 
genital pore a11d, above nll, in the widely separated rows of vitellaria which 
in P. aculeatus form an arch across the body. In other species of Proso­
rhynchus the ovary is anterior to both testes and all of these organs are more 
or less in a row. The description of this species (P. ozakii) is based on two 
specimens (one immature) nncl more material is needed lo confirm the 
constancy of characters. Even in the immature, less elongate specimen, 
however, thel ovary is far lateral, overlapping the right test.is and slightly 
posterior to the left testis. This an-angemcnt is very different from that in 
all other species except P. ae1tleatus. P. ae1tlea.tus has been reported several 
times from northern waters, but it.5 structure has 11ot been well described. 

This species is named in honor of Y. Ozaki, Japnnese parasitologist, who 
has described numerous species of trematodes from fish. 

Rhipidocotyle Jongleyi n. sp. 
(Figs. 2-5) 

Host-Hypoclydonia bella Goode & Bean. 
Position-Intestine. 
Frequ,ency- Present in 5 of 17 hosts examined. 
Depths-140 to 197 fath., 150 fath., 249 fath., 250 fath. 



268 PAPER$ FllOM THE TOll'rUGAS l,ADORA'rORY 

SPECil'IC DIAGNOSIS 

Length 1.71 to 3.7 mm., width 0.344 to 0.680 mm. Dody not much flaL­
tened, widest at ruidbody or somewhat posterior to midbody, covered 
with spines. Anterior sucker subterminal, surmounted by a flattened 
cephalic disc ("hood") bearing seven lobes, one group of three dorsal, 
and two lateral pairs; lobes inconspicuous when retracted (fig. 5), but 
blunt, finger-like processes with t.ransparent narrowed tips when 
extended (fig. 4). Mouth ventral at midbody; pharynx almost spherical; 
intestine extending both anterior and posterior to moulh, mostly 
posterior. Testes large, tandem or diagonal, near one side, in posterior half 
of body. Cirrus sac large, extending from anterior border of posterior testis 
to posterior end of body; seminal vesicle a simple sac, pnrs prostat ica sinuous 
but not coiled; prostate gland well developed; genital atrium large, with 
large glandular lobe (genital tongue); genital pore usually sublerri1inal and 

l'.f casure-ments 

~louth to 
Gcnitnl 

Length Width 
Sucker Disc anterior r>orc to p·harrnx Eg~• dicunctcr dinrnct.ci- 1>oate-end rior end - - --- ------ --- ---

mm. mm. mm. mm. mm. mm. mm. 1' 
2.i55 0.080 0.150 0.204 J.33 0.098 21 by II 

u 12 
2.18 .540 .13i .196 1.13 .050 22 12 
3.705 .562 .168 1.90 .008 0.101 by 

.107 22 11 
Lil .344 .117 .176 0.906 .078 by 

.064 20 12 
2.47 .5G2 .129 .176 1.200 .080 20 12 

wide 

ventral, sometimes terminal ; a small trnnsparent papilla immediately 
posterior to genita.1 pore. Ovary rounded or somewhat extended trans­
versely, immediately anterior to anterior testis ; uterus coils anteriorly be­
yond the vitellaria to about 1/5 body length from anterior end. Eggs 
20 to 24 by 11 to 12 p. Vitellaria in two laleral rows extending from level 
of ovary about halfway to anterior end, approximately 15 vitelline follicles 
on each side. 

This parasite sometimes occurs in large numbers. It is named in honor 
of Dr. W. H. Longley, Executive Officer of the Biological Laboratory of the 
Carnegie Institution at Tortugas, Florida. 

One specimen was recovered by washing the coolom of Chloro71hthalm1LS 
chalyb=. Since this collection was made the same day as those from 
Hypoclydonia bella there is a probability of accidental contamination from 
a previous examination. Although two different species of fish were 
examined between the two hosts in quest ion, the Hypoclydonia, examined 
shortly before the Chlorophthalmus, was heavily infected. Chlorophthal11ms 
chalyb1.111LS should be considered a questionn ble host for this parasite. 

COMl'ARISONS 

Eckmann (1932) recognizes five species of Rhipidocotyle. R. longleyi 
differs from all of them primarily in the nmuber of lobes (or papillre) of the 
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cephalic disc. Five is the usual number, 11lthough none are present in 
R. baculum (Linton) and there l\l"e 15 in R. papillos-um (Woodhead) . R . 
longleyi is larger and more elongate than R. galeatum (Rud.), but at the 
~ame time has smaller eggs. It is much larger than R. bac11lum and has a 
more anterior extent of the uterns. It differs from R. pentcigonum (Ozaki ) 
in that the uterus extends to near the posterior end. Oznki (1928, 54) 
describes 40 to 80 vitellinc follicles on each side for R. pentagonmn, but his 
figure (p. 55, fig. 24) shows 15 on each side. The transparent papilla 
posterior to the genital pore of R. longleyi is not described for any of the 
other species. R. longleyi differs from Gasterostommn sp. of Linton (1910) 
from M.ycteroperca bonaci, in anterior extent of the uterus and in having 
much smaller eggs. 

The 7-lobed character of the disc of R. longleyi is probably a modifica­
tion of the typical number of 5. It could not be decided, however , whether 
the increased number has arisen by a doubling of lateral papillre or the 
double splitting of a median dorsal papilla. Figure 4 shows that the three 
dorsal papillre or lobes are closely associated and the four lateral lobes 
appear to be two pairs. 

Eckmann (1932, 99-100) follows Nicoll in accepting Gasterostomum 
minimum Diesing as type of the genus Rhipidocotyle Diesing. 1858, but 
finds that G. minimum Wagener is a synonym of G. galeatuin Rud., which 
thus becomes Rhipidocotyle galeatu1n (Rud.) , the type of the genus. 
Eckmann defines the genus as follows: "Bucephalidre at the anterior end of 
which occurs a sucker and a structure usually provided with papilla-like 
processes. Ovary at the level of anterior testis or in advance of this level. 
Intestine sac-like." She considers Nanru;nnterwn Ozaki as a synonym and 
lists the following species: R. galeatum (Rud.), R. bacttlttm (Linton), ll. 
papillosmn (Woodhead), R. pentagonwn (Ozaki), and (?) Gasterostomum 
~P- Linton, 1910, p. 79. 

The term cephalic disc as used above is ~uggested for the flap-like struc­
ture surmounting the anterior sucker. 

Rhi11idocolyle knlhetostom:i: n. sp. 

(Figs. 6-9) 

H ost-Kathetost01na albigutta Bean. 
Position-Intestine. 
Frequency-Present in 2 of 3 hosts examined. 
Depth--60 fathoms. 

SPEC!t'IC D IAGNOSIS 

Length 0.688 to 1.434 mm., greatest width in anterior half of body, 0.277 
to 0.386 mm. Body tapering toward posterior encl from about midbody, 
posterior end pointed, anterior end t runcated and much broader than 
posterior end. Body only slightly flattened, covered with spines. Anterior 
sucker sligh tly longer than wide, with subterminal, ventral opening; muscu­
lar wall of sucker with two, internal , submedian, inconspicuous humps or 
elevations at posterior end of its cavity. A cephalic disc or hood is lacking, 
but papillre occur on edge of anterior sucker , the latero-ventral pair of 
papillre bifid or bilobed. Dorsal edge of the anterior end usually approxi­
mately smooth, sometimes with 3 minute elevations. Thus, t races of 5 
papillre can be detected. Dorsal wall of antel"ior sucker with 5 longitudinal 
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regions of diagonal muscles separated by 4 regions of longitudinal muscles 
(fig. 7). Mouth ventral, npproximately nt midbody; pharynx ovoid, longer 
than wide; esophagus directed forward, 11bout samo length as pharynx; 
intestine sac-shnped, not extending posteriorly as far as level of mouth. 
Testes tnndem, median, just posterior to midbody, posterior to mouth, 
usually extended transversely, sometimes rounded. Cirrus sac slender, much 
elongated, thick-wnlled; genital atrium very large, spacious, elongate, more 
than half the length of the remaining cirrus sac; length of cinus sac with 
genit,11,I atrium usually half body length, sometimes much longer; base of 
cirrus sac at least anterior to posterior testis. Seminal vesicle sac-shaped. 
Genital cone well developed. Uterus enters atrium from dorsal side near 
genital cone. Muscular, ovoid sucker around the common sex duct near the 
genital pore (fig. 8). Genital pore ventral a short distance in front of 
posterior end. Ovary ovoid, npproximatcly in midbody, near mouth, pre-

M easurcmc,;ta 

Mouth Cirrus Ocnital 
Length Width Sucker lrom Phnrynx snc pore from Egge 

diameter nntcrior 
end length post. end 

--- - - -·· --
mm. mm. mm. n\m. ,, mm. mm. µ 
1.159 0.386 0.186 0.588 70 by 51 0.57l o.oto 20 by0-10 
1.36 .277 .158 .529 .537 .084 20 9-10 
0.688 .330 .147 .378 58 ,, .420 .045 20 11 
1.327 .336 .205 .630 78 by 40 .613 .039 20 10 
1.428 .285 .176 .705 .058 20 10 
1.434 .285 .li6 .072 08 63 .714 .088 18 10 

testicular. Vitellaria in 2 lateral groups, extending from shortly behind 
anterior sucker almost to level of ovary; number of follicles from 13 to 17 
on each side. Uterus extending anteriorly between the rows of follicles 
partly or entirely to their anterior limit. Eggs 18 to 20 by 10 to 11 µ, often 
with irregularly shaped cap at nnoperculnr pole (fig. 9). Excretory pore at 
extreme posterior tip; excretory vesicle n simple tube extending far forward 
to base of anterior sucker. 

CO:\!PARTSONS 

This species is peculiar in its carrot-shaped body, tapering to n point 
posteriorly and widest in anterior half. It is unlike all other species except 
R. longleyi in the fact that the lateral hcnd papillai arc the most strongly 
developed. The dorsal pnpillre are more weakly developed than in any 
other species. The cirrns sac is longer in proportion to body length and to 
its own width than in any other species. The genital sucker or pharynx­
like sphincter near the pore is not described for any other species. Descrip­
tions of the excretory vesicle in other species indicate a termination in the 
testicular region, whereas in R. kathetostomce the organ extends far forward. 
The peculiar cap common at the anopcrcular pole of the egg is unique, 
although a definite process or filament is described by Eckmann (1932) for 
Prosorhynch™ crucibttltts. This cap wus not detected in some specimens. 

Rhipidocotyle kathetostomre is to be considered a seventh species of the 
genus. Among its most interesting features is the peculiar but apparently 
inconstant development at lhe anopercular egg tip. This semitransparent 
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cap or process is very suggestive of similar structures on the eggs of Fello­
distomidro (figs. 16, 18, 21, 23). The similarity is even more interesting in 
view of the comparison already made by Odhner (1905, 301-303, 307-308) 
between the genital cone, genital atrium, and spermatophorcs in the two 
groups. If the terminal genital apparatus is sufficient to indicate possible 
relationship, the similarity of the eggs is of added significance. Woodhead 
(1929, 1930, 1931) has described the peculiar mirncidia of certain gastcro­
stomes. It will be interesting to learn the type of miracidia of the 
Fcllodistomidro. 

Doliohrenlcrum sp. 
(Fig. 10) 

Host- Cithai·ichthys comutus (Giinther). 
Position-Intestine. 
Frequency- Present in 1 of 28 hosts examined. 
Depth-100 fathoms. 
This immature gasterostome, of which only one specimen was collected, 

is referred to the genus Dolichamteron Ozaki, 1924, on the basis of the 
anterior sucker provided with papillro, the extent of the intestine throughout 
the greater length of the body and the position of the ovary between the 
testes. Prosorhynchoides Dollfus, 1929, also has a long intestine, but the 
sucker is simple and the ovary is anterior to the testes. In the present 
form, the mouth is more post~rior than in Dolichamtenmi longissimum, the 
only described species of the genus. 

ORDER PROSOSTOMATA 
Family FELLODISTOMID/E Nicoll 

Synonym: Steringophoridro Odhner 
The adoption of the name Fellodistomiclre in preference to Steringophoridre 

becomes well established by the opinion of Dr. Ch. W. Stiles in Stunkard 
and Nigrelli 1930, 342. 

Stunkard lists the following genera in the subfamily Fellodistominre: 
Fellodistommn Stafford, 1904; SteringophontS Odhner, 1905; Pycnadena 
Linton, 19ll; Rhoclotreina Odhner, 1911; Steringotreina Odhner, 1911; 
Bacciger Nicoll, 1914 and Lintonimn Stunkard & Nigrelli, 1930. This sub­
family is richly represented among deep-water t rematodes of Tortugas, 8 
species of mature forms being collected together with 2 additional immature 
forms. The deepest-water trematode collected is classified here as are also 
several other interesting genera . A key to genera of the subfamily will 
follow a description of species collected. 

Subfamily Fellodistomime 
Steringophorus mngnus n,5p . 

(Figs. 11-12) 

Host-Unidentified eel-like fish. 
Position- Intestine. 
Frequency-Present in both of 2 hosts examined. 
Depth-300 fathoms. 
Odhner (1905, 309) gives essentially the following diagnosis for the genus 

SteringophO'l'ttS: 
Medium-sized distomes with plump, rather thick bodies. Suckers near 

together, rather strong. Cuticula very thick and unspined. Digestive 
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system with pharynx, esophagus and half-length ceca. Genital pore about 
at level of intestinal bifurcation, median or to the left. Cirrus sac present, 
nearly spherical, enclosing bipartite seminal vesicle, well-developed pars 
prostatica and a short, wide cirrus. Ovary to the right, immediately behind 
the ventral sucker, lobed. Seminal receptacle lacking, Laurer's canal 
present. Vitellaria little developed, lateral, in middle of body. Uterus coils 
between testes, mostly filling t.l1e hindbody. Eggs numerous, about 45 to 
65 p in length. Excretory vesicle very large, Y-shaped, its stem forking 
between the testes and the crura ending beside the pharynx. In the intestine 
of marine fish. 

Type species- S. Jurciger (Olss.) 
The present species agrees with this generic description almost completely. 

SPECIFIC DIAGNOSIS 

Body large, elongate, thick anteriorly, somewhat flattened posteriorly, 6. 
to 7. mm. in length; 1.9 to 2.6 mm. in width; greatest width posterior to 
ventral sucker; flesh color when alive. Body tapering toward each end, 

Measurements 

Length Width Oral Ventral Fore-
Eggs sucker sucker body 

mm. mm. mm. mm. rnrn. µ 
6.08 2.66 0.498 0.962 1.23 30-31 by 14-15 
7.22 1.00 .423 .923 1.29 30·32 15-17 

post-erior end may be either truncated or somewhat pointed. Ventral sucker 
about 1/ 4 to 1/ 5 body length from anterior end, about twice the size of oral 
sucker, somewhat wider than long, occupying about ½ body width, with 
transverse aperture. No prepharynx; esophagus about same length as 
pharynx; intestinal bifurcation halfway between suckers; ceca narrow, 
extending posterior to testes but usually not halfway between testes and 
posterior end. Genital pore median or slightly to the left, at level of intes­
tinal bifurcation. Testes globular, with only slightly irregular outline; 
symmetrical or diagonal, chiefly intercecal, separated by the uterus, a short 
distance posterior to ventrnl sucker, left testis usually slightly in advance. 
Cirrus sac large, slightly longer than wide, lying diagonally between ventral 
sucker and genital pore. Seminal vesicle tubular, bipartite, in basal half of 
cirrus sac. Prostate gland well developed; prostate duct "'ith thick walls. 
Short, wide cirrus with folded muscular walls, continuous with genital atrium 
which is also broad with muscular walls and at least pnrtly enclosed in cirrus 
sac. Genital atrium with lip-like, muscular lobe (genital or copulatory 
lobe). Ovary multi lobed, slightly to the right, immediately posterior to 
ventral sucker. Uterus coiling backward to near posterior end, then for­
ward, passing between testes; coils not reaching sides of body by some 
distance. Vitelline follicles small, in two rather wide, short, lateral groups, 
mostly extracecal, in midbody region, from posterior border of ovary to 
posterior edge of testes. In each of three sp~cimens the left group was more 
or less divided near the middle (fig. 11). Eggs 30 to 32 by 14 to 17 p. Ex­
cretory vesicle Y-shaped median stem long, forking a short distance 
posterior to testes, branches extending to pharynx region. 



TRUMA'l'ODES FROM DEEP-W,\TER FISII 273 

CO)IPARISONS 

This species differs from S. f11rciaer, lhc only other species in the genus, 
in its much lnrger size, relntively more anterior vcntrnl sucker, more 
diagonal testes, vitellarin somewhat posterior to ventral sucker, stem of 
excretory vesicle forking behind lhe testes and much smaller eggs. 
Steringophorus /11rciger is a species of northern waters being reported from 
Swedish, Greenland, Arctic and Canadian waters by Olsson, Levinsen, 
Odhner and Stafford. 

The species name maanus refers to the large size of the trematode. 

Stcringopboru• prohrndus 11.sp. 

(Fig. 13) 

Host-Argentina striate, Goode & Bean. 
Position- Intcst,ine. 
Frequency-Present in 2 of 5 hosts examined. 
Depth-140 fathoms. 

SPE.C:IFIC DIAGNOSIS 

Body plump, smooth, tnper ing somewhat anterior to ventral sucker, 
broadly rounded posteriorly, length 1.71 to 2.05 mm., width from 1/ 2 to 1/3 

J\Ieasure,ncnu 

Length Width Orn! Ventral Fore- Cirrus enc Egge 
sucker euckcr bncly 

-- -
mm. mm. mm. mm. mm. mm. ,. 
2.052 0.763 0.20! 0.330 0.456 0.304 by 0 .180 31•34 by 16 
1.71 .83 .220 .373 .290 .332 .232 30-34 16 

length. Ol'al sucker terminal; vcntl'al sucker about 1/3 from anterior end, 
about 11/ 2 times the diameter of oral sucker, occupying about 1/ 2 body 
\\'idth, wi th transverse aperture. Prepharynx lacking; esophagus short; in­
testinal bifurcation nearer oral than ventral sucker; the narrow ceca, more or 
less distant from lite sides of the body, extending to a level about halfway 
betl\'.ecn testes and posterior end. Genital pore median or submedian, 
opposite the intestinal bifurcation or immediately posterior, about halfway 
between the suckers. Testes smooth or only slightly lobed, symmetrical, 
lateral and far apart, about 1/ 3 the distance between ventral sucker and 
posterior encl. Cirrus snc large, robust, filling the entire intercecal, pre­
acetabular area and ovcrlnpping at least one cecum, extending posteriorly 
to mid-sucker level, contnining a bipartite seminnl vesicle, well-developed 
prostate gland, rather long prostate duct, short cirrus with heavy, folded 
walls and, ncnr the genital pore, a broad genital atrium. Ovary multilobed, 
partly overlapping the ventral sucker dorsally, median or to the right. 
Seminal receptacle lacking. Follicles of the vitellaria forming two, short, 
lateral clusters in midbody between the posterior edge of ventral sucker and 
posterior ends of the testes, chiefly extrncecal. Uterus completely filling the 
hindbody posterior to testes, the ascending portion coiling between the testes, 
crossing the ovary ventrally and extending along the left edge of the 
ventral sucker. Eggs yellow, 30 to 34 by 16 µ. 
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COMPARISONS 

This species differs from the generic diagnosis in possessing a very short 
esophagus. In view of the Y-shaped excretory vesicle, the median genital 
pore, the symmetrical testes, and the distribution of the vitellaria, it is con­
sidered in the genus Steringophorus in spite of the short esophagus. It 
differs from S. furcige1· in its short esophagus, more rounded posterior end 
and somewhat longer ceca. It differs from S. magnus in its much smaller 
size, shorter esophagus, more anterior position of the vitellaria, smaller eggs 
and in that the uterus extends t-0 the sides of the body. 

The species name, profwidus, indicates it.s occurrence in a deep-water 
host. 

Stcringophoru, (?) •I'· 
(Fig. 33) 

Host- Small, lizard fish, unidenlified. 
P osition,-U ncerta in. 
Frequency-Present in 1 of 1 host examined. 
Depth- 582 fath. 
This single, immature specimen of fellodistomid has the following 

measurements: length 1.915 mm., width 0.973 mm., oral sucker 0.252 mm., 
ventral sucker 0.205 mm., forebody 0.604 mm. The esophagus is very short 
or lacking, the ceca rather long. Other characters, in brief are: Genital pore 
submedian at level of intestinal bifurcation; cirrus sac thick and robust; 
testes spherical and diagonal ; ovary lobed; excretory vesicle Y-shaped. 
These characters agree with those of Steringophorus except that a longer 
esophagus should be present. It can not be the same species as either of 
those described above. The small size of the ventral sucker is not usual in 
Steringophorus. This trematode may belong in the genus Fellodistomum 
but the genital pore is rather far forward for that genus. 

H ost- Aleposomus sp. 
Position,-lntestine. 

Steringophorus (?) sp. 
(Fig. 34) 

Frequency- Present in 1 of 2 hosts examined. 
Depth-300 fath. 
This form is another immature fellodistomid provisionally referred to the 

genus Steringophorus, but unlike others collected. 

M casure,nents 

Length Width Oral sucker Ventral sucker Forebody Esophague 

mm. mm. mm. mm. mm. mm. 
2.185 0.88 0.336 0.277 0.638 0.166 
1.889 .012 .285 .277 .588 .127 
1.50 .OS .294 .302 .520 .088 

The ceca do not reach the posterior end by some distance; the genital 
pore is to the left and postbifurcal; the excretory vesicle is Y-shaped. This 
form also differs from most species of Steringophorus in it.s small ventral 
sucker. 
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Megenteron ernuum n.gen., n.1p. 

(Figs. 14-16) 

Host-Diplacanthopoma brachysoma Gunther. 
Frequency-Present in all of 4 hosts examined. 
Position.--Intesti ne. 
D6pth,-249 to 300 fathoms. 

SPECIFIC DIAGNOSIS 

275 

Body smooth, thick, slightly flattened, about 3 times longer than wide, 
tapering slightly anteriorly, abruptly truncated posteriorly in mature speci­
mens, anterior end rounded, length 2.43 to 4.67 mm., width 0.608 to 1.824 
mm., hindbody almost equally wide. Oral sucker large, at anterior end, 
slightly wider than long; ventral sucker about 1/3 from anterior end (more 
posterior in young forms), slightly larger than oral sucker in mature forms, 
slightly smaller in young individuals. Prepharynx very short; pharynx 
large, pyriform, widest near anterior end, esophagus usually about half the 

M cast1rcmc11t, 

Length W idth Oral Ventral Fo,·e• Pharynx Eggo aucker sucker body 

mm. mm. mm. mm. mm. mm. µ 
4.674 1.824 O.S39 0.581 1.33 0.373 by 0.299 28·30 by IH6 
3.85 1.38 .373 .430 1.07 .279 .207 30 16 
3.268 1.04 .410 .415 0.95 .240 .232 30 14-16 
4.75 1.52 .483 .514 1.42 .330 .240 28-30 16-18 
2.43 0.008 .307 .249 0.83 .232 .160 
6.{98 2.603 .622 .805 1.615 .450 .315 28 16 
2.166 0.76 .415 .315 0.95 .249 .183 

length of pharynx; ceca large, conspicuous, filled with black contents 
(blood of host), slanting backward from esophagus, extending to near 
posterior end of body. Conspicuous gland cells in forebody, one group 
lateral and dorsal to pharynx, another surrounding esophagus. Genital 
pore slightly to the left, a short distance anterior to ventral sucker, about 
at level of intestinal bifurcation. Cirrus sac claviform, about twice as long 
as wide, extending from genital pore medianly and posteriorly across the 
median line, ending at anterior border of ventral sucker, filling the pre­
acetabular, intercecal area. Seminal vesicle in base of cirrus sac, divided 
into a small, posterior, broadly tubular region and a larger, spherical, 
anterior portion which fills nearly half the cirrus sac; prostate gland fairly 
well developed. Short genital atrium at least partially enclosed by cirrus 
sac; copulatory or genital lobe (fig. lo) poorly developed. Testes more or 
less lobed, diagonal, approximately in midbody, far apart laterally, 
separated by uterus, partially overlapping ceca ventrally, left testis slightly 
more anterior. Ovary multilobed, lo right of midline, partly overlapping 
the right cecum ventrally, shortly in front of right testis. Mehlis' gland 
to the left and anterior to ovary, very well developed, receiving the two 
yolk ducts; seminal receptacle lacking, early coils of uterus containing 
masses of sperm cells. Laurer's canal well developed, containing sperm 
cells. Vitellaria of small-sized follicles in two lateral groups, extending 
from midacetabular level to the anterior testis, overlapping the ceca 
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ventrally, extending medianly beyond ceca but not meeting. Uterus coiling 
anteriorly to posterior edge of ventral sucker, then backward to near 
posterior end of body, then forward to genital atrium, lorgely intercecal. 
Eggs yellow, with moderately thick shells, 28 by 16 IJi shell extended at one 
end to form a short process 4 to 6 p long. Excretory vesicle large, V-shaped. 

GENERIC DIAGNOSIS 

Thick bodied, somewhat elongate fellodistomids. Ventrnl sucker entirely 
anterior to midbody, only slightly larger than oral sucker. Short pre­
pharynx; esophagus of moderate length; ceca very lnrge, extending to 
posterior encl. Excretory vesicle V-shapecl. Testes lobed, diagonal. Seminal 
vesicle bipartite. Genital pore to the left, near intestinal bifurcation. 
Genital or copulatory Jobe poorly developed. Ovary multilobed, to the 
right. Vitellaria follicular, in two lateral groups, chiefly between ovary and 
ventral sucker. Laurer's canal present. Eggs with short, rather stoui, 
unipolar processes. Parasites in the intestine of marine fishes. So far as 
known from rather deep waters. 

Type species- M: egen.teron crassum. 
The genus name is from mega, large, and enteron, gut, and refers to the 

large intestinal ceca. The species name is from crassmn, thick. 

COMPARISONS 

Megen.teron differs from all described genera of the family in the posses­
sion of a polar process on the egg and the almost equal size of the suckers. 
The elongate form of the body, the truncated posterior end and the very 
large intestinal ceca are unusual. The genus differs from SteiingophontS 
in its V-shapecl excretory vesicle, more elongate cirrus sac, more anterior 
ventral sucker and in lobed testes. It differs from Fellodistom1tm in pres­
ence of esophagus, V-shaped excretory vesicle and in distribultion of 
v;tellaria. It differs from Rhodotrem,a in longer ceca, V-shaped excretory 
vesicle and distribution of vitellaria. 

These large trematodes must be rather injurious to their hosts, since they 
feed on blood. The gland cells of the forebody may be developed in con­
nection with this food habit. Gland cells around the pharynx stain heavily 
with eosin. while those around the esophagus stain heavily with Dclafield's 
hematoxylin. Growth occms more rapidly posterior to the ventral sucker 
as in most trematodes, but in this species, unlike some others such as 
Otodistonmm cestoi<les, the ventral sucker shares slightly in this differ­
ential growth. This sucker is slightly smaller than the oral sucker in the 
smallest specimens, about the same size in young forms and slightly larger 
in fully mature individuals. 

Host 

Oa!lorlr.1111clw& cannitiatu.s 

Lomnphorus wardi n.gcn., n.sp. 

(Figs. 17-19) 

Frcqnenc~, in hosts 
exnminecl 

(Goode) · · ·· ·•·· · ····· 3 of :!3 
U,·ovltvcis ,·cgiu., (Walbaum) . ..... ... .... . , .. .. I 13 

Position-Intestine. 

Depth 

250 lath. 
140-197 
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SPECU'IC DIAGNOSIS 

Body elongate, thick, more tapering anteriorly, widest at about midbody, 
hindbody almost equally wide, posterior end broadly rounded, length 1.4 to 
3.7 mm., width 0.564 to 1.463 mm. Ventro-marginal folds with 7 pairs of 
outer lobes and sometimes an eighth pair at extreme posterior end of body. 
Oral sucker large, terminal, mouth round, ventral ; ventral sucker somewh~t 
larger than oral sucker, usually wider than long, about 1/3 body length from 
anterior end, its apcrtme subcil'cular, its outer rim embedded in body. 
Prepharynx very short; esophagus about one and one-half to twice the 
length of pharynx; intestinal bifurcation midway between suckers; ceca 
very narrow, ending a short distance in front of posterior end. Genital pore 
shortly postbifurcal, some distance anterior to ventral sucker, slightly to 
the left. Cirrus sac large, about same size as ventral sucker, very broad, 
filling intcrcecal, preacetabular area, base often abruptly narrowed and 
pointed. Seminal vesicle bipartite, the two sac-like portions approximately 
equal in size; prostate gland well developed, prostatic duct or vesicle thick­
walled. Cirrus very short, the walls of the prostatic duct continuous with 
two conspicuous, musculnr lobes, the larger one anterior, the sm~ller 

M eaf11,emcnts 

Length Width Oral Ventral Fol'e4 

Cirrus snc Eggs sucker sucker body 
- -- - -- - - ---- -- -mm. mm. mm. mm. mm. m.m. µ 

3.7 1.176 0.410 0.450 1.235 0.456 by 0.332 28 by 14 
2.00 0.70 .298 .323 0 .68 .332 .190 26 15 
3.515 1.463 .308 .481 1.007 .498 .332 27-28 14-16 
1.9 0.817 .273 ,332 O.OJ4 .332 .24~ 28·Jl 14·10 
1.69 ,725 .257 .315 .515 .365 .207 30 15 
1.71 .022 .249 .265 .531 .39S .200 28 14 
1.419 .564 .249 .265 .456 .249 .160 28 10 
1.862 .725 .265 .270 .597 .398 .200 28 14 

posterior, projecting into genital atrium (fig. 19). T hese copulatory lobes 
may be protruded from the genital pore. They evidently represent the 
same structures described by Odhner (19llb:107) for the genus Proctmces. 
Genital atrium spacious, with folded, muscular walls, mostly enclosed in 
cirrns sac. Testes slightly lobed, diagonal, in cquat-orial region, separated 
by uterns, ventral to ceca, left testis more anterior. Ovary very large, 
multilobed, directly in front of right testis, overlapping right cecum 
ventrally. Seminal receptacle lacking. Uterus fills entire hindbody, cover­
ing the ceca ventrally. Follicles of vitellaria extending in two laternl, 
extracecal fields in middle third of body. Eggs dark yellow, thick-shelled, 
slightly wider at anopercular pole, 25 to :n by 14 to 16 µ. At the ano­
percular pole is au inconspicuous, more or less colorless, short (about 2 or 
3 µ long) polar process. Excretory pore dorsal, median, subterminal; 
excretory vesicle V-shaped, with swollen, closely convoluted branches 
reaching to the esophagus level. 

In the above table the first three specimens arc from Ccelorhynclms 
canninatus, the last five from Urophycis regius. 

COMPARISONS 

Lomaphorus wardi differs from the two following species in more truncated 
posterior end, wider cinus sac, and especially in the smnller eggs. It is 
named in honor of Dr. H.B. Ward. 
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GENERIC DIAGNOSIS 

Fellodistomids with fairly elongate, plump, flesh-colored bodies tapering 
anteriorly but broadly rounded posteriorly, with two longitudinal ventro­
lateral folds thrown into lobes. These convolutions are muscular and usually 
conspicuous. Oral sucker large, ventral sucker slightly larger, pre­
equatorial. Prepharynx very short, esophagus longer than pharynx, ceca 
narrow, not reaching the posterior end, intestinal bifurcation about halfway 
between suckers. Genital pore slightly to the left, postbifurcal, preacet-a­
bular. Testes in equatorial zone, diagonal, lobed, the left testis slightly 
more anterior. Cirrus sac strongly developed, intercecal, extending to 
anterior border of ventral sucker, with bipartite seminal vesicle, well­
developed prostate gland, prostatic duct with very thick walls, genital 
atrium spacious with well-developed muscular, genital lobe. Ovary multi­
lobed, immediately anterior to right testis. Seminal receptacle lacking. 
Uterine coils filling hind body. Vitelline glands in two, lateral, extracecal 
rows in middle third of body length. Egg with polar process either rudi­
mentary or clearly evident. Excretory vesicle V-shaped. Parasites of the 
intestine of marine fishes. 

Type spe,,,"ies-Lomaphorus. wardi. 
The name Lomapharus is from loma, fringe and phorus, to bear, and refers 

to the characteristic longitudinal folds of the body wall. 

Lomaphorus monolenei n .sp. 

(Figs. 20-21) 

Host-Monolene antillarum Norman. 
Position-Intestine. 
Frequency- Present in 5 of 49 hosts examined. Usually 1, sometimes 2 or 

3 in a host. 
Depths-100 fath.; 79 to 140 fath.; 135 to 156 fath.; 82 to 93 filth. 

SPECIFIC DIAGNOSIS 

Color, when alive, reddish orange. Length 2.85 to 3.15 mm.; greatest 
width 1.23 to 1.34 mm. Body tapering anteriorly to a narrow diameter, 
broadly rounded and plump posteriorly; greatest diameter near posterior 
end. Body wall thrown into definite muscular folds along the ventro­
lateral border, 7 lobe-like, lateral, outer expansions on each side; 6 medianly 
directed lobes. Oral sucker terminal, large, with ventral, circular aperture; 
ventral sucker preequatorial, slightly larger than oral sucker, occupying 
about half the body diameter at that level. Very short prepharynx; well­
developed pharynx; narrow esophagus a little longer than pharynx, forking 
about halfway between suckers; narrow ceca ending a short distance in 
front of posterior end. Conspicuous gland cells sunound the esophagus and 
pharynx. Genital pore postbifurcal, shortly anterior to ventral sucker, 
slightly to the left. Cirrus sac extending diagonally backward, filling most 
of intercecal, preacetabular area, widest about in the middle, its posterior 
end tapering almost to a point, barely overlapping the anterior border of 
ventral sucker. Bipartite seminal vesicle in base of cirrus sac, prostatic 
duct large, thick-walled, prostate gland fairly well developed although not 
to such a degree as in L. wardi. A conspicuous, muscular, genital lobe 
projects into the spacious genital atrium. The smaller posterior lobe found 
in L. wardi seems to be lacking. Two testes somewhat lobed, diagonal, 
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separated by uterus, the left testis in equatorial region, slightly in advance 
of the right testis. Ovary multilobed, immediately in front of right testis. 
Seminal receptacle lacking. Uterus extends to the left and a short distance 
anteriorly before coiling backward to posterior end of body. Uterine coils 
fill the intercecal, postacetabular area. Vitelluria of small follicles, in two 
lateral, cecal and extracecnl fields from posterior level of ventral sucker 
halfway to posterior end of body. Eggs large, dark yellow when mature, 
ovoid, only very slightly wider at posterior end, without polar process. In 
young eggs there is a distinct thickening of the egg shell at the posterior 
end, but this thickening is absent or barely noticeable in mature eggs. 
Seminal vesicle V-shaped with cn1ra reaching into the pharyngeal region. 

M easurem~nts 

Lcng~h Width 
Oral Ventral Fore· Cirrus enc Eggs 

sucker auckcr body 

mm. mm. mm. mm. mm. m.m. µ 

2.850 1.230 0.365 0.473 0.913 0.348 by 0.180 40 by 22 
3.154 1.273 .431 .498 .913 .416 .203 40 19-20 
3. 145 1.340 .410 .404 .697 .381 .160 40 19 

36 18 

COMPARISONS 

This species differs from Lornaplwrus wardi in body shape (the greatest 
diameter being near the posterior end); cirrus sac not as wide; a single 
genital lobe; and especially in the constantly larger egg size and the lack 
of evident polar process on the egg. 

Lomaphorus gracilis n.sp. 

(Figs. 22-23) 

H ost-Peristedion miniatum Goode. 
Positi011r-Intestine. 
Frequency-One specimen in 1 of 7 hosts examined. 
Depth-138 to 140 fathoms. 

SPECIFIC DrAGNOSIS 

Body elongate, relatively rather slender, tapering anteriorly, broadly 
rounded posteriorly, wide.st near posterior end, length 2.5 mm., width 0.87 
mm. Ventro-marginal lobes inconspicuous, traces of 4 on the right side of 
body, only 3 on the left. Oral sucker terminal, 0.282 mm. in diameter; 
ventral sucker about 1/3 from anterior end, approximately same size as oral 
sucker, 0.290 mm. in diameter, occupying about 1/3 body width. Very 
short prepharynx; rather small pharynx; long esophagus, nearly 3 times 
length of pharynx; narrow ceca not reaching posterior end by some distance. 
Genital pore at level of intestinal bifurcation, slightly to the left. Cirrus 
sac extending diagonally to anterior edge of ventral sucker, 0.215 by 0.124 
mm., more slender than in other species. Only the anterior genital or 
copulatory lobe present in the genital atrium (as in L. monolenei). Testes 
slightly lobed, diagonal, intercecal, approximately in midbody. Ovary 
multilobed, immediately anterior to right testis. Seminal receptacle lack­
ing. Uterus filling most of hiodbody. Vitellaria extending from ventral 
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sucker 2/3 the distance to posterior end, extrncecal. Eggs narrowed at 
anterior end, almost triangula1· in general appearance, much wider at 
posterior end, 40 to 42 by 21 p. At the broad end of the egg occurs a color­
less, transparent, cap-like structtu·e which nan ows abruptly to a point 
(fig. 23). The entire egg in outline is shaped much like an acorn. Ex­
cretory system not observed. It doubtless has the same form as in the two 
preceding species. 

COMPARJSOl\S 

In body form t his species is somewhat like L. monolenei, except more 
slender. The ventro-marginal lobes seem to be reduced, the esophagus 
longer, the ventral sucker smaller. The cirrus sac is slender, especially as 
compared with L. wardi. The eggs of L. gracili.$ are characteristic. In size 
they resemble those of L. monolenei and differ from L. wardi. In shape they 
are distinct from both in the much broader posterior end and in the trans­
parent, cap-like, polar process. 

The above description is based on a single specimen. The name gracili.$ 
refers to the slender form of the body. 

Lissoloma hrotulre n.gcn., n.s p. 

(Figs. 24-26) 

Host-Brotula. barbata (Bloch & Schneider) . 
Position-Intestine. 
Frequency-Present in a single host examined. 
Depth-79 to 140 fathoms. 

SPECIFIC DIAGNOSIS 

Color, when alive, pink or flesh-color. Length 2.14 mm., width 0.988 mm. 
Edges of body curving inward, especially at each end, body boat-shaped 
with edges somewhat flattened in middle region. In addition to longitudinal 
muscles which are especially well developed in the anterior hall' of the body, 
radiating bands lead backward or outward and dorsally from the incw·vecl 
body edge (fig. 24) . These suggest the musculature of the body folds of 
Lomaphorus. The ventral surface posterior to the ventrnl stwker is free 
of body muscles except for 5 rather inconspicuous, transverse bands. Short, 
longitudinal muscle fibers cross the transverse bands at right angles (fig. 
24}. Orn! sucker subterminal, 0.282 mm. in diameter, its opening round; 
ventral sucker, 1/3 from anterior end, also measures 0.282 mm. in diameter. 
A prepharynx seems to be Jacking (although the angle of the oral sucker 
would make this structure difficult to observe in this specimen) ; phal'ynx 
0.120 mm. in length, 0.100 111111. wide; short esophagus, forking approxi­
mately halfway between the suckers; ceca extending to near the posterior 
end. Genital pore slightly to the left, immediately posterior to intestinal 
bifurcation. Muscular genital atrium containing an terio-clorsally a lip­
like, muscular, genital lobe; posterior lobe not evident. Cirrus sac 0.224 by 
0.150 mm., extending diagr)nally between ventral sucker and genital pore. 
Seminal vesicle sac-like, bipartite; a somewhat coiled, tubular portion of 
seminal vesicle lying outside the base of cirnis sac proper but enclosed by a 
membrane forming a tapering sac attached to t he dorsal, posterior portion 
of the cirrus sac proper. Thick-walled p11rs prostatica occupying at least 
2/ 3 the length of cirrus sac. Testes lobed, diagonal, in midbody region, 
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latei·al, iutercecal, separated by uterns, left testis slightly in advance. 
Ovary multilobed, immediately anterior to right tcslis. :Seminal receptacle 
lacking. Utcrns a very 111uTow, thin-walled, inconspicuous, coiled tube, 
leadiug at first to the left, and antel'iorly nearly to ventral sucker, then 
posteriorly to level of cecal tips, then anteriorly lo genital atrium, becom­
mg a lmost straight at about midacetnbular level, entering genital atrium 
dorsally and posteriorly. Coils oi uterns occasionally extending into the 
extracecal area posterio1· to the vitellaria. Vitellaria, composed of irregu­
larly shaped, often coalescing follicles, forming two lateral groups in middle 
third of body, partly extracecal and partly ventral to the ceca. Eggs color­
less, transparent, thin-shelled, py1·ifonn, tapering to a rounded point at one 
end and more or less trnncatcd at the other, broad end, 38 to 44 by 18 to 
20 µ. Extending from the middle of the broad encl of the egg is a filament 
about the same length of the egg or a little ~hol'ter. It is oftei1 more or less 
coiled or at least bent, but is thicker aud stiffer at its base. Excretory 
vesicle V-shaped with swollen branches. The excretory pore could not be 
~een at the posterior tip and is probably a short distance in front of this 
point. Branches of excretory vesicle at first intercecal, crossing the ceca 
ventrally at the level of the ventral sucker and extending to anterior end of 
body. 

The genus name Lissoloma is from lisso, smooth, and Loma, fringe, re­
ferring to the smooth body fold. The species name brotulre is for the host, 
Brotula. 

GENERIC DIAGNOSIS 

Medium-sized fellodistomids, body smooth, rounded at both ends; body 
edges incurved ventrally, especially at both ends, making the body shape 
like that of an elongate-oval, shallow boat; body edges not frilled or lobed. 
Suckers about the same size, ventral sucker about 1/3 from anterior end. 
Ceca extending to near posterior end. Genitnl pore slightly to the left, 
immediately posterior to intestinal bifurcation, approximately halfway 
between the suckers; genital atrium with anterior copulatory lobe. Cirru~ 
sac ovoid except for narrowed, pointed, posterior region, intercecal, extend­
ing to ventral sucker. Test~s slightly lobed, diagonal, far apart, ap­
proximately in midbody. Ovary multilobed, close in front of right 
(posterior) testis. Uterus very narrow, thin-walled, inconspicuous, extend­
i11g posteriorly to level of cecal tips, coils chiefly interceeal but also, 
especially posterior to vitellaria, extracecal. Vitellaria of small, irregularly 
shaped follicles, lateral, ventral, cecal and cxtracecal, in middle third of 
body, not extending anterior to ventral sucker. Eggs colorless, thin-shelled, 
pear-shaped, truncated at broad end, with filament nearly as long as egg, 
egg about 40 µ in length. Excretory vesicle V-shaped, branches wide, folded, 
crossing ceca at level of ventral sucker. 

Type species-Lissoloma brotulw. 

COi\lPARISONS 

Although based on a single specimen, this genus seems very distinct. It-s 
nearest relative is Loma11horus with which it agrees in development of a 
ventro-latei·al expansion of the body wall. This fold, however, in Lissoloma 
is entir·cly smooth. The genus is like Lo111aphorus in excretory system, dis­
tribution of vitellaria, and shape of cirrus sac. Additional differences are: 
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Ussolorna has a distinctly different body shape, filamented, colorless egg, 
and more slender uterus. It is interesting to note that the egg filament is sug­
gested in some species of Lornaplwrw, (figs. 21, 23) and in Megenteron (fig. 
16). Lissoloma differs from lvlegentercm in body shape, ventro-lateral fold, 
shape of pharynx, shape of cirrus sac, extent of vitellaria, egg color and 
shape. It differs from Steiingophorus in shape of excretory vesicle and shape 
of body. It differs frnm Steringolrema in shape of body, extent of vitellaria 
and shape of eggs. 

Benthotrcmn plenum n.gen., n.sp. 

(Figs. 27-28) 

Host-Unidentified lizard fish. 
Position-Body cavity ( ?) . 
Frequ.ency- 1 specimen in 1 host examined. 
Depth-582 fathoms. 

SPECIFIC DIAGNOSIS 

Body large, plump, robust, not flattened, unspined, length 4.7 mm., width 
2.3 mm. Greatest width posterior to midbody, both ends broadly rounded. 
Oral sucker at anterior end, 0.48 mm. in diameter; mouth ventra l, round. 
Ventral sucker about 1/3 from anterior end (forebody 1.276 mm.), same 
size as oral sucker ( diameter 0.48 mm.), occupying less t han 1/3 body 
width at that level, its aperture small and round. No prepharynx; pharynx 
relatively small (0.151 mm. long, 0.168 mm. wide) ; esophagus short, broad; 
ceca at first broad, becoming narrow, extending to posterior edge of testes 
but probably not far beyond. Genital pore a short distance in front of 
ventral sucker and slightly to the left, ventral to left cecum, surrounded 
by radial muscles which form a sucker-like structure. Cirrus sac wel! 
developed, wide, extending inwardly and posteriorly from the genital pore, 
its posterior border overlapping the anterior edge of ventral sucker. 
Seminal vesicle a coiled tube, not evidently bipartite, in posterior half of 
cirrus sac; prostate gland well developed; cirrus of moderate length. 
Genital atrium apparently a fairly spacious chamber but without muscular 
genital lobes. Testes smooth, ovoid, longer than wide, symmetrical, a 
short distance posterior to ventral sucker. Ovary large, about same size as 
ventral sucker, smooth, globular, immediately in front of right testis, to the 
posterio-right of the ventral sucker. Seminal receptacle Jacking, sperm 
cells in uterus. Uterus highly coiled, filling completely the entire hind body, 
coiling between testes; metraterm not observed. Vitellaria of numerous, 
large, somewhat irregular follicles, extending from intestinal bifurcation to 
anterior edge of testes, covering cec:a ventrally, meeting medianly anterior 
to cirrus sac, sparsely colored with black pigment. Eggs ovoid, with thick, 
brown shells, shells provided with many spine-like protuberances (fig. 28) , 
49 by 34 µ. Excretory vesicle with branches extending to level of oral 
sucker, otherwise not observed. 

From the above description a generic diagnosis of Benthotreina might 
be given as follows: 

Fellodistominre of plump, thick body form, medium to large sized, without 
body folds; suckers approximately equal in size; esophagus short and broad; 
genital pore to the left, with radiating muscles; cirrus sac ovoid; seminal 
vesicle coiled, not bipartite; genital att·ium without genital lobes; testes 
smooth, symmetrical; ovary unlobed, anterior lo testes; vitellaria of numer-
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ous pigmented follicles and entirely anterior to midbody; eggs dark brown, 
with spiny shells. 

Type species-Benthotrema plenmn. Position, body cavity ( ?) of marine 
fish. 

The genus name is from benthos, depth of the sea, and trema, referring 
to trematode. The species name plenum, full, refers to the crowded appear­
ance of the plump body. 

COMPARISONS 

This genus differs from all other genera in the subfamily in its small 
ventral sucker and spiny eggs. Steringotrema and Bacciger are the only 
other genera with unlobed ovary. The wide extent of the vi tell aria in the 
forebody is distinctive. It differs from Bacciger also in the sinistrnl genital 
pore, lateral ovary and short esophagus. 

Oeretrerna Cusillus Linton, 1910 
(Fig. 29) 

Hosts 1-"re<auc.ncy in hosts 

tlbudefd11f mC1rginat1<s (lllocli) . . . . .. .... • ...... 
Decodo11 p11el/aris (Pocy) .... ....... . ........ .. 
U 1,e11eu1 parv,u Poe.y ..... . ..... , ............. . 

I of 14 
l 2 
I 2 

Position,-lntestine, except once in gall bladder. 

Depth 

50 fath. 
50 

Linton collected this trematode from Abudefduf 1narginattts (synonym: 
Abu.de/du/ saxatil;s), Hmmulon macroslommn and Ocyurus chrysurus. 

My material indicates that the seminal receptacle described by Linton 
is a portion of the uterus filled with sperm cells. In view, also, of slight 
additions to Linton's description, the following specific diagnosis is 
suggested. 

Body thick, plump, smooth, widest at level of ventral sucker , tapering 
gradually and rounded anteriorly, pointed posteriorly, length 1.68 to 2.03 
mm., width 0.64 to 1.125 mm. Oral sucker termill!ll, extended transversely; 
ventral sucker in middle of body, a little less than twice diameter of oral 
sucker. No prepharynx; esophagus long, thick-walled, about 3 times the 
length of pharynx ; intestinal bifurcation about midway between the 
suckers; ceca extend to middle of testes and end dorsal to testes. Genital 
pore on left edge of body, varying from level of intestinal bifurcation to 
level of middle of esophagus. Cirrus sac claviform, slender, extending 
medianly and somewhat posteriorly to ne111· the median line; seminal vesicle 
simple, pars prostatica about ½ length of cirrus sac, prostate gland very 
weakly developed. Testes large, lateral, symmetrical, immediately posterior 
to ventral sucker. Ovary submedian, extended transversely, unlobed. 
Seminal receptacle lacking. Laurer's canal present. Vitelline follicles 
large, lateral, chiefly extracecal, 6 to 8 on each side in middle of body. 
Uterus fillfog hindbody and also much of forebody with loose coils. Eggs 
yellow-brown, 33 to 49 by 19 to 24 µ, usually about 40 by 20 µ. Excretory 
vesicle Y-shaped with long median stem. 

Deretrema fusill1i.s is classified in the Fellodistomidre with some uncer­
tainty. Its plump, smooth body, shortened ceca, symmetrical testes, lack 
of seminal receptacle, course of uterus, reduced vitellaria and it.s excretory 
system, suggest the Fellodistomidre. The weak development of the cirrus sac, 
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the laternl position of the genital pore, the weak prostate gland and un­
cliviclccl seminal vesicle arc unlike typical fclloclistomicls. The L ecithosta­
phylinro (family Zoogoniclre) is suggested by some characters (position of 
the genital pore and character of the cirrus sac) but the species seems to 
be excluded from that family by t he lack of body spines, absence of seminal 
receptacle and shape of excretory vesicle. The Plagio1·chidre should be con­
sidered as a possibili ty, but unspined trematodes are rare in t hat family and 
the plump body and the lateral genital pore would be unusual. The genus 
is here included in t he Fellodistomidre provisionally . 

Kev to Ge11era of Fellcdistomidl1' 
I. (8) Vi tella.-in not exte11ding nnterior to ,·cntrnl suckc.- . . . . . . . . . . . . . . . . . . . . . • 2 
2. (3) Excretory vesicle Y·shupcd ........ . .. .. .... . ....... .. . ... . .. Stcdngoplwn,.-t 
3. (2) Excrcto,·y vesicle V-shuped . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 4 
4. (5) Eggs with polar filament ...... . ....... . .. . .. . . . . ..... . ... . ... .. . Lisso1omu 
5. (4) Eggs without polar filament . . . . .. .. . .. . .. • . . . • . .. .. • . . . .. . . .. .. .. .. . .. .. 0 
G. (7) Dody with paired, veutl'O-lntcrnl lobes ... ... .............. • ... . . Lomu11ho1·11s 
7. (6) Dody without lobes ........ .. ..... .. ............................. Li11to11i11m 
8. (1) Vitellaria extending anterior to \'entrnl 2mc·kcr . . . . . . . . . . . • . . . . . . . . . . . . . . 0 
9. (lO) Ventral sucker same siic ns ornl sucker, cgg-s spin~· .... , . . . ........ Batlivtrema. 

lO. (9) Ventral sueke,- larger thnn oral sucke r, eggs not spiny ... . .. ....... ..... . • 11 
11. (12) Genital pore Intern] ................. . ............... . . ......... . Deretrema 
12. ( ll) Genital pore on ventrnl surface ...... .. ................... .............. 13 
13. ( 16) Ceca not extending posterior to testes . . ...... . . ...... .. • . ...... .. . ....... H 
14. (16) Genital pore median, o,·a,·y unlobed . . . .. .. • ... .. . . .......... . ...... Bacciger 
15. (14) Genital pore to the left, ovary lobed . ...... . ... ... .... ... . • ... .. R/,01lotrema 
10. (13) Ceca extending posterior to testes .......... . .. .. . . .. .. . .... .. ........ ... l7 
17. (18) Genital' pore median .. . ........... .. . ..... . .. . . .... .. .. • , . .. ... . P11crwde11a 
)8. ( 17) Genital pore to the left .... ... . . ... .... .... ... .......................... 19 
19. (20) E:ropl11,guts alJ::.i:ut.., e~t1,;rctory Yt-:sidc Y-:sh~r,c\\ .. . , . • ... . . . , , . . l •'GUo<li.1t omuiH 
20. ( 10) F.sophngus p1·eRcnt, cxerctory \'Csic-lc V-shnpcd ....... .. . . ... fUeri1111ofre11w' 

Family ZOOGONIDJE 

Subfamily Lecithostaphylinai 
Bracbyentcrou pcristediooi n.gen., n.sp. 

(Figs. 30-32) 

Host- Peristedion platyceph<tlmn (Goode & Bean) . 
Position- Intestine. 
Frequency-Present in 1 of 14 hosts examined. 
Depth-135 to 156 fathoms. 
10 specimens were collected. 

SPECIFIC DIAGNOSIS 

Body flattened, elongate, tapering almost to a point at each end, widest 
at level of ventral sucker; length 1.22 to 1.51 mm.; width 0.42 to 0.51 mm., 
scale-like spines becoming fine and easily lost posterior to testes. Ventral 
sucker slightly larger than oral sucker, occupying about 1/ 4 body diameter, 
about 1/3 body length from anterior end. Prepharynx shoi;t; pharynx 
small, about same length as prepharynx; esophagus long, 0.ll0 to 0.130 mm. 
in length; intest inal bifurcation midway between suckers or a litt le nearer 
the ventral sucker; ceca short, sac-like, about same length as esophagus, 
divergent, extending to region of ventral sucker, entirely anterior to genital 
organs. Genital pore lateral, on left edge of body, about 2/3 the distance 

1. 'l'he Slcrin(lofre.ma pulcht·1wi of Lnymnu, 1030, seems to belong more app1'oprintely in 
t.h~ genus Lintonfom Stunknl'd & Nigrelli, 1930. 
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from oral to veniral sucker. Cirrus sac (fig. 32) well developed, chiefly 
preacet.abular, ventral to ceca, protrusible cirrus (sometimes inserted in 
mekaterm of same individual). Seminal vesicle bipartite, the two parts 
of about equal size, occupying only the posterior fourth of cirrus sac. 
Testes unlobcd, subspherical, symmetrical, either opposite 01· closely 
posterior to ventral sucker. Ovary spherical, large, about same size as 
ventral sucker, overlapping ventral sucker, slightly to the right, often 
intertesticular. Seminal receptacle fairly large, postovarian. Laurcr's canal 
opening on dorsal surface between ovary and seminal receptacle. Uterus 
may reach to posterior end (fig. 30) or terminate a short distance in front 
of posterior end (fig, 31). Metraterm with conspicuous, bulb-like, muscular 
thickening near genital pore, entering genital ntrium anteriorly. Eggs 
yellow, thick-shelled, 26 to 30 by 14 to 19 µ. Vitellaria at level of ventral 
sucker, consisting of two lateral groups of 7 to 9 follicles, sometimes meet­
ing medianly dorsal to ventral sucker. Excretory vesicle elongated, sac­
like, unbranched, extending forward to posterior edge of ovary. 

M eaturcments 

L<!ngth Width Oral Ventral Forcbody Phnrynx Esophagus Eggs sucker sucker 
------ -- - --- ---

rnm. mm. mm. mm. mm. mm. mm. I' 
1.51 0.456 0,100 0.120 0.430 40 by 36 0.100 20 by 14 
1.226 .420 .094 .134 .340 50 48 .110 28 14 

30 16 
1.51 .428 .090 .121 40 30 .120 28 18 
1.285 .490 .000 .140 .400 .120 28 16 
1.370 .510 ,104 .130 .458 50 32 .130 28 16 

30 19 

GENEIUC DIAG:-10S1S 

Fairly small, flattened, elongate, spined Lecithostaphylinre, tapering at 
each end, widest at level of ventral sucker. Suckers small; oral sucker 
tenninal; ventral sucker about 1/ 3 from anterior end, slightly larger than 
oral sucker. Prepharynx present; pharynx small; esophagus long, thick­
walled; ceca short, sac-like, divergent, extending to or almost to anterior 
edge of ventral sucker. Genital pore on left body edge, preacetabular. 
Cirrus sac clavate, extending diagonally to anterior edge of Ycntral sucker; 
seminal vesicle bipartite. Testes subspherical, smooth, symmetrical or 
slightly diagonal, closely posterior or slightly overlapping ventral sucker. 
Ovary slightly to the right, overlapping ventral sucker, often intertesticular. 
Laurer's canal present. Seminal receptacle postovarian. Uterus filling all 
or large part of hindbody. Vitellaria forming two more or less separate 
groups of large follicles at or near the level of ventra I sucker. i\Ietratcrm 
highly muscular, somewhat shorter than cirrus sac. Eggs fairly large. 
Excretory vesicle a large, swollen tu be, extending to ovary, 

Type spccies-Brachyenteron peristedioni. 

COMPARISONS 

This genus differs from all other genera of the Lecithostaphylinre (Procto­
phantastes Odhner, Lec-itho.~tnphylus Odhner, Lepidophyllwn Odhner, 
Steganodenna Stafford 1) in its very short, divergent ceca limited to the 

' The genus Nordo,ttr6111B hsnitschikow, 1028 must be con•idcrcd a synonym of Stega110• 
dcrma Stafford, 1904. h saihd1ikow's species, X. mc,sjat::cti, i• ouly slightly different from 
Steganoderma formo,um and oceunr in a rel~ted host. 
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forebody. It differs from Proclophanta:;tcB in illl more elongate body, much 
~mailer, more anterior ventral sucker, shorter esophagus and in the distribu­
tion of the vilcllnria. It differs from Let:ithostaphylus in its more tapering 
ends, longer esophagus, smaller pharynx, more anterior position of the 
testes and in the distribution of the vitcllaria. It differs from Steganoderma 
in more tapering ends, distribution of the vitellaria and more anterior posi­
tion of the test<?s. It differs from Lepidophyllum in its more elongate body, 
lateral genital pore, much greater extent of the uterus and of the vitellaria, 
and in itll muscular rnetraterm. 

The name Brachyentero,i is from brachy, short and enteron, gut, and 
refers to the very short ceca. 

Family ACANTBOCOLPID)E 
Stcphanofllomum 1ineotum n.sp. 

(Figs. 35-37) 

-Host• r 'requency in ho.t 

!Armoncma barbalulum (Goode &. Boan) I of 13 
Uroph11ci1 cirrotu, (Goode & Bean) ...... 5 8 
U rophyeia regill1 (Wnlbaum) ...... .... .. 4 8 

Position-Ceca and intestine. 

Depth 

140 to 107 falh. 
60 125 
60 200 

The degree of infection is usually light, but one specimen of Urophycis 
regius contained hundreds of the trematodes, one of the heaviest trematode 
infections of any kind found during the present work. 

1'hc genus Stephanosto-1111m1 Looss, 1899, was i-cnnmcd Stephi;mocha$111Wi 
by Looss in 1900. According to the rules of nomenclature the genus 
Stephanostoma Danielsen, 1880 docs not invalidate Stephanosto111um LooSll, 
1899, and Stephanochas111us must be considered a synonym of Stephanosto-
111u1n. Unfortunately, the genus has become well known as Stephanochasmus. 

SPECIFIC DIAGNOSIS 

Body elongated, very narrow, filiform, little flattened, almost cylindrical, 
length 2. to about 7. mm., width 0.126 to 0.37 mm. Ventral sucker far for­
ward, about 1/8 to 1/ 10 body length from anterior end, always slightly 
larger than oral sucker. Oral sucker with crown of more or less rhombic 
spines arranged in three more or less distinct rows (fig. 36). Third 
(posterior) row of spines better developed in some specimens t han in others, 
sometimes very incomplete, total number of spines 50 to 52. A bare area 
forming a naked ring around the body immediately posterior to the oral 
crown. Body spines conspicuous, variable in shape, often pointed needle­
like sometimes almost rhombic in shape. Pigment flecks dorsally on forc­
body. Prepharynx long, usually much longer than pharynx, in contraction 
only a little longer than pharynx; medium-sized pharynx; distinct but short 
esophagus; narrow ceca extending lo posterior end. Genital pore median, 
immediately in front of ventral sucker. Genital atrium tubular, spined, 
extending a short distance posterior to ventral sucker. Cirrus sac long, 
narrow, sinuous, swollen at base, containing a bipartite seminal vesicle, 
extending posteriorly almost halfway between ventral sucker and ovary. 
Cirrus spined. Testes median, tandem, in middle of posterior half of body, 
elongate-oval to almost round, diameter nearly filling body diameter, 
separated by vitclline follicles, posterior testis usually larger. Posttesticu-
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lar space very long, always longer than forebody, 1/4 to 1/5 total body 
length. Ovary globular, median, about in midbody, separated from anterior 
testis by vitelline follicles. Uterus preovarian; metraterm spined, sinuous, 
not quite as long as cirrus sac. Vitelline follicles extending from base of 
cirrus sac to posterior end of body, interrupted opposite testes and ovary, 
confluent between these organs, filling posttesticular space. Eggs thin­
shelled, light yellow, 62 to 66 by 34 to 45 p. 

M easu,rcmenls 

Oral Ventral Posttest• Pre· Length Width sucker sucker Forebody icular 
pharynx Eggs 

aren 

mm. mm. mm. mm. mm. mm. mm. II 
5.55 0.36 0.11 0 .14 0.637 1.32 0.31 5 64-66 by 40·45 
4.72 .37 .112 .16 .52 1.128 .28 64-66 40·45 
5.85 .21 .112 .15'1 .72 1.27 .42 64•66 40-45 
6.91 .31 .105 .147 .637 1.45 .322 64-66 40-45 
5.46 .126 .105 .14 .<155 1.09 .28 64·66 40-45 
5.42 .315 .105 .147 .45 1.34 .28 64-66 40-45 
4.55 .28 .091 .135 .291 0.855 .14 64·66 40-45 
2.36 .24 .084 .114 .38 0.57 

CoMPARISONS 

This species is lo be compared wi th Stephanostomum rhombispinosum 
(Lebour) (Synonym: Stephanochasrnus rhombispinosus Lebour) which is 
the only species it closely rei:emblcs. These two species are alike 1n their 
thread-like, elongate, body form, rhombic oral spines, extent and distribu­
tion of the vitellaria, extent of the cirrus sac and position of the testes and 
ovary. S. rhornbispinosum is from the whiting, Gad11,S merlangus, from 
European waters. The hosts are therefore related. S. lineaturn must be 
considered as distinct, however, because of the following differences: a more 
or less complete third row of spines, ventral sucker distinctly larger than 
oral sucker, a constantly much longer posttesticular space and a considerably 
smaller egg. None of the species of Stephano.stomum from shallow-water 
fish of Tortugas shows nearly as close relationship as docs S. rhombispino­
sum from distant but cooler waters. 

Stephanostonrnm microstephanun, n.5p. 

( Figs. 38-41) 

Host-Epinevhelus niveatus (Cuv. & Val.). 
Position-Intestine. 
Frequency-Two specimens in 1 of 3 hosts examined. 
Depth-90 fathoms. 

SPECIFIC DIAGNOSIS 

Length of mature specimen 2.09 mm., greatc~t width 0.520 nun. (about at 
midbody). Body flattened, rounded at ends. Oral sucker fairly large, 
terminal, directed forward. Ventral sucker just in front of midbody, 
smaller than oral sucker (ratio about 3:4). Oral sucker with a crown of 
three rows of oral spines much reduced in size, somewhat irregula!" in shape, 
not sharply pointed, easily lost, total number at least 150, maximum size 10 
by 6 µ (fig. 39). Behind the oral crown there is a short space free of spines, 
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followed by the spined region of the body. Body spines either scale-like 
and easily shed, or sharply pointed, extending to near the posterior end. 
Pigment flecks (or, in young, distinct eye spot~) dorsally, shortly behind 
oral sucker. Prephnrynx long, somewhat expanded posteriorly, pharynx 
pyriform, widest posteriorly, only slightly shorter than prepharynx; very 
short esophagus, intestinal bifurcation about 2/3 the distance between oral 
and ventral suckers; bronc! ceca extending to posterior end of body. Genital 
pore median, immediately anterior to ventral sucker. Genital sinus very 
short, cirrus sac elongate-oval, extending a short distance posterior to 
ventral sucker, containing a bipartite seminal vesicle in its posterior third, 
a fairly well-developed prostate gland and long cinus with long, narrow 
spines (fig. 40) . Testes lnrge, median, tandem, rounded, in posterior third 
of body, not far apart, separated by a few vitelline follicles especially 
dorsally, posttesticular space short, about the length of testis diameter. 

M eaS111"emen.ts 

T,cnglh Width Oral Ventral Fore• Pre• Pharynx Cirrus Eggs suekcl' f<ncker bod)• phar_vnx sac 

mm. mm. mm. mm. mm. mm. mm. mm. µ 
2.090 0.520 0.230 0.190 o.su 0.172 0.168 0.213 70 by 43 

62 41 
1.440 .395 .226 .154 .588 .150 .147 

Ovary ovoid, smooth, transversely extended, immediately in front of 
anterior testis, not far posterior to midbody. Uterus preovnrinn, intercecal, 
mctrntcrm not conspicuou5, a little ~horter than cirrus sac. Eggs fairly 
large, thin-shelled, 62 t-0 70 by 41 to 43 µ. Vitellaria extending from im­
mediately behind the intestinal bifurcation to the posterior end of the body, 
largely cecal, dorsal and ventral, confluent anterior to ventral sucker, 
dorsally between the testes and behind the testes. Excretory vesicle forking 
between the testes, two narrow crurn extending into anterio.r end. In the 
postacetabular area these crura are intercecal. 

COMPARISONS 

There is no other species of Stephanostommn very similar to this form. 
One of the most characteristic features, the three rows of oral spines, as 
well as the rhomboid shape of these spines is shared by S. lineatuin, another 
species from deep-water fish. These spines in S. lineatum, however, arc 
much larger and much fewer in number. Furthermore, S. lineatum is con­
spicuously different in body proportions, length of posttesticular space, length 
of esophagus, distribution of vitellaria and length of genital sinus. No other 
species of Stepha.nostommn possesses nearly as many oral spines, 56 in 
S. ba.ccatus is the nearest- a. number about 1/ 3 the number present in 
S. microsteplwnuin. In no other species of Stephanostom.m,~ do the vitellnr ia 
extend anterior to the ventral sucker and become confluent there. The very 
short genital sinus or at1·ium is not characteristic for the genus. In fact, 
t-hese differences might well be sufficient to identify a new genus. At present 
the species is referred to Stephanostoinmn, with its nearest (yet distant) 
relative S. linealtmi. 

The fact that the oral spines are so much reduced and so easily lost sug­
gests a com'parison with related genera lacking the oral crown. The body 
form and vitellaria are somewhat like Acanthopsolus but this genus possesses 
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11 sac-shaped excretory vesicle (at least, supposedly), diagonal testes, much 
larger eggs and smaller oral sucker (as we)) as lacking oral spines). Poche 
(1926) named the genus Tormopsolus for the Distomum osculatuni of 
Looss (1901). This species seems to be so much like Stephanoslommn 
(especially S. caducus Looss, 1901) that it seems probable that its oral 
spines had become accidentally lost. It. is entirely unlike the present 
species in body form, sucker position and ratio, extent of vitellaria, and in 
other characters. 

Hosts 

Family ALLOCREADIIDJE 
Subfomily Allocreadiinie 
Helicome1ra fnsciala (Rud.) 

l!"reque.ncy in ho!it 

Prionotu, a/alu, Goode & Dean ...... . ........ . 3 of 4 
l l Prionode, op ....................... . ... . .. .. .. . 

Bella tor militari, (Ooode & Denn) . . ..... .. . .. . 3 0 

Position-Intestine. 

Depth 

60 fath. 
50 
DO 

The occurrence of thls species at Tortugas has alrendy been described 
(Manter, 1933a.). It is a common species of Europe, but docs not seem 
to occur in shaUow-water fish of Tortugas, nor was it collected from fish 
below 60 fathoms. Yet it is common enough to be readily obtainable at the 
depths mentioned above. 

Hclicometrina 11imia Linlon, 1910 

This species was collected once from 1 of 6 specimens of Scorpama 
aga.ssizii Goode &. Bean at 60 fathoms. The parasite has been recently 
discussed by the author (Manter, 1933a). It occurs commonly in reef fish 
and is known from 14 host species. The above record is the only instance 
reported of it{! occurrence in other than shaUow-water fish. 

Podocotylc pcarsei n.sp. 

(Fig. 61) 

Host-Urophycis che$leri (Goode &. Bean). 
Position-Intestine. 
Frequ,ency-Prescnt in 2 of 6 hosts examined. 
Depth,-250 to 367 fathoms. 

SPECIFIC DIAGNOSIS 

Body smooth, not especially elongate, length 1.46 to 1.84 mm., width 0.655 
to 0.722 mm., tapering in front of ventral sucker, hindbody more or less 
equally broad and rounded posteriorly. Oral sucker terminal, round; 
mouth subterminal; ventral sucker preequatorinl, about twice the diameter 
of oral sucker, its aperture transverse or al mo.st round; forcbody a little 
less than ¼ body length. Very short prepharynx; unusually large, ovoid 
pharynx; long esophagus, about twice the length of the pharynx; intestinal 
bifurcation at anterior border of ventral sucker; ceca broad, extending to 
posterior end. Genital pore to the left, halfway to body edge, opposite 
anterior edge of intestinal bifurcation, a short distance anterior to ventral 
sucker. Testes tandem (in one instance diagonal), in contact, smooth or 
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slightly lobed, immediately poslequatorial, occupying the intercecal area, 
posterior testis more or less triangular, both t.ransversely extended. Post­
testicular area less than ¼ body length and usually slightly less than fore­
body length. Cirrus sac claviform, extending to middle of ventral sucker 
or slightly beyond; prostate gland lacking. Ovary transversely extended, 
median, equatorial, immediately anterior to testes, with anterior border 
more or less distinctly 3-lobcd. Seminal receptacle tubular and incon­
spicuous. Vitelline follicles from posterior edge of ven~rnl sucker to 
posterior end of body, chiefly ventral to ceca but to some extent dorsal, 
continuous, filling the posttesticular area. Uterus short, between ovary and 
ventral sucker. Eggs large and rather elongate, 96 to l05 by 39 to 45 µ. 
Excretory vesicle extending as a simple tube Crom the terminal excretory 
pore to the posterior edge of ovary. 

M oa.sure1"c11t& 

Oral Ventral Poat• 
Length Width sucker eucker f'orebody testicular Eggs 

ar~a 

mm. mm. mm. mm. mm. mm. " 1.84 0.670 0.235 0.386 0.504 0.305 08 by 45 
).69 .653 .235 .187 .418 42R 103 43 
1.46 .688 .218 .412 .404 .336 103 45 
1.61 .714 .218 .428 .386 .395 105 43 
1.62 .722 .235 .487 .404 .344 06 39 

COMPARISONS 

Although the lobing of the ovary is indistinct in some specimens, this 
species is referred to the genus Podocotyle because of the position of the 
genital pore, the extent of the cirrus sac and the extent of the vitellaria. 
Since the three lobes of Lhe ovary are directed forward, the species is most 
like Podocotyle levinseni Issaitschikow and Podocotyle odhneri Issaitschikow 
from the Russian Arctic. It is, in fact, very similar to Podocotyle 
levinseni, agreeing in body form, shape and position of reproductive 
organs, ns well as in the large pharynx and rather long esophagus. The 
eggs of Podocotyle pearsei, however, arc longer and at the same time more 
narrow (96 to 105 by 39 to 45 µ as compared with 80 to 95 by 40 to 58 µ) 
and the vitellaria in all my 11 specimens end abruptly at the posterior 
edge of the ventral sucker, whereas they reach to the middle of this sucker 
in P. levimeni. 

This species represents another deep-water form with closest relationship 
to Arctic species rather than to any member of adjacent waters. 

The species is named in honor of Dr. A. S. Pearse, American zoologist. 

Eurycreadium vitellosum n.gen., n.sp, 
(Fig. 64) 

Ilost-Lremonema barbatulum Goode & Bean. 
Position,-lntestine. 
Frequency-Present in 1 of 19 host-s examined. 
Depth-249+ fathoms. 

SPECIFIC DIAGNOSIS 

Body unspined, rather broad and thick, tapering toward each end, widest 
and thickest about at midbody, more pointed posteriorly, length 1.7 to 2.18 
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mm., width about 1/ 2 body length or a little more, depending on degree of 
contraction. Forebody mobile, capable of considerable extension. Oral 
sucker terminal; mouth terminal or subterminal; ventral sucker about 1/3 
from anterior end, not very powerful, 11/ 2 to 2 times the diameter of oral 
sucker, it~ aperture longitudinal. Very sho1t prepharynx, apparently absent 
when fore body is contracted; ovoid pharynx; muscular esophagus longer 
than pharynx; intestinal bifurcation at anterior border of ventral sucker; 
ceca curving around the ventral sucker and ending at the anterior borders 
of the testes, thus scarcely extending beyond midbody, usually somewhat 
enlarged terminally. Genital pore prebifurcal, slightly to the left. In one 
specimen (fig. 64) it was opposite the pharynx, in another (with extended 
fore body) it was opposite anterio_r portion of esophagus. Cirrus sac 
elongate-clavate in shape, gradually enlarging toward its base which is 
dorsal to the middle of ventral sucker; most of cirrus sac fi lled with the 
undivided, sac-shaped seminal vesicle; prostate gland very weakly 
developed. Testes large, symmetrical or slightly diagonal, smooth or 
slightly lobed, directly posterior to the t ips of the ceca, somewhat wider 

Measurements 

Length Width Oral Ventral Fore- Cirrus Pharynx Egge sucker sucker body 88c 

mm. mm. mm. mm. mm. mm. µ µ 
l.729 1.064 0.109 0.357 0.365 0.448 104 by 48 68-78 by 31-36 
2.185 1.045 .175 .273 .530 .380 100 72 82-84 36-40 

than long, occupying the greater part of the body diameter. Ovary 3- or 
4-lobed, to the right, a short distance anterior to right testis; uterus coiling 
to the left then forward along the right border of, or dorsal to, the ventral 
sucker, not extending posterior t-0 testes; early coils of uterus narrow and 
muscular, a terminal metraterm a lso muscular. True semina l receptacle 
lacking, sperm cells in early coils of uterus may accumulate adjacent to 
Iviehlis' gland. Laurer's canal long, coiled, opening dorsally anterior to the 
ovary. Vitelline follicles fairly large and well distributed through the body 
dorsally, anteriorly extending to the pharynx and posteriorly to a point 
shortly behind the testes, not limited to a lateral position but overlapping 
all the organs including the ventral sucker. They also occur to some extent 
ventral to the ceca. Yolk ducts crossing body at about the level of the 
ovary; yolk reservoir dorsal to ovary. Eggs large, few in number, with 
thin, yellow shells, star-shaped in cross-section, size varinble, the largest 
being 82 to 84 by 36 to 40 µ but some young, apparently normal, eggs only 
68 by 31 µ. Excretory pore terminal, excretory vesicle at first narrow, then 
widening into a lobed, sac-like form, unbranched, terminating abruptly, 
immediately posterior to ovary. 

COMPARISONS 

The similarities of this trematode to the Fellodistomidre including the 
short ceca, lobed ovary and the symmetrical testes are superficial and mis­
leading. There can be little doubt of its position in the Allocreadiidro as 
indicated by its short uterus anterior to testes, large and few eggs, 
character of the cirrus sac, extent of the vitellaria, and the sac-shaped 
excretory vesicle. The possible symmetrical position of the testes is unusual 
for allocreadids but occurs also in the genus Microcreadium Simer, 1929 
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(which is, however, not a close rclntive) . What seem to be the most closely 
relatc<l forms yet described arc two species described by Issaitschikow 
(1928) from the Russian Arctic. These were described and figured as 
''Rhodolrema skrjabini and Rhodotrema problemalicum." Rhodotrema is 
a genus of the Fellodistomidre. Yet Issaitschikow's species differ radically 
from Rhodotrema in that the uterus does not extend behind the testes, the 
cirrus sac docs not show the characters of Rhodotrema, the eggs are large, 
and the excretory vesicle is not V-shapcd but a simple, undivided sac. On 
the other hand, these two species agree with the present form in many 
characters such as short ceca terminating immediately anterior to testes; 
diagonal or symmetrical, large testes; 3-lobed ovnry; widened body; longi­
tudinnl aperture of the ventral sucker; the dorsal, extensive vitellaria; and 
the excretory vesicle. Both of Issaitscbikow's species differ from the present 
form in more posterior genital pore, short-er esophagus, and in that the 
vitellaria do not extend posterior to the testes. It is proposed to unite 
them with the above species in the genus Eurycreadium. Their names thus 
become Eurycreadium skrjabini (lssaitschikow, 1928) n. comb. and 
Eurycreadimn problematicum (lssnitschikow, 1928) n. comb. 

The genus Eurycreadium evidently should be referred to the Allocreadiinro 
and the following diagnosis is suggested. 

GENERIC DIAONOSIS 

Allocreadiinre with bodies more or less broadened; ventral sucker larger 
than oral sucker, with longitudinal aperture. Very short prepharynx; 
esophagus moderately long, ceca short, not extending behind testes. Genital 
pore preacetabular, to the left. Cirrus sac with large, undivided seminal 
vesicle, weak prostate gland and narrow cirrus. Testes symmetrical or 
diagonal. Ovary 3- or 4-lobed, to the right or submedian, postacetabular, 
pretesticular. Uterus entirely pretesticular; eggs few, large, thin-shelled. 
True seminal receptacle absent; Laurer's canal present. Vitclline follicles 
extensively developed, mostly dorsal, extending into forebody. Excretory 
vesicle simple, unbranched, sac-like. 

Type speci.es-Etirycreadittm vitellosum. 
Eurycreadittm differs from all other genera in the family in the position 

of the testes posterior to the ends of the short ceca. The lack of a seminal 
receptacle and the extensive distribution of the vitcllaria are unusual 
features. 

The name Eurycreadittm is from eu.ry broad, and creadittm, referring 
to a broad, Creadium-like trematode. The name vitellosum refers to the 
extensive development of the vitellaria. 

Genus CYMBEPHALLUS Linton, in pre,s 

Two species of t rematodes in the present collection seem to show many 
resemblances to the Dist. vitello:mm of Linton. Linton has now in press a 
paper soon to appear in the Journal of the Washington Academy of Science 
in which Dist. vitellosmn is referred to a new genus Cymbephallus. 
Dr. Linton has very kindly forwarded to me an advance copy of his descrip­
tion of the genus CymbephallttS and of its two species to which he allots his 
former Dist. vitellosum. It is believed that the two following species cnn be 
referred to this genus, although both seem to Jack the scalloped or papillated 
border of the ventral sucker. The following diagnosis is based chiefly on my 
two species, but includes the characters noted by Linton. 
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Cymbephallus: Allocreacliinre. Unspined, usually elongate. Ventral 
sucker more or less embedded in the body or protruded, surmounted or en­
circled by folds of the body wall, with or without lobes or papillre. Anus 
lacking.' Genital pore to the left, well anterior to ventral sucker. Testes 
smooth or lobed, tandem, postovarian, median. Cirrus short and thick, 
sucker-like. Cirrus sac reduced, enclosing only the short cirrns and the 
pars prostatica. Prostate gland lacking. Seminal vesicle tubular, entirely 
outside cirrus sac, extending posterior to ventra l sucker. Uterus rather 
short, eggs medium-sized to large. Uterine seminal receptacle. Vitclline 
follicles from region of ventral sucker to posterior end. 

The outstanding characteristic of the genus is the structure of the 
terminal genital ducts. These are strongly suggestive of the Opccc:elidre of 
Ozaki (1928) 1 in particular OpecrelU8 elongatus Ozaki, 1928b. An anus, 
however, does not occur in Cymbephallus. 

Cymbephallus vulgnris n.sp. 

(Figs. 42-47) 

F.-equency 
Hosts in hosts 

. •Lucglopsetta dilectll, (Coouo & Bean) ······· ···· 4 of 8 
B ellalQr militari11 (GvvJc & Dciln ) .. , .. .. ... , .. 1 23 
LJembrol)s uobioides (Goode) ................... 3 28 
Be11thode311ws a.tla11ticii1 Goode & .Ucan l 1 
Bro/.u/a barbala (Dloeh & Schneider) . ...... , ... 1 I 
llel·icolem,s daotylopterus (de In Roche) .. , . .... . 8 18 
J.,q;mo1icm.a ba,-balulum. Goode &. Bean .... , . ... 3 6 
Periste<tio1i imberbe Poey ..... . ..... .. .......... G I 7 
Periste,Jion, m.fo ia.t-um. Goode .... . . ... ... , ... . .. . 3 s 
l'et·istedio·n. ,,latyccplialum {Goode & Ucnn) .... . 8 12 
Pontinu3 lo11oi,'fpi1w3 Goode & D~an .. .. ... ..... 9 18 
l't'io11otu., afotus Goode .. ~ Dean . .. ........ ..... 3 4 
l"'rionolus sle<1n18i Jordan & Swnio .... ......... I 3 
Prouotogram-mus sp .. .... . .. . ... . .. .. .... • .. • .. ;J I{ 
/;cor11<m1a cl'is/11/ala Goode & Benn .. .. .. • .. . . .. l 2 
Unidentified , ...... , , ... .. ...... . ..... . ........ 1 I 

Position-Intestine, rarely in the stomach. 

SPECIFIC DrAGNOSIS 

Depth 

60-125 lnlh . 
50 

200-250 
300 

79-140 
200-315 
240-316 

100 
13S-150 

150 
60-140 

60 
50 

139-156 
100 

Length 1.3 to 4.18 mm., width 0.32 to 0.95 mm. Body usually tapering 
posteriorly, hind body flattened, body usually indented opposite testes. 
Ventral sucker from 2 to 3 times the diameter of oral sucker, somewhnt ex­
tended t.ransvcrsely, wi th trnnsverse aperture, from 1/4 to 1/ 6 body len&th 
from nnterior end. Body folds, especia lly in the form of a lip-like antenor 
fold, developed in connection with ventral sucker, but no finger-like pro­
cesses or papillre. Prepharynx very short; esophagus long, usually a.bout 
twice the length of pharynx, forking a short distance anterior to ventral 
sucker. Genital pore to the left opposite the posterior half of pharynx. 
Testes lobed, the posterior testis often bilobed, close together in posterior 
half of body. Posttesticular space varinble but almost always longer thnn 
forebody. Cirrus short and wide; pars prostatica. short; prostate gland 
lacking; seminal vesicle entirely external, tubular, extending posteriorly to 
a point a.bout halfway between ventral sucker and ovary. Ovary lobed, 3 

1 Linton does not mention the presence or absence of o.ni which a.re presumably lacking. 
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lobes directed posteriorly; uterine seminal receptacle; eggs variable in size 
but always relatively large, 90 to 127 by 50 to 76 µ. In very young indi­
viduals eggs may be as small as 78 by 40 p but whenever eggs of 78 to 80 µ 
in length occur, the specimen can be recognized as young. Vitellaria from 
region of ventral sucker to posterior end, sometimes slightly interrupted 
opposite testes. Excretory vesicle simple, extending to about the level of 
ovary. 

Measurements 

Oral Ventral 
Post· 

Leuglh Wicllh sucker sucker Forebocly testicular Eggs 
apace 

mm. mm. mm. mm. mm. mm. µ 

2.39 0.67 0.136 0.326 ... ... 97-100 by 52-55 

1.318 .47 .112 .302 0.361 0.26 101 58 

3.23 .95 .l76 .428 .478 .89 94 62 

l.57 .40 .112 .310 .327 .45 95 53 

2.318 .00 .l5l .352 .412 .50 98 57 

3 .33 .67 .2)8 .453 .613 1.01 93 52·58 

4.18 .OS .215 .478 .504 1.58 101 66 

2.52 .588 .15 l .36l .462 0.72 121 68 

1.86 .462 .l24 .327 .420 .54 98 53·58 

3.51 1.045 .201 .495 .640 1.121 105 55 
2.29 0 .672 .143 ,336 .445 0.714 102 66 

1.99 .76 .164 .378 .380 .596 04 59 

2.24 .546 .117 .302 .462 .756 )00·103 49.55 

1.9 .478 .120 .285 .412 .537 98 50 

1.39 .327 .105 .220 .252 .404 78 40 

2.5 .504 .142 .319 .336 .73 123-1 27 70-72 

DISCUSSION 

Considerable variation in structure makes this species somewhat confus­
ing. The vitcllaria, usually extending to the middle of the ventral sucker, 
may extend to the anterior border of the sucker, or may reach only the 
posterior border. All of 13 specimens from Ancylopsetta dilecta were 
alike in that the vitellaria extended to the extreme anterior border of the 
ventral sucker. Specimens from Peristedion imberbe were more variable 
in this character, the vitellaria barely reaching the sucker, extending to 
midsucker, or to the anterior border. 4 specimens from Lremonema barbatu­
lum from 300 fathoms differed in that the vitelline follicles were more dense 
(i.e. close together), impinging to some degree between the testes and ending 
abruptly at the posterior border of the ventral sucker. It hardly seems, 
however, that these characters (which vary so much in other specimens) 
could identify the form as a different species. It is, therefore, included as 
an example of C. vulgari.s. 

The specimens collected from Pontinus longispinus tended to be smaller 
in size, noticeably attenuated posteriorly, with ventral sucker occupying 
practically the entire diameter of the body and with the vitellaria ending 
at the posterior edge of the ventral sucker. Here, again, a separate species 
can not be safely indicated, because of the variation these same structm-es 
exhibit in specimens from other hosts. The tendency for such variations to 
be constant in individuals from a cer tain host species illustrates one of the 
problems of classification. The parasite seems to show a rather wide spread 
of variation in a host like Peristedion imberbe, but to attain a greater 
uniformity in some hosts like Ancylopsetta dilecta, Pontinus longispinus 
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and Lcemonema barbatulum. The possibility that several different species 
are involved is greatly lessened by the variations found within certain other 
hosts. The forms are therefore a ll included under one species. There may 
be some ground for the recognition oi several varieties. 

After considerable observation of these tremato'des, the species was 
eventually recognized chiefly by the position of the genital pore, the size of 
the eggs and the shape of the testes. Papillre of the ventral sucker are 
clearly absent. The eggs are unusually large and distinguish the species 
from both of Linton's. 

The common occul'l"ence of this parasite, especially at depths of about 
100 fathoms, renders it a favorable species for a depth distribution study. 
The species was collected 56 times from a total of 16 different hosts. It has 
never been collected from shallow-water fish, although hundreds of these 
have been examined. Related but distinct species do occur in shallow-water 
fish. The depths of the different collections are shown in table 4 . The 
number of hosts examined being approximately equal at the different depths 
involved, it can be seen immediately that the parasite is by far most common 
in depths from 75 to 150 fathoms. It seems fairly certain that the parasite 
does not occur in shallow water ( to 10 fathoms) . The depths from 10 to 50 
fathoms have not been sampled in any representative degree, but judging 
from the few collections of the parasite at 50 fathoms, it can not be ex­
pected to occur other than rarely at these depths. The occurrence of the 
trematode in depths below 300 fathoms is a lso unknown. There seems to be 
an upper limit of distribution at or near 50 fathoms, whereas a lower limit 
seems less definite. 

C)·mbephollus fimbriatus Linton, in press 

(Fig. 48) 

H ost- Crelorhynchus carminatus (Goode) or C halinttra occidentalis 
(Goode & Bean) . 

Position---1.ntestine. 
Frequency-I specimen in 1 of 5 hosts examined. 
Depth-200 fathoms. 

DESCRIPTION 

Body flattened, elongate, tapering anteriorly, more or less rounded 
posteriorly; length 2.935 mm.; width 0.672 mm., unspined. Oral sucker 
terminal, 0.156 mm. in diameter; ventral sucker slightly extended trans­
versely, with transverse aperture, 0.252 mm. in diameter; encircled by a 
fold of the body wall, probably protrusible. Forebody 0.520 mm. Short 
prepharynx; large elongate pharynx; esophagus about same length as 
pharynx or a little longer; intestinal bifurcation shortly in front of ventral 
sucker; ceca extending to near the posterior end, without ani. Genital pore 
somewhat to the left, approximately at midesophagus level; short, sucker­
like cirrus and short prostate vesicle; no prostate gland; cirrus sac not 
evident; coiled, tubular seminal vesicle extending not quite halfway from 
ventral sucker to ovary. Testes lnrge, slightly indented, median, immedi­
ately posterior to mid body, close together; posttesticular space about 1/ 3 
body length (1.035 mm.). Ovary smooth, globular, immediately anterior 
to testes; vitelline glands chiefly lateral, but largely filling posttesticular 
area, not reaching ventral sucker anteriorly confluent around ends of ceca. 
Eggs almost colorless, thin-shelled, 57 to 66 by 39 to 44 µ. 
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D1scuss10N 
Linton places in this species Dist. vitellosmn of Linton, 1905, 388,390; 

figs. 176-178. The present specimen is referred to this species in spite 
of the fact that defini,te papillro could not be discerned on the rnised border 
of the ventral sucker. Linton has already mentioned that their appear­
ance varies greatly from time to time and it is possible that more material 
would show their presence in the present form. Such papillw are rather 
clearly absent in C. vulgaris, but possibly present here. The trematode is 
identified as C. fimbriatt~ for the following reasons: similar shape of the 
body, especially the rnunded posterior end; similar shape of the testes and 
ovary; the anterior extent of the vitellaria is approximatly the same and 
differs from that of other species; similar egg size; similar esophagus length. 
Definite sucker measurements are not at present available for C. fimbriat1~, 
but Linton's figure 176 (1905) shows sizes very much like those found in the 
present form. 

Linton reports C. fimbriatus from Mentici1Thus saxatilis at Woods Hole, 
Massachusetts, and from Bairdiella chrysurus and Sciamops ocellatus at 
Beaufort, North Carolina. 

Another single, similar trematode from Peristedion longispathum could 
not be certainly identified as belonging to this species. It agreed in many 
respects, but the testes were separated by vitellaria and the ceca seemed to 
open to the outside. 

Subfamily Lepocreadiimc 
Lcpidnpedou rochiou (Cobbold ) 

(Fig. 49) 

H ost-Cailothynchus cai-ininatus (Goode). 
Positi~Intestine. 
Frequency-Present in 7 of 35 hosts examined. 
Depths- 200 to 315 fathoms. 
These specimens agree with specimens of the same species collected from 

the Maine coast in short esophagus, Jong prepharynx, sucker ratio, position 
of iritest.inal bifurcation and extent and distribution of vitellaria which are 
partly ventral but not dorsal to the ceca. The only difference which could be 
detected was a slightly smaller egg size (59 µ as compared with 65 µ) and in 
that the testes were slightly lobed rather than round. These differences 
can not be safely accepted as specific, especially since one specimen pos­
sessed round, uulobed testes. 

The species was not collected from a depth of less than 200 fathoms. 

Lcpidnpedon elongo1u111 (Lebour) 
(Fig. 50) 

Hosts 
Frequency 

in host 

Owtorhy,;chus canniual.r,s (Goode) ········ · ··· · I of 35 
Lremo11ema barbatulrt.m Goode & Dcau I 13 
Urop/111ci• che,/el'i (Goode & Bean) ........ . ... . I 6 
Epigo11us occillentalis Good~ & Benn .. ...... .... I 7 

Position--Intestine. 

Depth 

200 fatb. 
140-197 

367 
250 

This species differs from L. rachion chiefly in that the esophagus is longer, 
the pharynx not quite so large, and in that the vitellaria do not reach the 
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ventral sucker. The genital pore is somewhat closer to the ventral sucker. 
In all my Tortugas material except that from Epigonus occidentalis the 
vitclline follicles are lateral and ventral to the ceca but not dorsal. The eggs 
in both L. ra.chion and L. elongatum are from 59 to 68 µ in length. 

Issaitschikow (1928) names L. rachirea subsp. gyinnacanthi differing 
from L. rachion in that the vitellaria begin between the ventral sucker and 
ovary, in shorter prepharynx and fairly well-developed esophagus, and eggs 
90 by 36 µ. He does not figure this subspecies but most of its characters 
suggest L . elongatum rather than L. rachion. The eggs arc large for either 
species. 

The anterior ends of the specimens from Epigonus occidentalis were 
digested. The specimens otherwise seemed to be like L . elongatum, except 
that the testes were close together. The vitellaria occurred both dorsal and 
ventral to the ceca. 

Lepidnpcdon nicolli n.s. 

(Figs. 51-53) 

I-lost-Epinephelw, niveatus (Cuv. & Val.). 
Position-Intestine. 
Frequency- Three specimens in 1 of 3 hosts examined. 
Deplh-90 fathoms. 

SPECIFIC DIAGNOSIS 

Body flattened, elongat~, 1.71 to 2.35 mm. by 0.46 to 0.68 mm., widest at 
level of ventral sucker or anterior to ventral sucker, spined. Pigment 
granules on dorsal surface just posterior to pharynx. Oral sucker terminal, 
larger than ventral sucker, ratio usually about 4:3; prepharynx very short; 
pharynx elongate; esophagus muscular, usually a little longer than the 
pharynx; intestinal bifurcation about midway between ventral sucker and 
pharynx; ceca nanow, some distance from sides of body, extending to within 
a short distance of posterior end. Genital pore slightly to the left at level 
of anterior border of ventral sucker or slightly posterior to this level. Testes 
smooth, almost spherical, tandem, close together, median, intercecal, 
posterior to midbody. Posttesticular distance from 1/ 5 to 1/8 body length. 
Cirrus sac elongate, pyriform, only slightly curved, extending about half­
way {slightly more or less) between ventral sucker and ovary. Sac-like 
seminal vesicle occupying basal fourth of cirrus sac; wide pars prostatica, 
occupying approximately the middle third of cirrus sac; distal region of 
cirrus sac occupied by slightly coiled ejaculatory duct which expands 
distally to form an oval, thick-walled structme (the cirrus) near the genital 
pore. Genital atrium very short. External seminal vesicle a large lube, 
bent once or twice, nearly as long as cinus sac, surrounded by gland cells 
enclosed by a thin membrane. Ovary smooth, oval, median, intercecal, 
shortly in front of anterior testis. Yolk reservoir overlapping the dorsal 
posterior edge of ovary. Vitelline follicles chiefly lateral, from region of 
ventral sucker to posterior end of body, overlapping ceca both dorsally and 
ventrally, not extending between gonads, but confluent posterior to testes. 
Seminal receptacle small, inconspicuous, near yolk reservoir. Uterus pre­
ovarian. Metraterm short, thick-set, surrounded by gland cells. Eggs thin­
shelled, 60 to 64 by 38 to 44 µ. Excretory vesicle a long tube extending 
forward a short distance in front of ventral sucker. 
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There 1s some variation in this species in the anterior extent of the 
vitellaria. In one of the smaller specimens (fig. 51) they extend to the 
level of the middle of the ventral sucker, whereas in both of the others the 
vitellaria fail to reach the ventral sucker by a short distance. The 

M casurements 

Length Width Forcbo<ly Orn! Ventral Pharynx lssopho• Eggs 
sucker suckel' gus 

mtn. mm. mm. mm. mm. µ µ µ 
l.71 0.630 0.457 0.160 0.122 JOO by 60 110 60·64 by 40-44 
l.80 .462 .437 .162 .134 84 50 120 60 38 
2.35 .688 .392 .170 .162 08 54 90 60 40 

glandular mass around the external seminal vesicle, characteristic for the 
genus Lepidapedon, seems to be lacking in the large specimen. The pos­
sibility of this specimen representing another species is not great because 
of its general similarity to the other two specimens. The reduction of the 
gland cells may be an abnormality or it may be that these cells tend to dis­
appear in older individuals. 

COMPARISONS 

This species of Lepidapedon differs from L. rachion and L . elongatum in 
its very short prepharynx. In this respect it resembles the genus Lepo­
creadium and also Lepidapedon garrardi (Leiper and Atkinson) . It differs 
from L . rachion but resembles L. elongatum in position of genital pore close 
to the ventral sucker and distribution of the vitellaria on both sides of the 
ceca. The body tends to be broader ant-eriorly than in either of these 
species. The testes are not separated by vitellaria as in L. elongatwn. 
The conspicuous presence of gland cells surrounding the external seminal 
vesicle places the species in the genus Lepidapedon, but the great reduction 
of these glands in the larger specimen together with the short prepharynx 
indicates close relationship to Lepocreadium. 

IMMATURE FORMS 

Immature or juvenile forms (fig. 53) which seem to belong to L. nicolli 
occur very widely and very commonly in the intestine of many different 
kinds of fish at 40 to 60 fathoms depth. This metacercaria occurred in ten 
different host species. It was found in seven of eight species in one day's 
collection made at 55 fathoms. It also occurs at 40 fathoms, but has not 
been secured from a depth greater than 60 fathoms. It is most common in 
Prionodes spp. (two species). It also occw·s in Upenem parvu.s, Bellator 
militaris, Lophius sp., Centropristis ocyun1s, EngyophM.JS sentus and 
Halieutichthys acu.leatus. 

This metacercaria or juvenile distome (fig. 53) agrees in all its recog­
nizable characters with the above species. The body is spincd, with pig­
ment spots just behind the pharynx; the oral sucker is slightly larger than 
the ventrnl sucker; the prepharynx is very short, the pharynx elongate, the 
esophagus long, the ceca narrow. The excretory bladder extends forward 
anteriorly to the same level as in L. nicolli. Although the metacercarire are 
free in the intestine, its hosts probably serve as at least facultative inter­
mediate hosts. 
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H ost- Macrouridru. 
Position- Intestine. 

Lepidapedon lebouri n .sp. 

(Fi~. 54) 

Frequency-One specimen in l of 5 hosts examined. 
Depth-205-285 fathoms. 

SPECIFIC DIAGNOSIS 

299 

Length 4.35 mm.; width 0.684 mm. Body spined, tapering anteriorly, 
broadly rounded posteriorly. Oral sucker terminal, 0.154 mm. iD diameter. 
Ventral sucker 1/3 body length from anterior end, much smaller, 0.101 mm. 
in diameter. Forebody 1.452 mm. Prepharynx long, 0.395 mm., pharynx 
0.141 mm. in length; esophagus 0.176 mm. Ceca rather distant from body 
sides, extending to posterior end. Intestinal bifu rcation 2/3 from anterior 
end to ventral sucker. Genital pore slightly to the left, somewhat anterior 
to ventral sucker, postbifurcal. Cirrus sac ending dorsal to the ventral 
sucker, internal seminal vesicle reduced or absent; glandular, external 
seminal vesicle well developed, enclosed by membrane. Testes rounded, 
tandem, not far apart, scparat-ed by ·,itelline follicles, postequatorial. Post­
testicular space 1.134 mm. (more than 1/4 body length). Ovary round, 
pretesticular, just behind midbody. Uterus preovarian, intercecal. Eggs 
70 to 72 by 37 to 39 µ. Vitelline follicles filling sides of body from anterior 
border of ventral sucker to posterior end, ventral but not dorsal to ceca, 
extra- and intercecal, confluent behind the testes, almost meeting between 
testes. Excretory vesicle extending to posterior testis. 

COMPARISONS 

This species is very similar to L. €longatmn, especially in body form and 
digestive system. It differs in being much larger, with relatively longer post­
testicular space, in that the vitellaria extend to the ventral sucker and in 
that the ventral sucker is considerably smaller than the oral sucker. The 
genital pore is somewhat more distant from the ventral sucker than in my 
specimens of L . elongatum and somewhat nearer the intestinal bifurcation 
than in Miss Lebour's figlll'e (Lebour, 1908). 

Calam11s calamr,.s 
Decodo•ti puellal'is 

Myzoxcnus viteHos.us n.gen., n .sp. 

(Fig,,. 62-63) 

Host.a Frequency 
in hoat 

(Cuv. &, Val.) . ..... • . ........ . 2 of 14 
(Poey) ..... .. . . ..... .. ..... , 2 2 

P osition- Intestine. 

Sl't;Clt"J(; Dl,\(;NVSIS 

Depth 

. .. . 
50·00 fath. 

Posterior half of body much flattened, anterior half somewhat thicker, 
spined in region of oral sucker, slightly tapering anteriorly, anterior end 
rounded, ,. "at.est width about in middle of body, posterior end variable, 
truncated or somewhat pointed, length 2.18 to 2.43 mm., width 0.772 to 
1.05 mm. Oral sucker subterminal, tending to be slightly longer than wide; 
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ventral sucker immediately anterior to midbody, about 11/2 times diameter 
of oral sucker, with characteristic, narrow, longitudinal aperture, widened 
slightly in its middle; provided with conspicuous, curved semicircular bands 
of muscles on each side or aperture, 4 or 5 on each side, separated at anterior 
and posterior poles. Short prepharynx, medium-sized pharynx; narrow 
esophagus about same length as pharynx; intestinal bifurcation midway 
between suckers; ceca bowing outward, then extending posteriorly t-0 near 
the end of body. Genital pore somewhat to the left, median to left cecum, 
about halfway between intestinal bifurcation and ventral sucker. Testes 
median, tandem, intercecal, posterior to midbody, near together but not in 
contact, extended transversely, slightly lobed; posttesticular space II little 
less than forebody length. Cirrus sac slender, with chiefly circular muscles, 
extending medianly and posteriorly, cylindrical except for narrowed, 

ill ea.suremen.ls 

Oral Ventral 
Poet-

Length Width sucker sucker Forcbody tcaticular Eggs 
space 

inm. mm. mm. mm. mm. mm. µ 

2.43 0.966 0.2S5 0.420 0.730 0.640 50-54 by 25-27 
2.18 .772 .243 .395 .038 ,588 52 30 
2 .36 1.05 .2~5 .428 .736 .G21 50 26 

posterior, non-muscular region (fig. 63); prostate gland weakly developed; 
internal seminal vesicle tubular, sinuous but not coiled; external seminal 
vesicle tubular, c1Jrving posteriorly close to left border of ventral sucker 
and extending slightly posterior to the sucker. Ovary ovoid, median or sub­
median, ext-ended transversely, immediately anterioi:. to anterior testis. 
Seminal 1·cceptacle present. Laurer's canal present. Uterus entirely pre­
lesticular. Vitelline follicles filling sides of body from region of oral sucker 
to posterior end, usually confluent in region of intestinal bifurcation and 
filling posttesticular area, overlapping the ceca ventrally but only slightly 
dorsally. Excretory vesicle a simple tube from posterior end to region of 
testes. 

GENERIC DIAGNOSIS 

Lepocrendiinre with flattened hind body, more thickened forebody; spines 
limited to cephalic region; ventral sucker larger than oral sucker, with 
longitudinal aperture bounded laterally by definite, semicircular bands of 
muscles; prepharynx present; pharynx of modernte size; esophagus present; 
testes tandem, close together; internal seminal vesicle tubular, external 
seminal vesicle extending posterior to vcntl'al sucker; cirrus sac anterior to 
ventral sucker; eggs of moderate size, thin-shelled. 

Type species-Myzoxenus vitellosu.s. 

C-0MPARISONS 

This genus is distinguished from other genera in the subfamily by its 
peculiar ventral sucker. Except for this character it resembles Lepocre­
adimn very much, differing in larger ventral sucker, more limited body 
spines and cinus sac entirely anterior to ventral sucker. It differs from 
Lepidauchen in smaller oral sucker and pharynx, larger ventral sucker, 
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presence of esophagus and lobed testes. It differs widely from Lepidapedon 
in mnny characters such as sucker ratio, length of prepharynx and absence 
of gland cells around the external seminal vesicle. 

Travassos (1924} describes DolichosaccuJ amplicava 11s a member of the 
Plngiorchiclre. His figure shows a modificntion of the ventml sucker very 
suggestive of that found in the present species. Since Travassos did not 
observe the excretory system, his species may deserve further comparison 
with the Allocrcadiidro. It is, however, probably not nn allocreadid, since 
the host is an amphibian. It does not seem to have an external seminal 
vesicle and the uterus extends somewhat posterior to the ovary. 

Another species of Myzounus, or a very closely related genus, has been 
collected from Lachnolaimus maximus at Tortugas and will be described 
in a later .... per. 

The name J\fyzoxenus is from myzo, sucker, and xenus, strange, and refers 
to the curious ventral sucker. 

Subfamily Opece2linz 
Opecce.lina •corpa,na, n.sp, 

(Figs. 6.'>-58) 

Host--Scorpama cristulata Goode & Bean. 
Positio,r-Ceca and intestine. 
Frequency-Present in both of 2 hosts examined. 
Depth-250 fathoms. 

SPEClFIC DIAGNOSIS 

Body smooth, elongate, more or less flattened, 1.67 to 2.2 mm. in length; 
width about ¼ length, tapering slightly anterior to ventral sucker, ap­
proximately equally wide posterior to ventral sucker, posterior end broadly 
rounded. Oral sucker subterminal; ventral sucker about 1/ 4 from anterior 
end, wider than long, with transverse aperture, almost exactly twice the 
diameter of oral sucker, seemingly not protuberant but more or less em­
bedded in the body and surmounted anteriorly by a broad fold of the body 
wall, perhaps capable of being protruded; no evidence of marginal papillro or 
processes on ventral sucker or its fold. Prepharynx lacking or very short; 
muscular esophagus almost as wide as pharynx and twice as long; intestinal 
bifurcation at anterior edge of ventral sucker; ceca extending to near the 
posterior end where they unite forming a short rectum and open to the out­
side through a.n anus. Anus dorsal and posterior to the excretory pore. 
Both pores open into a depression of the body wall. Genital pore to the 
left, about halfway between the midline and the body edge, at mid­
esophagus level. Testes median, tandem, usually somewhat lobed but 
sometimes almost smooth, close together or not far apart, immediately 
posterior to mid body, not separated by vitellaria.1 Cirrus sac long, straight, 
slender, not very strongly developed, leading diagonally backward from 
genital pore to posterior edge of ventral sucker, gradually increasing to a 
greatest diameter near its hase, containing a tubular, internal, seminal 
vesicle, only slightly coiled, am! an evident, but poorly developed, prostate 
gland. Cirrus often inserted into the metraterm of the same indivirlual. 
External seminal vesicle conspicuous, sac-shaped or slightly curved, ex-

i Three abnormal tipecimcns were collected rrom one hoat. In one, the anterior tcittis 
was absent (Rg. 55); in another the posterior testi• was Absent (fig. 56) and in a third 
the vitellaria in midbody region were greatly hypertrophied. 
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tending almosL directly backward almost halfway to the ovary, dorsal to the 
uterus, connected with cirrus sac by a tubular, narrow region. Ovary large, 
usually 3-lobed, although the lobes are indistinct in some cases, extended 
transversely, immediately in front of anterior testis. Seminal receptacle and 
yolk reservoir dorsal t-0 ovary. Laurer's canal opening dorsally to the left 
of median line. Vi te!line follicles large, extending in the sides of body 
from posterior edge of ventral sucker to posterior end of body, dorsal and 
ventral to ceca, confluent behind testes but not impinging between the 
gonads, usually continuous but may be slightly interrupted opposite the 
testes. Uterus coiling between ovary and ventral sucker. Eggs 70 to 78 by 
39 to 47 µ, with thin shells which become yellow in color. Excretory pore 

Measurements 

Oral Ventral Post-
Length Width sucker sucker Forcbody testicular J';ggs 

nrea 

mm. mm. mm. mm. mm. mm. µ 

1.99 0.498 0.158 0.320 0.348 ... 70 by 40 
2.2 .412 .137 .285 .428 0.546 76 39 
1.93 .504 .153 .295 .520 .404 72 39 
1.67 .445 .127 .260 .352 .412 76 43 

1.74 .420 .133 .268 .301 .386 72 43 

1.74 .588 ,127 .294 .428 .310 78 47 

dorsal, subterminal, immediately anterior to anus; excretory vesicle extend­
ing to ovary. 

GENERIC DIAGNOSIS 

Opecrelinro with elongate, more or less flattened bodies. Ventral sucker 
preequatorial. Prepharynx short or absent; long esophagus; intestinal bifur­
cation at anterior border of ventral sucker; ceca unit.ing near posterior end; 
single, median, dorsal, subterminal anus. Genital pore to t he left, anterior 
to intestinal bifurcation. Cirrus sac elongate, st1·aight, slender, delicate, 
claviform, containing tubular, internal seminal vesicle and prostate gland. 
External seminal vesicle present, separated from cinus sac by a narrow tube. 
Testes tandem, posterior to midbody. Ovary lobed or smooth, immediately 
anterior to testes. Seminal receptacle present. Laurer's canal present. 
Vitellaria from ventral sucker to posterior end. Eggs about 70 µ in length, 
thin-shelled. Excretory pore anterior to a.nus, dorsal. Excretory vesicle ex­
tending to ovary. Intestinal parasites of marine fish. 

Type species- Opecrelina scorpamae. 

COMPARISONS 

This genus is most closely related to those included by Ozaki {1928b) in 
the Opecrelidre, agreeing in general arrangement of reproductive organs, 
united ceca and single anus. It differs in possessing a seminal receptacle, 
in that the anus is dorsal and posterior to the excretory pore rather than 
ventral and anterior, and in that the cirrus sac is much better developed, in­
closing a much larger portion of the seminal vesicle. In addition, it differs 
from Opecreleus in lacking marginal papillm of the ventral sucker. The 
vitellaria do not extend so far forward as in Opegaster. 
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Opecml ina hclicoleni n.ap. 

1Figs. 59-00) 

H ost- H elicolenu.s dactylopteru.s ( de la Roche). 
Position-Intestine. 
Frequency-Present in 1 of 21 hosts examined. 
Depth,-197 fathoms. 

SPECIFIC DIAGNOSIS 
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Body elongate, narrow, 2.58 lo 3.59 mm. in length; 0.504 lo 0.592 mm. in 
width; slight, lateral indentations just posterior to ventral sucker and op­
posite testes. Oral sucker terminal, round; mouth ventral, subterminal; 
ventrnl sucker about 1/5 from anterior end, a little over twice the diameter 
of oral sucker, wider than long, embedded in the body, with a muscular, lip­
like fold of the body wall at anterior border. Short prepharynx; esophagus 
a little over twice the length of pharynx; narrow ceca uniting near the 
posterior end. A narrow, median, subterminal, dorsal depression indicates 
that the relation of the anus and excretory pore are as in O. scorprenre. 
Genital pore to the left, slightly in advance of intestinal bifurcation, op-

/If eiuurement& 

Oral Vcnlral Pott• 
Length Width 1ucker aucker Forebody te•ticular Eggs 

arc& 

mm. mm, mm. mm. mm. mm. µ 
2.584 0.502 0.151 0.361 0.310 0.050 72 by 41 
3.59 .504 .147 .344 .550 1.292 74 41-42 

posite posterior part of esophagus, nearer the ventral than the oral sucker. 
Testes rounded, smooth, tandem, median, separated by a short distance, 
the anterior tesUs about in midbody; posltesticular portion of body 
over three times the length of posterior testis, much longer than forebody. 
Cirrus sac extending to posterior border of ventral sucker. External 
seminal vesicle may extend 1/ 3 the distance to ovary (fig. 59) , or may lie 
almost horizontally near the ventral sucker (fig. 60); internal seminal 
vesicle tubular, slightly coiled, prostate gland fairly well developed, cirrus 
long and slender. Ovary distinctly 4-lobed, the anterior lobe being tho 
portion of more mature ova. Yolk reservoir and sac-shaped seminal re­
ceptacle at dorsal, anterior border of ovary. Laurer's canal present, open­
ing dorsally to the left of median line. Uterus between ovary and ventral 
sucker. V1telline follicles large, rounded, in the sides of body from posterior 
edge of ventral sucker to extreme posterior tip of body, dorsal and ventral 
to ceca, interrupted opposite testes, almost meeting medianly between 
testes, more or less filling hindbody posterior to testel!. Eggs thin-shelled, 
light yellow, 72 lo 74 by 41 to 42 µ. Excretory vesicle extends to ovary. 

CoMPARISONS 

It seemed almost possible at first to include this form as elongate speci­
mens of Opeoallina. scorpamre with which it agrees in many details. The 
following differences, however, taken together serve to separate the species 
from 0. 8C<l1'prelll1J. The body is more elongate and narrow; the ventral 
sucker is more anterior; the genital pore is more posterior; the post­
testicular portion is much longer; the testes show no indication of lobing 
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and are somewhat separated by vitellaria; the external seminal vesicle does 
not extend so far posteriorly; and the prostate gland is better developed. 

The description of 0. helicoleni is based on a study of two specimens. 
Both of the above species of Opeccelina are named for their hosts. They 

serve as two more examples of deep-water trematodes whose nearest rela­
tives, so far as arc described, occur in distant waters. 

Family HEMIURIDJE 
Subfamily H cmiurime 

Hemiurus ep. 
(Fig. 67) 

Host-Peristedion imberbe Poey. 
Position,-Slomach. 
Frequency-One specimen in 1 of 16 hosts examined. 
Depth- 100 rathoms. 

DESCRIPTION 

Length of body 1.1 mm., width 0.3 mm.; length of tail about 0.4 mm. 
Oral sucker 0.075 mm.; ventral sucker 0.203 mm. Fore body 0.026 mm. 
Dody rings extend, at least along the sides of the body, to the posterior 
level of the vitellaria. Their dorsal extent could not be determined. 
Esophagus short; ceca not entering tail 11ppendagc. Genital pore opposite 
base of oral sucker; sinus sac long and slender, its length over half the 
diameter of ventral sucker; pars prostaliea moderately developed, dorsal to 
ventral sucker, not extcndmg appreciably posterior to ventral sucker; 
seminal vesicle elongate pyriform, between testes and ventral sucker, not 
evid(lntly divided into two parts, thin-walled. Testes oblique, about in 
midbody. Ovary rounded, obliquely behind posterior testis; vitellaria large, 
elongated, with short broad lobes. Uterus not entering tail. Eggs 18 by 
9 lo 10 µ. 

D1scuss10N 

This species differs from H. levinseni in sucker ratio. It is like H. 
communis in its long sinus snc, size of ventral sucker in relation to body 
size and moderate length of pars prostatica, but differs in that the ventral 
sucker is somewhat larger in proportion to the ornl sucker, more lobed 
vitellaria, shorter forebody, slightly smaller eggs. Since the specimen does 
not offer a lateral view it is not possible to determine the dorsal extent of 
the body rings. The sinus sac is shorter than in II. rugosu-s, the prostate 
gland much shorter. It differs from H. appendiculatus in shorter prostate 
gland, smaller oral sucker and more lobed vitellaria. H. merus, described 
by Linton (1910) from Tortugas, seems to be distinct from the present 
form in posterior extent of prostate gland and less elongate more muscular 
seminal vesicle. These differences may be due to contraction, but Linton's 
figure seems to represent a well-extended specimen. 

The character of the scminnl vesicle is of especial interest in that it seems 
to be undivided. This is also the case of H. merus. Vaz and Pereira (1930), 
however, distinguish their genus Parahemiuros from Hemi.urus on the basis 
of an undivided seminal vesicle. A study of more material may lead to the 
inclusion of H. merus nnd the present form in the genus Parahemiurus, or it 
may show that the seminal vesicle is a.ctually inconspicuously divided into 
two regions. The description of Parahemiurwi parahemiurtis Vaz & Pereira 
is very suggestive of Hemiurus merus. There is some doubt as to whether 
the genus Parahemiurus should be considered as distinct from Hemiurus. 
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Subfamily. terrhurinre 
Sterrhurns 6oriden•i s n.sp. 

(Figs. 6S-7 I) 

Synonym: Sterrhurus lawe (Linton) of Manter, 1931b. 
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This trematode was collected from a large number of both shallow- and 
deep-water fish at Tortugas as shown in the following below. 

Hosts 

1l11cy/0J>sctta f/ilcota (Goode & Denn) .•......... 
Antcmiarfoa nulio1rnt1 Gnnnon ..... . ...... .. ... . 
A,itenna-riw, acciber ( Cuv.) . ... ....... ....... , .. 
Ba,thystoma rimator (Jordau & Swain) ..... ... . 
Bcmb,·ops uobioide• (Goode) .. ............... . . 
B,·ot11la barbe>ta (Illoch & Schneidel') .. . .... ... . 
Oa/amll8 baja11ado (Uloch & Schneider) .... .... . . 
Oara.11"° latu., Agassiz .... . ............. . ...... . 
Cetitropdsti$ ocy10·11s (Jorclnn &. J+;vcl'mnnn) ... . . 
CJwm,a~ trnf.tingi Gal'man .................... . 
Cor-yph<e11a hippu.,·us Linn . ...... . ...... . ...... . 
Oycfop,etta fi,u.briala (Goode & Bean) .. .. ...... . 
Diplcctrum. bit.•iltat.um. (Cuv. &, Val.) .... ..... . 
Diplectl"111" /01·mo31m, (Liun.) . . ....... . ....... . 
Echencis 1muorates Linn .. .................... . , 
Epi11epheh,s striat11s (llloch) ...... . ........•.... 
J!)qr,es /1mceolat11s (Linn.) . . ........ . • .......... 
Eull1111m11s all et cm tu, (Raf.) .•....••. . ......... 
llremulon nlbum Cuv. & Vnl. .... . . . .. . . ... .... . 
Hmmu/o,,. flavofiuea..tmn (Dcsma1·est) .......... . 
ll<t'm11lot1- vltunieri (LncCpCdc) .... . ...... ..... . 
lla:mulo,i- scforua (Shaw) .... , . , , , .. . . . . . . , . .. . 
Haliei,tichthy• acr,lca/113 (Mitchill) ........... . 
Holocentrus asce11sionis (Osbeck) ...... . . .. , ... , 
logloisus calliurus Bean .... , .............. . ... . 
Lonr:hopi,thus -microgna.thus (Poey) ............ . 
Lophius pisca torfos Linn . ........ ... . . .. ...... . 
L11timws a.1,od-u:, (Wnlbaum) ........ ..... .. ... . 
Lut.ianu3 !lt°iSCt18 (Linn.) . ... . ..... , ...... . , ... . 
L1<tian11s synagri, (Linn.) ..................... . 
Lut.icmus viva,ws (Cuv. &. Val.) .......... . .... . 
Oc1111r11s clu·y,!<ir111 (Bloch) ........ . .. ..... ... . . 
Oococcpha1"s c><bifro11• (Richardson) . ......... . 
Pa,ralicltthy• sp ......... . .. .. .. . ............. . . . 
Peristedio,i imbcrbe Poey ... .... . ........ , .... . 
Polymim-ia lotoei- Gi.lnthcr ..... ... , ............. . 
Po11,litws lo11oi1pi1111s Goode & Dean ..... .. ..... . 
P-r-iltc(l,nt.htu a1·euattl8 Cuv. & Vnl ... .. ..... .. , .. . 
Pr-iacanthu• c1·11entat11• (Laccpode) ............. . 
Prionodea sp .• ..•... . •....•.. . ....... . ••.•.•... 
Prionotus .BtcarmJi Jorclnn & Swain ....... . ..... , 
P,-io11otus sp ........... .•....... . . . ..... . .•••• . 
Scorpama agassizii Goode & Benn ....... ....... . 
Scorpama, brasiliensis Cuv. & '7nl. ..... . ...... . . . 
Scorpama plum.iei·i Dloch .......... . ........... . 
.qyacium 1nicr11r1tm Rnmrnni ........... . ....... . 
S11aci11m papi/10,11,n (Linn.) ..... .. • .... .. .... .. 
Sy1101/us frete11s (Linn.) . ...................... . 
Sy11odrts pocyi Jordan .. . ..... .. ............... . 
Traclmrops ctumc11011hthafma (Rlorh) .. ..... .. . . 
Trichop1elfa 11e11tralis (Goode & Deon) ........ . 
Tf'tgof.ropis mirro7e1)i& Gooclc & Benn .. . ........ . 
Pylosur-us rap1iidoma (Ran1.-nni) .... .. . . ....... . 
Upe11e11s 111.ac11lat11s (Illoch) ................. . 
llrophyris cirrat<1• (Goode & Donn) ... .. 

Position-Stomach. 

F1·cqucncy 
in host 

3 of 8 
2 2 
2 2 
I 14 
I 20 
I I 
1 0 
2 6 
4 5 
2 0 
I 6 
8 8 
I 3 

10 21 
3 3 
I 6 
I 7 
3 3 
I 2 
l lI 
1 24 
2 33 

12 22 
2 2 
1 1 
l l 
l l 
1 19 
3 28 
l 8 
1 1 
8 48 
2 5 
1 1 
I 17 
l I 
I 18 
2 3 
2 3 
2 15 
I 3 
2 11 
l 6 
1 4 
I 3 
0 14 

10 20 
7 7 
I I 
2 5 
I 16 
I l 
l 10 
2 20 
5 s 

Depth 

55-100 fath. 

100 
70•140 

40-60 
200,300 

50 

40-60 

55 

40 

40 
JOO 

140·107 
00 

50 
50 

60 

70-140 

U0,125 
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SPECIFIC DIAGNOSIS 

Body Ii We flattened, length 0.8 lo 2.28 mm. ; width 0.126 to 0.630 mm. 
Length of tail appendage highly variable according to contraction, usually 
1/3 to 1/ 5 body length but sometimes more than half the body length. Fore­
body also variable, typically about 1/ 4 body length. Forebody usually hol­
lowed out, lacking groove. Ventral sucker between 2 and 3 times (usually 
about twice or slightly more than twice) the diameter of oral sucker. 
Pharynx immediately following oral sucker; very short esophagus; ceca ex­
t.ending to end of body, sometimes but not usually entering tail appendage, 
Genital pore median or sub-median, ventral to pharynx, varying from near 
the ant-erior to near the posterior portion of pharynx. Sinus sac (fig. 70) 
clavate, ending posteriorly a short distance behind intestinal bifurcation, 
containing in its base a spherical prostate vesicle. The metraterm enters 

Measurements 

Body Tail Width Oral I Ventral I Fore.• I Sinm1 Egg• 
length length 1;ucker sucker hody sac 

mm. mm. mm. mm. mm .. mm. rnm. 1• 
1.615 0.210 0.478 0.100 0.210 0.320 0.137 12-13 by 9-10 
1.52 .655 .546 .126 .252 .462 . .. . 16 10 
1.387 .4aO .402 .129 .208 .330 . . .. 13-14 9-10 

1.38 .546 .512 .124 .252 .395 . 107 13-14 9-10 

l.102 .092 .378 .112 .214 .327 .095 15 9-10 

1.140 1.235 .361 .075 .168 .369 ... , 13-14 9-10 
1.058 0.126 .210 .096 .160 .319 .120 13-14 9-10 
2.242 .840 .529 .109 .226 .420 .139 15-16 10 
1.285 .235 .386 .109 .218 .378 .110 13-14 9 

1.09 .201 .369 .100 .216 .176 .. .. 15-16 9-10 

0.882 .201 . 252 .084 .168 .252 ... . 12 9 
1.805 . 646 .588 .117 .255 .420 .123 13-14 9-10 
1.42 .646 .336 .109 .226 ,404 .121 12 9 
1.310 .218 .453 .109 .210 .352 .092 16 0-10 
0.066 .252 .336 .092 .210 .252 .068 16 9-10 
l .5i7 .974 .630 .100 .226 .336 .098 15-IG 9-10 
1.034 I.004 .638 .145 .297 .504 .141 14-15 9-10 

the sinus sac and joins the male tube immediately in front of this prostate 
vesicle, forming a sinuous ductus hermaphroditicus occupying the anterior 
2/ 3 or 3/4 of the sinus sac. Prostate gland short, immediately post-erior 
to sinus sac; seminal vesicle a sac-like tube, divided into two parts, t he 
posterior of which is much larger and overlaps the ventral sucker slightly. 
Testes subglobular, smooth, diagonal, chiefly intercecal, immediately behind 
ventral sucker. Ovary globular, often extended transversely, smooth, near 
or slightly behind mid body, slightly to the right. Lobes of vi tell aria (fig. 
71) short and thick, not much longer than wide and sometimes incon­
spicuous. Uterus with coils to near the encl of body, sometimes entering 
tail appendage, then forward, straightening between testes. Eggs 12 to 
16 by 9 to 10 µ. Branches of excretory system unit-e dorsal to pharynx. 

COMPARISONS 

This species is very similar to Sterrhuru.s musculus Looss, 1907, agreeing 
in size of body, sucker ratio, shape of vitellaria, position and division of the 
seminal vesicle. It differs only in egg size. Looss gives an egg measurement 
for S . musculus of 19 to 21 by 11 to 13 µ. Although my measurements have 
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been taken from balsam mounts, large eggs hnve been selected. The maxi­
mltm length was 16 µ (in one instance 17 ,j and the g1·catest width about 
10 µ. It will be seen in the table of mcas,1rcments nbove that most of the 
eggs arc 13 to 15 µ in length. Thus they seem to be considerably below the 
minimum measurements of Looss. The widely different locality and hosts 
favor tho existence of two species, especially in view of the fact thnt S. 
floridensu; does not seem to extend its rnnge to northern United States 
waters. On the other hand, the occurrence of the species in deeper-water 
fish indicates a possible means of wide dispersal. It should be understood 
that the species is named as distinct from S. musculus only on the basis of 
smaller egg size. Wider egg variation in either S. ftoriden.sis or S. musculus 
might easily prove them identical. The Florida species although similar to 
other species of Sterrhurus in that region can be recognized by the sucker 
ratio, the character of the seminal vesicle, the short, stubby lobes of the 
vitellaria and the egg size. Of these characters the shape of the vitellaria 
is the most useful. 

Sterrhu:rus ftoridensis is most remarkable in its wide occurrence at 
Tortugas. No other trematode there has been found in nearly as many 
different hosts. It seems to have the capl\City to infect at least in small 
numbers almost any kind of teleost fish. It is, however, much more at homo 
in certain hosts, especially Cyclopsetta fim.l>rin,ta where it occul'S in very 
large numbers (sometimes 100 or more). Numerous specimens sometimes 
occur in Synodus fretens but in most of the hosts named above only one or 
a few individuals occurred. The parasite is not limited to shallow water 
fish, nor to shore fish, but occurs in open sea hosts and in fish from all depths 
down to about 200 fathoms at least. 

Considering this unusual range, it is somewhat surprising that the species 
does not seem to have been reported from Beaufort, North Carolina, nor 
from Woods Hole, Massachusetts. Linton's Distomum monticellii (Linton 
1907, 104-105) from Synodus saurus and Mycteroperca a,rua at Bermuda 
is almost certainly Sterrhurus ftoridensis, judging from sucker ratio, 
vitellaria and other measurements. Linton does give an egg measurement 
of 18 by 12 µ which brings the egg size closer to Looss's figures for S. 
musculus. Linton's original description of Dist. monticellii (1898, 518) 
differs in larger size and larger ventral sucker and longer lobes of vitellarin. 

Sterrhunu; ftoridensis often occurs simultaneously with other species of 
Sterrhurus. Synodus f retens has been found to contain Sterrhurus ftoriden­
sis, S. monticeUii and Lecithochirium sp. simultaneously. 

Sterrhurus 111'.vis !Linton) u.comb. 

(Figs. 72-73) 

Synonyms: Di.stomum lreve Lint-0n, 1898. 
Hemiuriu; lawe (Linton) Looss, 1898. 

nee Sterrhums lawe (Linton) of Manter, 1931. 

Frequency 
Host. in host 

Jlclicolc,w~ daotulo11tor111 (de la Roche) I of 2l 
Pcristcdion lonoi.spcrthllm (Goode & Bean) l 32 
Peri.sled ion minialum Goode ............ ...... .• 2 11 
Peri,tedion plat11ccpAalum (Goode & Deon) .. .... 4 14 

Depth 

107 fath. 
200 
138-140 
168 
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SPECIFIC DIAGNOSIS 

~ngth of body 1.55 to 2.09 mm.; length of tail 0.336 to 0.97 mm., greatest 
body width 0.56 mm. near the posterior end; body tapering gradually to 
anterior end. Ventral sucker about 1/3 body length from anterior end, 
not filling entire body diameter; about twice the diameter of oral 
sucker. P reoral lobe single, simple, muscular. Cross-fold of forcbody 
usually present. Short esophagus; ceca may or may not enter tail ap­
pendage. Genital pore median, opposite posterior half of phnrynx. Genital 
atrium short, broad; cirrus or sinus sac (which surrounds the short atrium 
and the prostatic vesicle) short and very broad (fig. 73), thick-walled, 
mostly filled by the tall cells of the prostate vesicle; prostate gland shor t 
and broad, more or less butterfly-shaped, free, bcLween seminal vesicle and 
cirrus sac; seminal vesicle conspicuously divided into two parts separated 
by a narrow duct, one part usually lying partly anterior to ventral sucker, 

Body Tail Body Oral Ventral Fore- Eggs length length width sucker sucker body 

mm. mm. mm. mm. mm. mm. ,.. 
?. 000 0.800 0.550 0.145 0.302 0.504 23 by 10 
l.000 .770 .013 .159 .302 .378 23 0 
2.090 .084 .655 .148 .319 .4~ 25 9 
1.710 .741 .546 .134 .260 .462 25 10 
1.630 .336 .520 .122 .268 .369 25 0 
1.650 .588 .478 .120 .235 .330 21 10 

the other usually partly posterior to ventral sucker. Testes large, oblique, 
intcrcecal, immediately postncctabular, the right usually anterior. Ovary 
entire or smooth, median, postequatorial, extended transversely. Vitcllnrin 
almost smooth, only slightly indented to suggest lobes, immediately behind 
ovary; no seminal receptacle; sperm cells in uterus; uterus may or may not 
enter tail appendage; eggs 21 lo 25 by 9 lo 10 µ. 

COMPARISONS ANO DISCUSSION 

This species is distinct from most others in the genus in lhe slight lobing 
of the vitcllaria nnd the sharply separated parts of the seminal vesicle. The 
cirrus sac is unusually short and broad and the genital atrium very short. 

Linton (1898, 517-518) described Distomum Lawe from Jl!Jacrcrnrus bairdi 
at Woods Hole. His descrpition is slightly confused in regard to the seminal 
vesicle. What is called "the posterior seminal vesicle" must be the uLerinc 
seminal receptacle. The portion of his figure l, pinto XLIV, labeled "vd" 
is evidently the anterior portion of the seminal vesicle. In only slight 
details does Linton's descripLion differ from above. Thus, he gives 26 by 
12 µ ns egg measurements, whereas my measurements (from balsam 
mounts) are approximately 25 by 10 µ. This is an in~ignificant difference. 
Linton describes the ventral sucker as about 2½ times the oral sucker in 
diameter, whereas in my material this size was only slightly over twice I.he 
oral sucker. 

This trematode has been collected se\'en times from Tortugas, but never 
from a depth less than 138 fathoms. Linton docs not give the depth from 
which his host was taken, but Macrour11s bairdi is a deep-sea species, only 
occasionally ranging into shallow water. 
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Host-llferlucciii.s sp. 
Positionr--Stomach. 

Stcrrhurus prmclorus n.sp. 

(Fig. 74) 

Frequency-I specimen from 23 hosls examined. 
Depth-390 fathoms. 

SPECIFIC DIAGNOSIS 
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Body robust and plump, not much flattened, smooth, length 3.5 mm., width 
1.116 mm., almost equally wide behind ventral sucker, tail appendage little 
developed. Oral sucker round or slightly extended transversely, diameter 
0.34 mm.; ventral sucker round with circular aperture, 1/3 body length 
from anterior encl, diameter 0.664 mm. Prcpharynx lacking, pharynx 
medium-sized, short esophagus, ceca sinuous, extending to posterior end of 
body, not entering tail appendage. Genital pore median, at level of in­
testinal bifurcation. Testes rounded, smooth, symmetrical, separated by 
uterus, immediately posterior to ventral sucker. Seminal vesicle an elongate 
sac with base opposite anterior herder of ventral sucker, narrowing 
ante1·iorly, indistinctly divided into two porUons, the anterior, nan-ow 
portion composing about 1/3 the totf.1 length. Pars prostaliea free, well 
developed, intcrcecal, approxjmately same lengU1 as seminal vesicle. Sinus 
sac much reduced, directed chiefly dorsnlly from the genital pore. Metra­
term joins the cluctus hcrmaphroditicus at anterior end of pars prostatica 
near genital pore. Ovary rounded, unlobed, directly posterior to right 
testis. Uterus extending backward in short tr11nsversc coils to a level ¼ 
body length from posterior end, then coiling anteriorly in short transverse 
coils near left side of body; mctratcrm from near genital pore to base of 
seminal vesicle. Vitcllnria with seven distinct, long, club-shaped lobes. 
Each lobe narrows abruptly to fot·m a nnrrow, stem-like bnsal portion. Tho 
narrow basal stems, which may curve more or less, urute at the posterior 
edge of the ovary. Lenglh of thickened port.ion of the lobe is from 0.332 to 
0.373 mm., the narrowed stem from 0.090 to 0.180 mm. Eggs yellowish, with 
moderately thick shell 30 by 19 to 20 fl, Median stclT! of excretory vesicle 
forks immediately posterior to venlrr.l sucker, the two lateral branches 
uniting dorsal to pharynx. 

Co~!PARISOI\S 

This species is clearly and easily separnted from all others in the genus by 
the very short genital sinus or cluctus hcrmaphroditicus, which does not ex­
tend appreciably posterior to the genital pore. The symmetrical rather 
than oblique position of the testes also seems lo be a peculiarity. The tail 
appendage is more poorly developed than in other described species of 
Sten-/mrt,s. The distinctly separate nnd elongate lobes of the vitellaria 
differentiate the species from nil others except S. /11-siformis, but even this 
latter species docs not show the stem-like bases of the lobes. 

The na1ne prwclai·us is intended to suggest the beautiful appearance of 
the type specimen which reveals all organs with unusual clearness. 
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Stcrrhurus robustus n.sp. 

(Figs. 75-78) 

Hosts 

Ohatrna~ tmttingi Garman ...... , . . , . , , .. , . , .. . . 
Ohloro1;/ithalmus truculcntus Goode & Dean ..... . 
.lf erlttccius sp ............... . .......... .. ... . 
I'a1·alichth11s ob1011g11,1 (Mitchill) ........ .. .... . . 
U,·ophyci• chested (Goode & Benn) . . . ........ . 
Uro,,l,ycis rcgi11s (Wnlbnum) . . ..... . ...... ...• 

li'rcc1ucncy 
in host. 

4 of U 
I 4 
J 23 
3 7 
I 6 
3 8 

SPECH'lC DIAGNOSIS 

Depth 

200 £nth. 
200 
190-280 
150•250 
300 
130-220 

Body thick1 robust, cylindrical1 tapering only slightly at the ends, smooth, 
with retractile tail appendage which, when extended, may reach 1/ 2 the 
length of body proper. Body 1.8 to 3.7 mm. by 0.63 to 1.42 mm. Oral sucker 
subterminal, surmounted by a fleshy lobe; ventral suci·0.r about 1/3 from 
anterior end, more than twice the diameter of oral suchl', ratio about 2:5. 
No prepharynx; ovoid pharynx; short esophagus; broad ceca which may but 
do not usually enter tail appendage. Intestinal bifurcation slightly nearer 
the om! than the vr.ntr11l fillr.ker. Genital pore media11 or very slightly to 
the left at posterior edge of oral sucker or opposite pharynx. Genital sinus 
fairly long, tubular; uterus joins this sinus terminally, the prost.atic duct 
joins the sinus from one side; prostate gland free, well-developed, surround­
ing prostate vesicle, broad, extending from intestinal bifw·cation to anterior 
edge of ventral sucker and filling most of the int~rcccal, preacetabular area. 
Seminal vesicle large, bipartite, the anterior portion overlapping the right 
edge of ventral sucker often to midsucker level, separated by a constriction 
from the posterior part which runs transversely along the posterior part of 
the ventral sucker. Seminal vesicle separated from pa.rs prostatica by a 
narrow duct. Testes oblique (left testis usually more anterior), immedi­
ately postacetabular. Ovary smooth, lrnnsversely extended, to the left, 
immediately behind midbocly. Vitellaria close behind ovary, one with three, 
the other with four broad lobes. Seminal receptacle rudimentary, enclosed 
in Mehlis' gland, most sperm cells accumulating in the early coils of uterus. 
Uterus coils to near end of body then anteriorly, sometimes but not usually 
entering tail appendage. Eggs thin-shelled, elongate and bowed, 22 to 25 
by 8 to 11 µ . Excretory vesicle forking between testes, branches uniting 
dorsal to oral sucker. Very large vesicle-like cells in parenchyma of tail 
appendage and in the posterior part of body. 

Measurements 

Body Body Tail Oral Ventral Fore-
Eggs length width leugt h .1rncker sucker body ----

n'ltn. mm. mm. mm. mm. mm. µ 
2.304 0.89 .. .. 0.209 0.480 0.470 20 by 10 
1.805 .672 1.235 .168 .420 .420 22 10 
1.805 .672 0.798 .170 .420 .336 22 9 
1.8 .630 .336 .176 .378 .436 22 9 
2.24 .9 .804 .193 .454 .504 22 11 
3.705 1.42 J.805 .243 .663 .672 22 9 
2.812 l.102 1.52 .201 .537 .696 25 8 
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CoMPARISONS 

This species is unlike all others in the genus Sterrhunu in the charncter 
of the male genital ducts. The usual sac-like structure more or less enclos­
ing the vesicle of the prostate and the genital sinus is lacking, the prostate 
gland lying free around the prostate vesicle, while the ejaculatory duct and 
genital atrium are simply tubular in form. Another characteristic feature 
is the far posterior position of the seminal vesicle and its d ivision into 
two more or less equal parts extending in different directions, almost at 
right angles. A conspicuous division of the seminal vesicle into two parts 
is seen in Sterrlmrus laivis, but here the prost-ate gland is distinct from the 
prostate ve~cle as in other species in the genus. The large, elongate, 
vesicle-like cells in the tail and body (fig. 77) of Sterrhurm robust'US are 
especially conspicuous. The preoral extension of the body does not bear 
conspicuous papillro, but in a few specimens a median lobe and two small 
submedian dorsal lobes could be made out. Sterrhuriu lcevis is probably the 
most nearly related species, agreeing not only in the form of the seminal 
vesicle but also in the presence of large vesicle-like cells in the tail appendage 
and in the shape of vitellaria. 

Ste rrhurus profondm:1 n.sp. 

(Figs. 82-ll/j) 

Frequency 
Hosts in hoot 

Alepo&Ollllll St), .•...•....•.....•.. , ........ , •• . 1 or 2 
PronoJovrammu, .sp. . . . . . . . • . . • . . . . • . • . . • • • . • • . 2 14 

Position-Stomach. 

SPECIFIC DIAGNOSIS 

Depth 

300 £nth. 
135-150 

Body elongate, cylindrical, smooth, widest at level of ventral sucker, 2.24 
to 3.43 mm. by 0.398 to 0.665 mm. Tail appendage telescope-like, not 
sharply differentiated from body, very long, the most anterior fold of the tail 
being usually anterior to both ovary and vitellai-ia and at least anterior to a 
portion of the vitellaria. Oral sucker at anterior end of body, preoral lobe 
absent or slightly developed, mouth directed more or less anteriorly, numer­
ous papillre dorsal and anterior to oral sucker. Ventral sucker far forward 
( fore body being 1/ 5 to 1/ 7 total length of body and tail), about three times 
the diameter of oral sucker, its aperture circular. No prcpharynx; pharynx 
large; very short esophagus; narrow ceca extending to extreme posterior 
tip of tail. Genital pore median, far forword, immediately posterior to 
mouth, ventral to oral sucker. Genital atrium very short; ejaculatory 
duct long, norrow, straight or slightly sinuous, widening opposite the 
pharynx to form a thick-walled prostate vesicle. Seminal vesicle undivided, 
sac-shaped, thick-walled, intcrcecal, overlapping ventral sucker sometimes 
as for as midsvcker, connected with the prostate vesicle by a narrow tube. 
Prostate gland lacking or very weakly developed (in one immature speci­
men). Testes oblique, postacetabular, smooth, longer than wide. Ovary 
median, large, smooth, immediately posterior to hind (left,) testis. Vitellaria 
two, large, unlobed, elongate, immediately poste.-ior lo ovary, pm-tly or 
wholly within the toil appendage. Early coils of the uterus filled with 



312 PAPERS FROM THE TORTUGAS LADORATORY 

sperm cells; seminal receptacle rudimentary; uterus coils to posterior end of 
tai l, soon becoming much swollen, extending anteriorly ns a swollen, a lmost 
straight tube; normal eggs thin-shelled, almost colorless, about 22 to 26 by 
16 to 19 µ. Excretory vesicle forks at level of ventral sucker, branches 
seemingly do not unite, but end opposite ornl sucker. 

M eas1tremenis 

Total Length of Width Oral Ventral Fore• Eggs length tail sucker sucker body 

mm. mm. mm. mm. mm. mm. µ 
3.249 1.368 0.005 0.10 0.4L 0.004 21.22 by 17-10 
3.43 1.425 .G65 .132 .398 .498 20-26 13-18 
2.57 J.079 .614 .117 .224 .34 22 10 
2.24 1.06 .398 .149 .287 .3l 22 ,4-10 

COMPARISONS 

This species shows so many peculiarities that it possibly deserves a new 
genus. Looss (1907a, 600-602) named the genus Stei·rhuru.s and included 
four species. Later (1007b, 136) he referred to the probability that Ameri­
can waters (as suggested by Linton's work) would yield numerous species of 
Sterrhurinre. This prediction is we!J confirmed by a study of Tortugas 
t.rematodes, both of shallow-water and deep-water fish. Several species of 
Sterrhurus have been named above. There arises a question as to whether 
the genus should be limited to species with sinus sac and terminal genital 
ducts as in Sterrhur·us inusculus Looss (the type species) and Sterrhurw; 
floridensis (figs. 69, 70) or whether it should include also such forms as 
Sterrhurus robustus, Ste11"l1ttrii.s prreclarus and Sterrlmrus profundus. Dur­
ing the early development of any genus, it is difficult to arrive at a logical 
generic limitation. As more species of Sterrhurii.s are named, the genus will 
undoubtedly be divided. At present, it seems best to a llow the genus to 
grow, based on the fundamental characters of smooth body provided with a 
tail appendage rather than to erect several genera of single species. 

The present form differs from a ll others in the genus in the extreme develop­
ment of the tail, the undivided seminal vesicle, the for forward position of 
the genital pore, the lack of prostate gland, the straight ascending limb of 
the uterus and the apparently un-united branches of the excretory vesicle. 
Its unlobed vitellaria are unusual as is also the extreme posterior extent of 
the uterus and ceca. 

Two specimens for some reason lacked skill in egg formation and there 
were many abnormal eggs. Probably less than half the eggs in the sparsely 
filled uterus were normal. The abnormal eggs (fig. 85) varied greatly in size 
and shape, but agreed in their very thick shells. The shell material was 
often irregularly arranged so that one end of the egg might be covered by 
only a thin membrane, the remainder possessing a very thick shell. Others 
were almost masses of shell with a very small cavity in the center. Others 
were elongated with narrow slit-like cavities. All of these abnormal eggs 
seemed to be empty. The normal eggs are thin-shelled, almost colorless, 
only a little longer than wide, about 22 to 26 by 16 to 19 µ. 
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Lccithochirium sp. 

{Figs. 8(1.87) 

flost-Urophyc~ rcgiu.s (Walbaum). 
Position,~tomach. 
Freqtumcy-2 specimens in 1 of 8 hosts examined. 
Depth-200 to 220 fathoms. 

DESCRIPTION 
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This trematode occmrecl together with Steffhurus floride11s~ from which 
it. may be clist-inguished by the presence of an inconspicuous cervical pit, 
more elongate lobes of the vitcllarin, division of the seminal vesicle into 
three parts and very s lightly larger ventral sucker. Body measurements on 
the two specimens arc 1.58 by 0.386 mm. and 1.8 by 0.345 mm. The fore­
body is about 1/5 body length. The uterus was filled with eggs in the 1.58 
mm. specimen, but contained only a few abnormal eggs in the 1.8 mm. 
specimen (fig. 86). The ornl sucker is subterminal without. internal eleva­
tions. The ventrnl sucker is somewhat more than twice the size of the oral 
sucker (0.109 by 0.248 mm., and 0.109 by 0.260 mm., respective diameters) 
and occupies most of the body diameter. The cervical pit is inconspicuous 
a short distance in front of the vontrnl sucker. The t.uil appendage is short 
and deeply retracted into the body. The intestinal bifurcation follows a 
very short esophagus near the oral sucker; the ceca do not enter the tail ap­
pendage. The genital pore is opposite the base of the oral sucker; sinus sac 
pyriform; prostate gland short.; seminal vesicle indistinctly tripart.ite, over­
lapping the ventral sucker slightly. The testes noel ovary are t.ypical in form 
and position. In one specimen (fig. 86) one vitelline gland wns 5-lobcd. the 
other 4-lobed; but the other specimen showed the typical 4- and 3-lobed 
condition. The excretory system is typical. Egg measure 20 to 22 by 10 to 
121-1· 

Because of the small amount of the material and because neither speci­
men is entirely favorable for study, specific identification of this form is 
not attempted. However, it is probably a new species, as the following com­
porison shows. 

It differs clearly from L. synodi Manter in larger eggs, absence of con­
spicuous gland cells around the cervical pit, slighlly more anterior genital 
pore and, in spite of the larger egg size, the body size is smaller than most 
specimens of L. synodi. The sucker ratio is very different from that of 
L. rufoviride (Rud.). It is most similar to L. yravidmn Looss, but seems 
to differ in lacking the elevations within the oral sucker. The ventral sucker 
is relatively larger in comparison with the oral sucker, although it oc­
cupies less of the body dinmetcr than it seems to in L. gravidum. 

Dinosoma rubrum n.g:en., n.sp. 

{Figs. 70-81) 

S1111odo,.tid ... .. ............... . .... . ......... . 
Urophvci, rcgi•• (Walb.,um) .................. . 

Positi~tomach. 

Frequency 
in host 

9 of 7 
I 8 

Depth 

60 lo 125 fath. 
200 220 
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$pi,;cn·1c D IAONOS!S 

Color when alive, red. Length of body 2.5 to 5.12 mm., length of tail 
0.76 to 2.66 mm., width of body 0.613 to 1.42 mm. Body covered with 
transverse rows of scales except extreme anterior tip, preoral lobe with single, 
median, somewhat ventral papilla and two sublateral, more dorsal papillre. 
Fore body about 1/7 body length; ventral sucker a little less than twice the 
diameter of oral sucker. Esophagus very short; ceca may or may not enter 
tail appendage. Genital pore median, opposite pharynx. Genital sinus 
long, tubular, muscular. A small sac-like structure at base of sinus receives 
uterus terminally and male duct. laterally (fig. 81). It is proposed to name 
this modification of the duclus hermaphroditicus the prostate receptacle. 
Prostate vesicle large, bipartite (fig. 81). Testes diagonal, ventral, a short 
distance posterior to ventral sucker. Ovary entire, about halfway between 
testes and posterior end of body (soma). Vitcllaria directly behind o,•ary, 
the right 4-lobed, tbe left 3-lobed; lobes short and thick. Seminal receptacle 
rudimentary, sperm cells in uterus; uterus may or may not enter tail ap­
pendage. Eggs 23 to 27 by 13 to 14 µ. 

Jlody Tail Body ~ 
length IPngth width auckar 

mm. 
4.75 
2.00 
2.60G 
4.21 
4.08 
5.12 

mm. 
2.60 
0.76 
1.102 
1.55 
2.47 
2.49 

mm. 
1.14 
0.714 

.613 
.950 
.874 

1.42 

mm. 
0.300 

.208 

.170 

.260 
-~ J 
.327 

McM11rcmcnts 

Vcntl'al 
ouckcr 

mm. 
0.546 

.344 

.285 

.445 

.495 

.588 

Fore­
body 

mm. 
0.780 

.405 
.487 
.613 
.882 
.756 

GENERIC D IAGNOSIS 

Pho.r.rnx 

µ 
123by 124 
08 08 

137 121 

147 147 

--- --
µ 

24 by 13 
25 14 

23 13 
25 13 
25 13 

Fairly large-sized, tailed hemiurids; body cylindrical, covered with trans­
verse rows of scales, ventral scales of forebody often large and in egular in 
shape. P reornl lobe with pointed median, terminal, nipple-like projection 
and two dorsal submedian elevations. Surkcrs not far apart. Genital pore 
median, opposite pharynx or oral sucker; genital sinus tubular, rather long, 
muscular; prostate vesicle large, ovoid, surrounded by free prostate gland 
cells fi lling intcrcecal preacetabular area. Seminal vesicle partly dorsal to 
ventral sucker, conspicuously bipartite, posterior portion at angle to 
anterior. Testes diagonal, postacetabulRr. Ovary ovoid, smooth, median, 
in posterior half of body. Vitellaria with broad, short lobes. 

Type species- Dinosoma rubrum. 
Habitat-Stomach of marine fish. 
The name Dinosoma is from dino, terrible, and soma, body, and refers to 

the striking, lizard-like armature of the body. The name mbrum, l'ed, 
refers to the color of the living animal. 

Co~IPARISONS 

This genus is much like Sten-lmni.s rob1~t11s except for the body scales. 
The irregular shape of the scales of the ventral st1rface of the forebody sug­
gests the irregular culicular prolongations of Dinurus barbatus. But 
Dinosoma differs from Di11urus in shape of vitellarin, short prostate gland 
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and presence of scales. The elevations on the pre-oral lobe suggest the high 
development of these structures in Ceratosoma Jones, 1933, but this latter 
genus is smooth, possesses a ventral groove and has n different arrangement 
of terminal genital ducts. The structure of the terminal ducts of Dinosoma 
shows that Sterrhurus robustus is probably the nearest relative. Thus, the 
shape of the seminal vesicle, structure of the prostate vesicle and the 
prostate gland are identical in the two forms. In both forms, the uterus 
joins U1e male duct close to the prostate vesicle, and the muscular tube 
lending to the pore is a common duct, the genii.al sinus or ductus herma­
phroditicus. This tube is somewhat more muscular in Dinosoma. The 
vitellaria have the same form in both species. The body armatw·e of 
Dinosoma, however, is n conspicuous dHJcrence and the presence of a ringed 
cuticula has been n fundamental subfamily clrnractcr among the Hemiuridre. 
The smooth body and lobed vitcllaria of Sterrhttrus robustus pince it in the 
subfamily Sterrhurinre. Dinosoma can not be placed in a subfamily differ­
ent from that of St. rob1wtus, becnuse of its almost identical internal organi­
zation. It seems to form a genus of the Slerrhurinm detached from nil others 
in the presence of scales. The body rings of Dinurus tend to split into scales 
and the armature of Dinosoma is suggestive of the Dinurinm. His not con­
sidered in that subfamily, however, because of the lobed rather than tubular 
vitellarin. Other differences shown by Dintt11w include well-developed 
genital atrium, very powerful genital smus, tripartite seminal vesicle nnd 
much smaller eggs. 

The true nature of the branches of the excretory vesicle of Dinosoma 
rubnmi is somewhat in doubt. Sections of one specimen and most of the 
toto-mounts seem to reveal the branches ns not uniting. One fine specimen, 
however, showed a very distinct union of these branches dorsal to the lower 
portion of the oral sucker. Such variation is most unusual in the excretory 
system. 

Dinosoma 11ib1·um is a common parasite of Synodontids from 60 to 125 
fathoms, but was not found at all even in related hosts from shallow water. 
It often occurs in large numbers in the stomach, where its bright red color 
makes it very conspicuous. 

Por:\.SlcrrJ1urus nnurus n.gen., n.sp. 
(Figs. 93-95) 

Host- Argentina striata Goode & Bean. 
Position-Stomach. 
Frequency-Four specimens in 3 of 5 hosts examined. 
D epth- 98 to 168 fathoms. 

SPECIFIC DIAGNOSIS 

Body more or less elongated, tapering anteriorly from ventral sucker, 
abruptly truncated posteriorly, widest near posterior end; length 1.12 mm., 
width 0.398 mm. Cuticula smooth, no tail appendage. Oral sucker sub­
terminal, 0.110 mm. in diameter; ventral sucker about 1/ 3 from anterior 
end, 0.156 mm. in diameter. No prepharynx, rather small globular pharynx, 
no esophagus, intestinal ceca broad, thrown more or less into sac-like folds 
and reaching to posterior end of body. Genital pore median or slightly to 
the left, opposite the intestinal bifurcation, not far posterior to oral sucker. 
Testes smooth, globular, oblique, close together, inlercecal or partly over­
lapping ceca ventrally, right testis in advance a short distance posterior to 
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ventral sucker. Seminal vesicle tubular rather than sac-shaped, its posterior 
end close to the anterior border of ventral sucker. Thence, it coils forward 
in several, chiefly lateral, diminishing coils to the pars prostatica. Prostate 
gland free, pars prostatica bowed, partly dorsal to base of sinus sac, total 
length (straightened) about equal to length of sinus sac. Sinus sac (fig. 95) 
pyl'iform, about 0.1 mm. Jong, broad at its base (0.06 =.) but narrowing 
anteriorly, bending ventrnlly toward the genital pore. Genital sinus a 
muscular tube coiling slightly within the sac and forming a small sac-like 
enlargement in the base. Ovary large, smooth, globular, overlapping 
ventrally the left cecum, a short distance posterior to the left testis. Seminal 
receptacle immediately to the right of ovary. Two compact vitelline glands, 
close together, one diagonally behind the other, to tho right and partly 
posterior to the ovary. Uterus extending posterior to ovary and vitellaria, 
but not reaching posterior encl of body by some distance, coiling forward 
ventral to tho ceca and dorsal to the testes. Eggs oval, 28 to 30 by 14 to 
18 µ, yellowish in color, with moderately thin shells. Excretory pore con­
spicuous, ventral, median, near the posterior encl, sm'l'otmdecl _by muscles. 
The stem of the excretory vesicle conspicuously stained posterior to the 
uterus, exact level of its forking undetermined, two lateral stems uniting 
dorsal to pharynx. 

GENEIUC DlAuNOSIS 

Small to medium-sized hemiurids with smooth cuticula and without tail 
appendage, truncated posteriorly. Genital pore opposite intestinal bifurca­
tion. Sinus sac pyriform. P ars prostatica not longer than sinus sac. 
Seminal vesicle tubular, coiled, anterior to ventrnl sucker. Ovary large, 
globular, posterior to left testis. Vitellaria in form of two diagonal, unlobed 
masses. Uterus chiefly postacetabular, extending posterior to ovary. Eggs 
medium-sized, without filaments. 

11 abitat--St,omach of marine fish. 
Type species-Parasterrlmrus anurus. 

RELATIONSHIPS 

This bemimid is of great. interest in its combination of characters of 
several genera. It seems to be like Sterrh1irus without a tail appendage and 
with a tubular, coiled seminal vesicle. The smooth cuticle and lack of tail 
appendage would seem to relate it to the Leeithasterinre but the undivided 
character of the vitellaria as well as the tubular seminal vesicle make it 
unlike any genus in that subfamily. The truncated body form is unusual. 
It differs from Derogenes in lacking a genital cone and in that the uterus 
is not well developed anterior to the ventral sucker. The smooth cuticle, 
the genital sinus, the testes, ovary and vitellaria are like Sten·hurus. Some 
species of Stei·rhuni.s from shallow-water fish at Tortugas have a greatly 
reduced tail appendage, and in view of these gradations the genus is classified 
in the Sterrhw·inre. The character of the vitellaria is considered as ex­
cluding it from the Lecithasterinre. The conspicuous muscles of the excretory 
pore and the cellular prominence of the posterior part of the excretory 
vesicle indicate that the origin of the tail appendage pertains to the ex­
cretory system. 

The above description is based on one entire specimen and all but t he 
posterior end of another from another host. Two specimens were lost 
because of a defective vial. 
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Subfamily Lecithasterinre 
Aponu rus intcrmec'I ims n.sp. 

(Fig. 88) 

Jt re<'JUCllCY 
in host 

Ch<11rnll#I 1rnt.tingi, Gnrmnn . .. • .. , .. •... ........ 2 of 9 
I I 
I I 

eel-unidentified .. . ............. . .. . . . . . ... , .. . 
so1c--uniclcntificd . ... ... . ............. . ....... . 

Position-Stomach. 

SPECIFIC DIAGNOSIS 

317 

Depth 

200-300 fnlh. 
300 
249 

Small to medium-sized hemiurids, more or less cylindrical, with smooth 
cuticula, without tail appendage, 1.1 to 2.075 mm. by 0.28 to 0.589 mm. 
Body tapers toward both ends from region of ventral sucker, both ends more 
or less pointed, the body being, therefore, more or less spindle-shaped. Oral 
sucker subterminal; ventral sucker immediately anterior to midbody, -oc­
cupying about 2/3 body width, approximately twice or slightly less than 
twice the diameter of oral sucker. No prepharynx; globular pharynx; 
definite but short esophagus; s lightly sinuous ceca which do not reach 
posterior end by a short distance. Genital pore median, opposite esophagus. 
Testes symmetrical or slightly diagonal, immediately posterior to ventral 
sucker. Seminal vesicle small, thin-walled, undivided, gourd-shaped, im­
mediately anterior to ventrnl sucker. Pars prostatica well developed, 
prostate gland conspicuous, extending anteriorly in a dorsally directed bow 
from the narrowed anterior end of the seminal vesicle. Sinus sac incon­
spicuous, very short and wide, much shorter than pars prostatica. Ovary 
oval, smooth, immediately posterior to left testis; seminal receptacle very 
large and conspicuous, immediately posterior to right test.is, at about same 
level as ovary. Vitcllaria in the form of seven distinct rounded masses, 
usually clearly separated and forming a cluster of four facing ventrally and 
a cluster of three facing partly to one side. Uterus extending to near 
posterior end of body then anteriorly to the genital pore. Eggs yellow, 
elongate-oval, 36 to 38 by 14 to 20 µ. Branches of excretory vesicle uniting 
dorsal to pharynx. 

/lf.ea3urements 

Length Width Oro! Ventral 
Eggs sucker sucke:r 

nun. mm. mm. mm. µ 
1.1 0.28 0.219 36 by 14 
1.15 .32 0.136 .200 37 16 
1.45 .472 .ieo .304 36-37 10·17 
l.W .589 .l~O .390 36-38 19-20 
2.075 .539 .HO .355 36 20 

COMPARISONS 

This species differs from Apon1tr11S lo-guncula. Looss, 1907, in its larger 
egg size (36 to 38 by 14 to 20 µ as compared with 27 by 16 µ) and the much 
shorter, more rounded form of the sinus sac. It differs from Aponur·us 
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sphcerolecithus Manter, 1926, in much smaller egg size, much shorter sinus 
sac, especially as compared with the length of the prostate gland, and much 
shorter seminal vesicle. It differs from both and from the usual generic 
diagnosis by being somewhat pointed posteriorly rather than broadly 
rounded. 

Odhner (1927, 6) expresses the belief that Aponums sphcerolecithus be­
longs in the genus Lecithophyllmn, because of the large size of the eggs. Yet 
the genital atrium is not as well developed as in l,ecithophyUum. The 
intermediate size of the eggs in Aponurus intermedius indicates that this 
character is not entirely satisfactory for separation of genera, and it may 
prove necessary to consider these two genera identical. Thus, most of the 
characters summarized by Manter, 1926, as separating the genera are not 
of generic value. 

Apomtrus vitellograndis Layman, 1930, posses~cs a tail appendage de­
scribed and figured as weakly developed. The subfamily Lecithasterime is 
characterized as lacking a tai l appendage, hence this species should not 
be considered as belonging in the genus Aponuru.s. Since the cuticula is 
smooth, it seems to be a species of Stei-rhttrus, and the name Sterrhurus 
vitellograndis (Layman) n. comb. is proposed. 

Subfamily Derogenetinie 
Derogenes varicus (Muller ) 

(F ig. 89) 

~-,·eq uency 
Hosts in hosts 

Tlelicole11r,s dactyloplerui ( de la Roche) ········ 2 of 18 
Meducciua sp. ································· 2 23 
Scorpo~na cristulata Goode & Beau .. ... ......... I 2 
Setarchea pormati,a Goode ················· ····· l 2 
Urophycis 1·cgfos (Waluaum) ... . . . . . . . . . .. . ... l 8 

Position---Stomach. 

Depth 

290-315 fath. 
190-280 

367 
250 
250-

This widely distributed trematode has been reported from over 50 species 
of marine fish. Nicoll (1915) records 44 different hosts from British waters; 
Issa.itschikow (1928) lists 5 hosts from the Russian Arctic; Manter (1926) 
r~cords 6 hosts from Maine. The above 5 hosts from deep waters of the 
Gulf of Mexico are new host records and extend the distribution· of the 
species into southern waters. It does not seem to occur, however, in 
shallow-water fish of Tortugas, nor has it been reported from Beaufort, 
North Carolina. Circumstantial evidence indicates a certain temperature 
limit ing factor necessary for the parasite or its life history. 

De rogenes: c:rassus n.sp. 

(Fig. 90) 

H ost-Callionymus agassizii Goode & Bean. 
Positio11,-Digestive system, probably stomach. 
Frequency-Rare. One specimen from 39 hosts examined. 
Dept/,,-90 fathoms. 

SPECIFIC DIAGNOSIS 

Body thick, more or less cylindrical, unspined, unringed, orange-red 
in color when alive. Size {killed under some pressure) 2.268 by 0.882 mm. 
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Broadly rounded posteriorly, somewhnt. more tapering ant.eriorly. Oral 
sucker 0.285 mm. in diameter, surmounted by a fleshy lobe. Ventral sucker 
mostly postequatorial, 0.697 mm. in diameter or nlmost three limes the size 
of oral sucker. Pharynx contiguous with oral sucker; esophagus very short 
or lacking; ceca extending nt first forward beside the oral sucker, then back­
ward, with broad, close folds to near the posterior end of body. Genital 
pore median, opposite pharynx, near oral sucker. Cone-shaped genii.al 
papilla conspicuous. Prostate gland free, ext.ending posteriorly halfway 
t,o ventral sucker; seminal vesicle a swollen lube, bent near its middle, not 
reaching the ventral sucker by a. short, distance. Testes transversely ex­
tended, symmetrical, far apart, venti-al to ceca, n short distance posterior 
lo ventral sucker ; right testis crowded forward by ovary immediately 
behind it. Ovary ovoid, somewhat extended transversely, closely posterior 
lo right testis. Two large, compnct, unlobed vitelline glands, symmetrical. 
extended transversely, one immediately behind the ovary, the other behind 
the left testis, almost meeting medianly. Uterus filling most of body, 
although not appreciably overlapping gonads; anterior to ventral sucker it 
occasionally over-reaches the ceca to extend to body edge. Eggs large, 
thick-shelled, dark, golden yellow in color, 64 by 36 µ. 

COMPARISONS 

Although but a single specimen of this species was found, it seems to 
possess enough definite characters to make it distinct. The body form is 
more thick-set and muscular than Derogenes varicus, a character which 
makes the live worm seem quite different from the latter species. Other 
characteristic features are the broadly rounded, rather than pointed, posterior 
end; the much broader, more convoluted ceca; the larger vitellaria extended 
transversly rather than longitudinally; and, perhaps most important of all, 
the much larger egg size which distinguishes the species from Derogenes 
varicus and D. affi.nis. It differs from D. minor in its larger ventral sucker, 
more anterior genital pore, broader posterior end and shape of vitellaria. It 
differs from D. ruber in sucker ratio and in shape of vitellaria. Derogenes 
fuhrmanni Mola, 1912, has a different sucker ratio, longer, narrower egg 
and, if correctly described, a more posterior genital pore. 

Derogenes kobaya.$hi Layman, 1930, differs from all other species in that 
genus in that the testes arc posterior rather than anterior to the ovary and 
the uterus is entirely prcovarian. These two characters place the species in 
the genus Gonocerca Manter, 1926, and the corrected name becomes 
Gonccerca kobayMhi (Layman) new combination. It occurs in the stomach 
of Myoxcephalus raninus in Peter the Great Bay. 

Genus CONOCERA Manter, 1925 

GENERIC DIAGNOSIS 

Medium-sized, cylindrical, smooth, tailless hemiurids. Ventral sucker 
large, chiefly posterior lo midbody. Ceca. do not unite posteriorly. Genital 
sinus short; prostate gland free; seminal vesicle undivided; testes rounded, 
unlobed, tandem or diagonal, postovarian, in extreme posterior part of body. 
Ovary rounded, unlobed, not far behind ventral sucker; vitellaria compact, 
unlobed, immediately posterior to ovary, pretesticular. Seminal receptacle 
lacking, sperm cells in uterus; uterns entirely anterior to ovary, chiefly 
preacetabular. Eggs without filaments. Excretory vesicle branching 
posterior to ovary, branches uniting dorsal to oral sucker. Parasites of 
gills, mouth, and stomach of marine fishes. 
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Type species-Gonocerca phycidis Manter, 1925. 
Gonocerca is to be classified in the Derogenetimo as a smooth-bodied, 

tailless hcmiurid. Other genera considered in this subfamily are Derogenes 
LUhl), Progo-ntt.S Looss (Synonym, Genarches Looss), Bunocotyle Odhner, 
Genarchopsis Ozaki, Li.opyge Looss (synonym, Li.ocerca Looss) I-Iemipera 
Nicoll, Derogenoides Nicoll, Genolinea Manter, I-Ialipegu~ Looss (synonym, 
Genarchella Trav., Artigas, & Pereira) ,1 and Vitellotrema Guberlet. Of 
these genera, only Liopyge, Gonocerw and Hemipera possess testes posterior 
to the ovary. Hemipera is easily recognized by its filnmented eggs. Lio'J)'IJge 
differs from Gonocerca chiefly in the extent of the uterus posterior to the 
ovary and testes, also in the more posterior position of the genital pore, 
longer prostate gland and more anterior ventral sucker. 

Gonoccrcn phycid is Mnn1er, 1925 

(Fig. 91) 

Hosts 

Cr.clo,·lty1iclws ca, "'lina.lll, (Goode) ........ • ..... 
Merluc,ius sp . .. . .. . .... ...................... . 
Ul'o11J,yci• regi1,s (Walbaum) .. .. ..... . ..•... .. 

.Freq11cncy 
in host 

I of ~5 
3 27 
J s 

SPECIF'IC DIAGNOSIS 

D epth 

300 fnth. 
197-367 
139-156 

Dody cylindrical, slender, not robust, length 1.4 to 2.3 by 0.25 to 0.42 mm. 
Numerous eggs in 1.4 mm. specimen. Ventral sucker round, with elongate 
aperture, located behind midbocly, a little less than twice diameter of oral 
sucker (ratio about 3:2). No prepharynx, very short esophagus, rather 
narrow ceca, usually not extending posterior to testes. Genital pore medinn, 
opposite posterior half of oral sucker, genital cone or papilla weakly de­
veloped; prostate gland short, opposite pharynx; seminal vesicle tubular, 
bent sharply near anterior encl, never extending more than halfway to 
ventral sucker. Testes lar~e, tandem or almost tandem, in extreme posterior 
encl. Ovm·y globular, behmd ventral sucker, pretesticulnr; vitellaria com­
pact, slightly longer than wide, slightly broader posteriorly, therefore very 
roughly triangular in outline, on each side of ovary, extending partly 
posterior to ovary; uterus enti rely preovarian, mostly preacetabular; lateral 
coils usually overlap ceca and extending to body edges. Seminal receptacle 
lacking. Eggs 45 to 55 by 20 to 23 µ. Branches of excretory vesicle uniting 
dorsal to oral sucker-. 

M easure11umts 

Length W idth Fot'cbody Oral Ventral 
Pharynx Eggs sucker sucker 

--- -·-
mm. mm. mm. mm. mm. ,, fl 
1.634 0.336 0.756 0.210 0.370 62 by 64 45 by 21 
1.480 .395 .705 .235 .369 45 23 
1.800 .420 .924 .268 .436 78 78 40 24 
J.425 .378 .714 .210 .361 74 74 47 23 
2.300 .344 1.344 .294 .462 08 98 44 20 
1.400 .294 0.798 .170 .310 59 68 55 22 
1.420 .252 .722 43 20 

1 Travassos, Artigas, & Pereira nnmcd the genus Gcna,·cl&ella in 1028. Its charncterS: 
do not seem to differ from those 0£ UaHJ>CQIIS nnd it is he,·c considered a synonym. 



TREMATODE& FROM DEEP-WATER FISH 321 

D1scuss10N 
This species differs from G. crassa in its smaller size; more slender, less 

muscular body; more tandem testes; and uterine coils tending to extend to 
edges of body. The genital pore tends to be slightly more anterior, the 
genital cone less well developed, and the vitellaria tend to have a slightly 
different shape. 

A comparison of the table of measurements given above with that given 
for Gonocerca phyr;idis from Maine (Manter, 1926, 103) shows remarkable 
agreement.. The apparent difference of the more anterior position of the 
genital pore in tbe original description led to a study of paratype material 
from Maine. It was discovered that the fnr anterior position of the genital 
pore and the elongate form of the oral sucker was not constant in all speci­
mens (although true for several) and probably is clue to a retraction of the 
oral sucker into the body. Specimens were found with the pore at the 
posterior edge of the oral sucker and wilh the prostate glnnd opposite the 
pharynx. In the Maine material, one or both of the ceca extend beyond 
the testes. In only one of the specimens from Florida did one cecum reach 
back so far. In the specimens from Maine, the ut-erus did not extend com­
pletely to the body edges. Considering the identity in other features, these 
minor characters can not be sufficient to separate the forms which arc there­
fore considered to represent tho same species. Among my MRine trematodes, 
I find examples of this same species collected from the stomach of H1·P'Po­
glossus hippoglossus, a host not listed in my report (Manter, 1926). 

The above specific diagnosis is to be considered as replacing the former 
description with which, however, it agrees except in position of genital pore 
and prostate gland. 

There are, thus, two American species in the genus Gonocerca. All of the 
Florida hosts for G. phycidis also serve as host.a for G. crassa. In two of 
the five collections, it occurred together with G. crassa. G. crassa has not 
been described from Maine. 

T he occurrence of this Maine species at Tortugas at depths from 150 to 
300 fathoms is of great interest in view of the fact that it is one of several 
species with such distribution, occurring in shore fish of cold Nor th Atlantic 
and deeper (cold) water of South Atlantic. In this connection it may be of 
significance that G. CTIJ$SO, possibly a southern species only, was collect-ed 
from much shalJower water {40 fathoms). 

Ganocerca phycilJis is now known to have the following hosts, all of 
which except the first are new records: Urophycis chuss, Hippoglossu.s hippo­
glossus, M erlu.ccius sp., Urophycis regim, Crelorhynchus sp. 

Gonocerca crassa n.sp. 
(Fig. 02) 

Ho,u 

il14cvluvaolla dilecto (Goode & Benn ) ... .. . ... . . 
BrotultJ borbtJttJ (Bloch & Schneider) .... . .... . 
Ccclnrh11n• hu1 carminolr11 (Goode) . . . . . . . . . . .. . 
f,.,ophi111 piacotoriu, Linn. . ............... . . . .. . 
Morlucci111 sp .... . .. ..••. . .•..... , ..•..••. ,,,. • • 
P,r.,-alichlhv• oblo11gi,1 (Mitchill) ......... • ... · · · 
Paralichlhva •P·· .. .• · · · · · · · · · · · • · · · · · · · · · · · · · · · 
S'Olarche, por1natu, Goode .................. . .. . 
S'vnodu, inler,nediur (Aga85iz) ......•........... 
S'aurida ep . ...... • • • • • · • · · · · · · · · · · · · · · · · · · · · · · · 
Sv11odonlid .. ...... •.•• ...•• •••.•. ..... .•...•.. 
Urophvcia oirrotu, (Ooode & Bean) ..... ..... . • . 
Urophvci, regiu, (Walbaum) ........ . ......... . 

Position,-Stomach. 

Frequency 
in hosts 

l of 8 
I I 
3 35 
I I 
4 23 
I 7 
l I 
I 2 
l 9 
I 6 
I 7 
2 8 
3 8 

Depth 

100 falh. 
70-140 

300 
55 

168-250 
108 

40 
249 
40 
60 
02 
90 

168-220 
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SPECIFIC DIAGNOSIS 

Body cylindrical, robust, thick, ventrnl sucker large, posterior to midbody. 
Length 2.24 to 3.57 mm., widU1 0.798 to 0.42 mm. A specimen 2.03 mm. in 
length is immature. Preoral Jobe well developed, oral sucker circular or 
slightly wider than long, with round or transverse opening; ventral sucker 
a little less than twice the diameter of oral sucker, embedded in body, open­
ing rather small, longitudinal. No prepharynx, very short esophagus, broad 
ceca extending past testes to posterior end. Genital pore median, close 
behind oral sucker, opposite pharynx or base of oral sucker. Genital atrium 
short, wide, genital cone extending into atrium, capable of extrusion; genital 
sinus short, opening at tip of genital cone; prostate gland fairly short, free, 
at base of genital cone, opposite intestinal bifurcation; seminal vesicle small, 
tubular, undivided, sometimes somewhat curved, never extending posteriorly 

M easureme,its 

Length WiMh Fot·ebody O,·al Ventral l'lrn,·ynx Eggs 
sucker sucker 

mm. mm. mm. mm. mm. !& !L 

2.547 0.840 1.50 o.~21 0.588 52 by 20 
3.53 1.26 2.03 .420 .730 147 by 156 49 22 
3.57 1.00 1.00 .361 .GS8 )27 127 45 22 
3.70 0.84 1.93 .420 .596 45 20 
2.47 .708 1.60 .436 .500 131 127 41 20 
2.480 .88 1.17 .336 .630 137 117 49 20 
3.23 1.01 1.9 .386 .596 127 l JO 50 20 
3.23 0.84 1.65 .360 .604 117 117 45 25 
3.42 .84 1.85 .420 .750 02 143 41 20 
2.24 .80 1.14 .319 .504 90 Ill 45 21 
2.03 .714 J.0.5 .268 .487 84 109 

more than halfway between the suckers. Testes globular, large, diagonal, 
postovarian, near the extreme posterior tip of body. Ovary median, globu­
lar, immediately behind the ventral sucker, pretesticular. Vitellaria com­
pact, unlobed, large, one on each side and partly posterior to ovary. Seminal 
receptacle lacking, Laurer's canal lacking, sperm cells in uterus. Uterus 
entirely preovarian, almost wholly preacetabular, with short lateral coils 
chiefly intracecal. Eggs large, without filament, yellow, 41 to 52 by 20 to 
22 µ. Branches of excretory vesicle uniting dorsal to oral sucker. 

COMPARISONS 

This species differs from Gonocerca phyculi.s in its larger size; shape of 
oral sucker; more posterior position of genital pore, prostate gland, and 
seminal vesicle; as well as in host and locality. 

DrsCUSSION 

The depth distribution of collections is from 40 to 300 fathoms. Of 21 
collections, 2 were from 40 fathoms, 1 from 55 fathoms, 1 from 60 fathoms, 
2 from about 90 fathoms and the remaining 15 from depths of 100 fathoms 
or over. Although the parasite has a relatively large number of hosts, it 
was not found in any of the shallow-water fish at Tortugas. 

The specimen from Lophius differed from all others in that the gonads 
were not so closely crowded together. It agreed in almost all other respects. 
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Hoat• 

Chauuaa, 1udti11qi Garman 

Hcmiperinn nicolli n.ge n., n..1p. 

( Figs. 06-98) 

Frequency 
in hosts 

...................... I of 9 
Diplaco.nlhopoma. brach111oma. Giintber ······· ··· 4 4 
Dibranchus atlanticHa Peters ............. . ...... I 8 

Position,-Stomach. 

SPECIFIC DIAGNOSIS 

323 

Depth 

300 fatb. 
249-300 

300 

Body cylindrical, smooth, tapering at both ends, more pointed posteriorly; 
no taiJ appendage; length 2.07 to 3.135 mm., width 0.72 to 0.87 mm., greatest 
width near ventral sucker. Oral sucker subterminal, preoral lobe present; 
ventral sucker posterior to midbody, less than twice diameter of oral sucker 
(ratio 2:3 or 3:4), with eireulRr aperture. No prepharynx; pharynx short; 
esophagus very short; ceca wide, extending to near posterior end but not 
posterior to testes. Genital pore median, opposite base of pharynx. Cirrus 
sac or sinus sac lacking, weakly muscular region surrounding genital 
atrium; genital atrium very short; prostate gland free, short, about 
same length as seminal vesicle; seminal vesicle sac-shaped, thick-walled, 
extending a. short distance posterior to intestinal bifurcation. Testes in 
extreme posterior end of body, postovarian, diagonal, smooth, rounded. 
Ovary small, smooth, globular, anterior to testes. Vilellaria two, smooth, 
unlobed, symmetrical, between ovary and testes, somewhat separated 
laterally. Seminal receptacle lacking, sperm cells in uterus; uterus in 
spiral coils, entirely preovarian, coils occurring, even in young specimens, 
posterior as well as anterior to ventral sucker, spirals rather narrow, chiefly 
intercecal. Eggs 44 to 52 by 16 to 20 1,1, each egg with long filament at an 
opercular pole. This filament may be 20 times or more the length of t he egg. 
Excretory vesicle forking posterior to ovary, branches uniting dorsal to 
pharynx. 

M easuremenl6 

Length Width Oral Ventral Forcbody Egga sucker sucker 

mm. mm. mm. mm. mm. µ 
3.135 0.874 0.398 0 .080 1.615 52 by 20 
2.28 .78 .332 .498 1.12 44-50 16·20 
2.03 .722 .323 .456 1.12 50-52 18-19 
2.07 .788 .332 .408 0.874 ... . ····· 

GENERIC DIAGNOSIS 

Cylindrical Derogenetinie, with smooth elongate body tapering toward 
each end. Ventral sucker post.equatorial. Genital pore median, opposite 
pharynx. Very short genital atrium, no cirrus sac; short prostate gland; 
short sac-shaped seminal vesicle far anterior to ventral sucker. Testes 
postovarian in posterior end of body. Vitellaria compact between ovary and 
testes; seminal receptacle lacking; uterus entirely preovarian; eggs medium­
sized, with long unipolar filaments. 

Type species-Hemiperina nicolli. 
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COMPARISONS 

This trematode is a close relative of Hemipera. Other relatives which, 
however, lack filamented eggs are Gonocerca and Liocerca. Filamented 
eggs are developed in a number of Hemiurid genera (Halipegus, Vitello­
trema, Hemipera, Genarchopsis), but in all of these except Hemipera the 
testes arc anterior to the ovary. The present species is not included in the 
genus Hemipera because of the evident lack of a cirrus sac (fig. 98) , 
absence of seminal receptacle, better developed prostate gland and much 
smaller eggs. The genus Hemipera contains two species, H. ovocaudata and 
H. sharpei, both from British waters. In H. ovocmtdata the prostate gland 
and ejaculatory duct are enclosed in a "cirrus sac." In H. sharpei, the cirrus 
sac is described as "short and muscular," but a prostate gland is not de­
scribed or figured. In H. ovocaudata, the uterus is short and not in spirals. 
In H. sharpei, the coils of the uterus are entirely anterior to the ventral 
sucker. In both species, the eggs are 100 µ in length. Nicoll gives the length 
of the filament for H. ovocaudata as 200 µ while the filament of the egg of 
H. sharpei is figured as about 11 times the length of the egg. In the present 
species the egg filament is much longer. One filament was measured for 
1.176 mm. and its complete length was somewhat beyond this figure. Thus, 
the filament is at least 20 times the length of the egg. 

Hemiperina nicolli seema to be alricU:v limited to rn \er considcrnblc 
depths, being collected often from 300 fathoms, once from 249 fathoms, 
but never in shallower water. It is of interest to note that its nearest 
relatives occur in distant and more northern waters rather than in nearby 
shallow waters. 

The name Hemiperina is given to suggest the genus Hemipera. Tbe 
species is named in honor of Dr. Wm. Nicoll, English parasitologist. 

Family AZYGIIDJE 
Otodiotomnm (?) •P• 

(Fig. 99) 

H ost- Cmlorhynchus carmiMtus (Goode). 
Position,-Stomach, intestine, possibly ccelom. 
Frequency- Present in 2 of 35 examined. 
Depth--300 to 390 fathoms. 

These forms are all (5 specimens) immature and their positive identifica­
tion is not possible. The body form, suckers, digestive system, excretory 
system and the rudiments of the cirrus sac and gonads all suggest Otodisto­
mum. If the trematodes belong in this genus, the final host is doubtless some 
selachian and the parasites would not advance beyond a juvenile stage in 
Cmlorhynchus. 

Family HETEROPHYIDJE 

Mueller and vanCleave (1932) have recently shown that the Hetero­
pbyidro occur in fish as well as in birds and mammals, and refer several 
species of fresh-water fish trematodes hitherto of uncertain classification to 
this family. The genus Siphodera Linton, 1910, for which Linton named 
the family Siphoderidro, has been a trematode of perplexing relationships 
for some time. A related genus from deeper waters is described below. 
The scaled cuticula, the absence of cirrus S!IC and cirrus, the large seminal 
receptacle and finally the muscular development in connection with the 
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genital pore and ventral sucker, all suggest the family lieterophyidro. Since 
the genera do not agree with any described subfamily, a new subfamily is 
suggested with the following characteristics. 

Siphoderime n. subfamily 
Body medium-sized to large and thick; spiny or scaly cuticula; anterior 

portion of body not dilated; oral sucker large, subterminal; ventral sucker 
small, deeply embedded in the body wall, encircled by a muscular region of 
the body forming a pseudosucker; forebody with gland cells; genital pore 
immediately anterior to ventral sucker, within the pseudosucker; digestive 
system with pharynx; ceca extending to posterior end of body; excretory 
vesicle Y -shaped; two testes, lateral and lobed or numerous testes in two 
lateral rows; seminal vesicle broadly tubular; cirrus and cirrus sac lacking; 
ovary multi lobed, median, ventral; uterus with descending and ascending 
coils; short genital atrium, seminal receptacle large; Laurer's canal present. 
Intestinal parasites of marine fishes. 

Type gent1S-Siphodera Linton, 1910. 
This subfamily differs from other Heterophyidte in the large body size, the 

modification of the gonotyl to form a pseudosucker enclosing the ventral 
sucker, the shape or number of testes and the development of forebody 
gland cells. Its further relationships will be discussed below. 

Sipboderina brotul,e n.gen., n.1p. 

(Figs. 65-66) 

Hosts Frequency 

O,·otula barbalo (Bloch & Schneider) . .. . . .. .. .. . I ho,t 
Lopltiui pi1catoriu1 Linn . ... ..... ........... ... 

Position-Intestine. 

SPECIFIC DIAONOSIS 

I 
Depth 

70-140 fatll. 
55 

Rather thick-bodied distomes, 2.66 to 2.85 by 1.558 to 1.805 mm., broad­
est near anterior end, posterior end truncated. Cuticuln. armed, at least as 
far back as midbody, with fine scales bearing pointed spines in anterior 
region of body but becoming smooth posteriorly. Oral sucker large, 
terminal, mouth subterminal, ventral; ventral sucker much smaller than 
oral sucker, ¼ from anterior end, embedded within encircling fold of the 
body wall. This body fold provided with radial muscles and forming what 
might be called a pseudosucker,1 without definite outer rim and without 
definite bands of radial muscles. Genital pore in anterior part of pseudo­
sucker, slightly anterior and ventral to anterior edge of ventral sucker. A 
lip-like, muscular lobe, broadly conical in shape extends backward into the 
cavity of the pseudosucker from its anterior wall (fig. 66). In one indi­
vidual there seemed to be another muscular lobe extending anteriorly, giving 

1 The posterior rim of this pseudoaucker ie clear-<!ut, but. anteriorly, in at Jeaet one 
epecimen, the border apreado out and merges with the body surface. In ouch on instnnce, 
lhe depre8"ion ie deeper p0oteriorly nnd more ehallow anteriorly. In another opecimen. 
the anterior border io fairly de6nite. The entire structure io probably mobile and 
variable. The radiating mu•cle libero give the p•eudoeucker a aucker-like appearance 
along the iuuor margin, but they are not definitely limited at the outer margin where 
they eeem to merge with body muS<Oulature. There are no definite bands of radiating 
mueclea •• in 8iphodera and the rim of t,he peeudoau11ker is 1eu circular and le•• definite. 
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the appearance of two lips or lobes. Prepharynx lacking; pharynx broader 
than long; esophagus lacking; ceca slanting posteriorly toward the sides of 
the body, then extending backward to extreme posterior end where they 
come very close to the body surface. Testes large, diagonal, rather far apart 
laterally, each near the body edge, separated by the uterus, dorsal to t he 
ceca, partly extrncecal, lobed on U1eir median surfaces where two or three 
bud-like processes occur, right testis slightly more anterior, left testis 
slightly posterior to midbody. Character of terminal genital ducts es­
sentially as in Siphodera. Seminal vesicle a swollen tube, extending from 
a short distance posterior to ventral sucker around the right border of the 
sucker, anteriorly to the intestinal bifurcation where it bends sharply back 
and becomes the pars prostatica. Pars prostatica tubular, not as broad as 
in Siphodera. No prostate gland cells evident outside the transparent cells 
of the pars prostatica. Cirrus and cirrus sac lacking. Genital atrium or 
sinus very short. Ovary large, multilobed, median, approximately in mid­
body. Seminal receptacle large, spherical, dorsal to ovary. Laurer 's canal 
present. Vitelline follicles usually tapered at one end, in two lat ~ral groups 
extending almost to median line, dorsal to ceca, from about ·••w level of 

Measurements 

Length W ;dU, Oral Ventral Forebody Pharynx Eggs 
sucker sucker 

--
mm. mm. mm. nun. mm. ,, µ 
2.85 1.558 0.503 0.114 0.74 80 by 200 20-22 by 8 
2.06 1.805 .58 .170 .7 140 200 22 8 

posterior edge of pharynx to anterior border of the anterior testis. Uterus 
coiJing irregularly backward on the right side to a level some distance from 
the posterior end, then irregularly forward in the left half of the body. 
Anterior t-0 the ovary the uterns proceeds to the right side then returns to 
the median line immediately posterior to ventral sucker. Uterus chiefly 
ventral to a ll other organs. Eggs at fast colorless, become yellow I then 
brown as they matw·e, size 20 to 22 by 8 µ. Excretory vesicle Y-sbaped, 
the large median stem branching dorsal to the posterior part of the ovary, 
the two large branches extending forward to near the anterior end of the 
body where each ends blindly. The lateral excretory branches are ventral 
to the ceca and to the vitellaria. 

COMPARISONS AND DISCUSSlON 

This species is the first clear relative of Siphodera to be described. It is 
like Siphodera in body form, body spines, small ventral sucker, pseudo­
sucker, multilobed ovary, dorsal posit ion and character of the vitellaria, 
large seminal receptacle, and still more significantly in the course of the 
uterus, shape of eggs, absence of cirrus sac and prostate gland, and in the 
conspicuous glands of the forebody. The excretory system, also, is the 
same in both. It differs from Siphodera in possessing 2 testes rather than 9, 
in the less definite nature of the pseudosucker, which is not provided with 
radial bands of muscles, in the more anterior extent of the seminal vesicle, 
shape of the pars prostatica, lack of prepharynx and esophagus, more 
anterior extent of vitellaria and slightly narrower eggs. 

The relationships of Siphodera have been problematical and the genus 
has been listed as one of uncertain taxonomic position. Linton's family 
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Siphoderidre has been criticised by several writers and considered invalid. 
The genera Stegopa, Metadena, Prodistomuni and Genolopa which Linton 
(1910, 74-79) seemed to include in the Siphoderidro are not all related to 
Siphodera. 

The fai!'ly large-sized, thick bodies of Siphodera and Siphoderina suggest 
the family Fellodistomidro. The lobed ovary, course of the uterus, shape of 
the excretory vesicle nnd gland cells of the forebody indicate fellodistomid 
relationships. The two genera are excluded from the Fellodistomidro, how­
ever, by their lack of cirrus sac and prostate gland (both of which are 
strongly developed in the Fellodistomidre), presence of body spines and the 
presence of a large seminal receptacle. As has been indicated above, the 
only other group at all similar is the family Heterophyidro. With this 
family, the two genera agree in absence of cirrus sac, in spiny cuticula, 
large semina l receptacle, the course of the uterus and in a muscular develop­
ment associated with the genital pore. It is proposed here that this sucker­
like formation, sometimes containing a lobe-like expansion near the genital 
pore, represents a modification of that typical heterophyid structme, the 
gonotyl. The large size, thick bodies and expansion of the muscular, 
genital sucker to involve the entire ventral sucker are characters entirely 
different from those found in any subfamily of the Heterophyidre, and the 
subfamily Siphoderinro is proposed above. The resemblances to the Fello­
distomidre, especially in considcrntion of the musculnr, copulatory lobes 
there developed, suggest a relationship between the Fellosdistomidro and the 
Heterophyidro. 

A very brief diagnosis of the genera Siphodera and Siphoderina follows. 
Siphodera-Siphoderinro with short prepharynx, short esophagus; pseudo­

sucker a well-defined ring with definite radial bands of muscles; testes 
nine; seminal vesicle not extending anterior to ventral sucker; vitellaria 
not extending anterior to ventral sucker. 

Type species-Siphodera vinaledwardsi (Linton). 
Siphoderina---Siphoderinre with prepharynx and esophagus lacking; 

pseudosucker not clearly defined, no definite, radial bands of muscles; testes 
two; both seminal vesicle nnd vitellarin extending anterior to ventral sucker. 

Type species-Siphoderina brotulre. 
The two specimens from Lophius agree with the above description of 

S. brot1dre except that the ventral sucker is somewhat smaller (the sucker 
measurements being 260:100 µ and 300:112 µ) and in that a few rows of 
spines at the border of the oral sucker were slightly larger than the other 
body spines, suggesting a tendency toward special oral spines such as occur 
in some other heterophyids. 

A second, unclescribed species of Siphoderina has been collected from 
Lutiamt.S analis at Tortugas. 

UNCLASSIFIED 
Distomum fenestrntum Linton 

Position-Usually digestive system, often gills, sometimes blood and 
tissues. 

This trematode is a juvenile or immature form. In addition to the above 
11 hosts from deep-water, it has been collected from 11 different shallow­
water fish. It will be considered more completely in the report on parasites 
of these fish. Its unusual distribution bas already been noted (Manter 
1931b, 1932). The trematode evidently might be found in almost any fish of 
almost any depth in almost any organ. F ound usunlly in very small 
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numbers, it may occur in some selachians (Ginglymostoma cirratwm, 
Pteroplatea maclura) in very large numbers. It seems to be less common 
below 100 fathoms. It does not seem to be found consistently in any single 
host species. The suggestions ha vc been made that the adult of this trema­
tode is either a blood fluke or a member of the Didymozoonidre (Manter 
1931b, 1932). The final host must be a wide rover such as mackerels or 
turtles and occurs both near tho reef and in t.he open sea, or there may be 
several different final hosts covering these regions. Cercaria L of Miller 1925 
(Carnegie Inst. Wash. Year Book No. 24, p. 238) from Crepidula ac1tleata 
resembles Du;t. fenestratu.m very strongly. 

Deep-water hosts 

A11te1rnarfot radios11s Garman . ........... . _ ... . . 
CcntroJ)ristis ocyur·fl8 (Jot·dan & Evermann) . . . . . 

Frequency 
Depth 

-I 
in hosts 

I of 3 60 fath. 
l 6 40 

Oyc/opsetta fimbrio.la (Goode & Dean) .... . ... . . I 8 50 
Ilvvoclvdo11-ia bella Goode & Dean .. ... . . ... .. . . . 
LopJ1ius piscatorfos Linn . . . ..... .. ... ... . . ... . . 

I 17 140-197 
I I 55 

ill erlucciu.s sp . . . .. .. ...... . . . .. . ..... . . . .... . . . 23 168 
Paralichthvs oblong11., (:i\fitchil l) . . .. . . . . . . .. ... • 
Ponth1aa lougispimu Goo<le & Beau .... .... ..... . 

7 50 
23 90 

Pro11otooram11w1 sp .. . . . ........ ..... . . . . . . ... . . 14 135-156 
Ptcroplatca 11taclura (le Sueur) ..•.. .. ..... .. . .• I 60 
8y11oclo11l'ld . . . . .. . .. . . . . . . .. • .... . . .. . • 7 90 

BATHYMETRIC DISTRJBUTION OF DEEP-WATER TREMATODES 
In the preceding pages there has been included with each t rematode 

description a record of the depths from which the trematode was collected. 
Since an approximately equal number of examinations w'as made from 
depths clown to 200 fathoms and enough examinations made from 200 
to 300 fathoms to furnish representative samples, the depth records furnish 
considerable data on bathymetric limits of distribution. The 721 fish 
examined are not only fail'!y equally distributed over different depths 
(except that there are fewer examples below 200 fathoms) but deliberately 
extended to include as many different hosts as possible. The data, 
therefore, represent a broad survey of the region. The shallow-water 
fish have been even more thoroughly surveyed, approximately 1500 fish of 
this region being examined and most species of fish known from that region 
included. Therefore, while there may be much uncertainty as to the lower 
limit of distribution, the absence of a trematode species from shallow water 
can be fairly well demonstrated. Linton, Pratt and others also have con­
tributed to knowledge of shallow-water trematodes of Tortugas. 

The depths from which 22 species of t rematodes were collected are 
graphically shown in tables 2 to 8. T hese 22 species are those collected at 
least 3 times from deep-water fish. The tables or charts are most impres­
sive in cases where the trematode has been collected numerous times from 
certain depths and not at all from other, equally well-sampled, depths. 
Some of the cases are only suggestive, others show certain distribution 
limits very clearly. 
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In these charts or tables, the name of the trematode occurs at the top 
of a column, beneath it is indicated the number of different kinds of fish from 
which it was collected, while the column proper is marked by hori:r,ontal 
lines indicating depths of 50, 100, 150, 200, 250 and 300 fathoms. In this 
column each collection of the parasite is indicated by an asterisk (• ). 
The vertical position of the asterisk indicates the depth of the collection. 
The horizontal arrangement of the asterisks is more or less at random and 
has no special significance. The number of collections, although small in 
many cases, is of added significance because no special attempt was made 
to increase it in any instance. For example, Hemiperina 11ic0Ui is common 
in an anacanthid from about 300 fathoms and many more could have been 
collected, thus increasing the number of asterisks in that position. The 
chief purpose of the study, however, was to diversify both hosts and depths 
as much as possible. The charts represent, then, the broadest possible 
survey of the species involved. 

A single haul often varies a number of fathoms between start and finish. 
When a fish host was collected between two depths, the asterisk is placed 
approximately mirlway between these levels. The asteriskll, the.rdore, are 
to be interpreted as representing approximate depths. The fish are, of 
course, in every case essentially bottom dwelling. 

T he most interesting cases for the present are those trematodes of re­
stricted distribution but with a variety of hosts, indicating a certain amount 
of non-specificity on the part of the parasite. Trematodes with only one 
host (such as those shown in table 2) may be limited by a host specificity 
rather than any depth factor. These cases need to be studied in more detail 
in connection with the depth distribution of the particular host involved. 
M egenteron crasmm, for example, is a species restricted to deeper waters 
than most others, all of my collections of it being near 250 fathoms. But 
it is found only in an anacanthid host. LomaphonLS monolenei, never 
occurring, apparently, in shallow water, can be easily found in depths of 
about 100 fathoms or 150 fathoms, but it has not been found at 200 fathoms 
or below. But this species also is limited to a single host species. 

Stephanostomum lincatum (table 3) is able lo live in 3 kinds of fish, yet 
has an upper limit of distribution of about 60 fathoms and was not collected 
below 140 to 197 fathoms. 

l/elicometra fasciata (lable 3) shows the peculiar condition of being rela­
tively common in 3 different species of fish at about 50 fathoms, but never 
collected from depths either much above or below that region. Other 
species of the same genus occur in reef fish. H. fasciata is a common 
European species. 

Lepulapedon eloTl{latmn (table 3) is not common, but has been collected 
at different depths from approximately 160 to 350 fathoms. 

The most interesting species in this connection is Cy,nbephallus vulgaris. 
It is the most common t rematode collected from deep-water fish and occurs 
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in 15 different host species. It is so common in some hosts (for example, 
Pontinus and Peristedion) that it can be collected readily at any time. Yet 
it has not been recognized from hundreds of examinations of shallow-water 
fish. Related species have been found in shallow-water hosts, but C. 
vulgaris has not been collected from less thnn 40 fathoms. A glance at 
table 4 shows that this trematode is most prevalent in depths from 75 to 
175 fathoms, but does occur at lower depths. Its upper limit of distribution 
is fairly definite, its lower limit indefinite. 

Derogenes varicus (table 5) is interesting as the most widely distributed 
and most non-specific fish trematode known. It has been reported from 
many northern fish but has never been found in shallow-water fish at 
Tortugas, nor has it been reported from Beaufort, North Carolina. H was 
collected once, in the present work, at only 125 fathoms, but 6 times from 
below 200 fathoms. It exhibits its cosmopolitan nature by occurring in 5 
different fish at these depths. 

Sterrhunui ftoridemis (table 6) has already been discussed as the most 
nearly ubiquitous trematode so far 11s the Tortugas region is concerned. It 
has been collected 137 different times. Its distribution chart shows it is pre­
dominantly a shallow-water species although it has extended its range fairly 
well into deep water. In interpreting table 6, it should be remembered that 
approximately 3 times more examinations were made from shallow water 
than from deep water. S. fioridensis was identified once as occurring at 250 
fathoms aod is uot uncommon at 100 fathoms. It is the only sexually 
mature form found to occur generally in both shallow-water and deep-water 
regions. 

Sterrhunui robustus collections ( table 8) from 6 different hosts cluster 
around the 200-fathom line, although the parasite may be found much 
deeper (300 fathoms). Its upper limit seems to be fairly definite at about 
150 fathoms, its lower limit less definite and unknown. 

Dinosoma rubrum (table 8) is readily secured from about 100 fathoms, 
but not elsewhere. 

Gonocerca crassa (table 8) has one of the most extensive ranges. 
Although capable of parasitizing 14 kinds of fishes, it does oot seem able 
to extend its range to surface host-s. My collections of this parasite are 
rather uniformly distributed between 40 and 300 fathoms. Why should 
the species not occur among some of the scores of fish species of shallow 
water? 

The distribution of Gonocerca phycidis (table 8) is of particular interest 
in comparison with that of Derogenes varicus (table 5). The vertical posi­
tions of collections are markedly similar, the variety of hosts approximately 
the same, and both species have been collected by the author from marine 
fishes of Maine (Manter, 1925). 

Distomum fenestratum is always immature and the final host is not 
known. Its remarkable distribution has been noted (p. 327). It is the only 
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other trematode in addition to Sterrhurus jloridensis found both in surface 
waters and at considerable depth. Although its distribution seems to 
end at about 175 fathoms, it occurs so rarely in some hosts and often in 
such small numbers that it might be expected at lower depths. The un­
known source of the eggs, however, may be entirely from the surface. 

It is recognized that the collection records presented here offer some­
what frngmentary evidence of bathymetric distribution. They are, I believe, 
the first to be assembled in this form. I t is hoped that the suggestions they 
present will eventually lead to further understanding of ecological relation­
ships between host, parasite nnd environment. I t should be emphasized, 
as deserving further consideration, that a gradient of changing environment 
is reflected not only in the free-living animal population but nlso in their 
parasites. 

A comparison of deep-water trematodes with trematodes of other regions 
of the earth will be considered in the following section. 
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Trema- R TJ I PIDOCOTY I .F. l\[ F.OENTERON T,<>IJ APH08 VS LOllAPHORUS 
lode l,QNOI.F.Yl CRASSUM WAROl MONOU:NE 

~umber of 
diffeI"ent I I I I 
ho~t spec i ~s 

Depth in 
fathoms 

50 

. 
100 . . 

150 . . . . . . 

200 

250 
. . . . . . . . . 

300 

-
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T,ou; 3 

Trc.m;,. STEPJI.-\NOSTOM UM ll&1,1co,1ETRA LEPIDAPt;OO~ LEPIOAPY,DON 
todc 1,INEATUM t-'ASCIATA RACH ION El,ONOATUM 

Number oi 
different 
host epccics 3 3 I 4 

Depth in 
fathoms 

50 .. . . . . . . 
. . 

100 
. 

. 
. . 

150 . . . . 

200 . 

2(50 . 

300 . . . . . 

. 
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Trema• Cnt BtPIJALLUS \ 'ULOARIS 
todc 

Numbe r or 
different 15 
host species 

Depth in 
£atbomo 

~o . . . . . . . . . . 
. . . 

JOO 
. . . . . . . . . . . . . . . 

. . . . . . . 
150 . . . . . . 

. . . . 
200 . . . 

250 . . . 

800 . . . . 
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TABLE 5 

Trema• ?llYZOXEN'OS PARASTERRTIURUS APONURUS 0EROOEN£S 
todc VlTELl.OSU6 ANURUS INTERMEDlUS \'ARICU8 

Number 0£ 
different 2 
boat species 

I 3 5 

.. 
Depth in 
fathoms 

50 . . 
. . . 

100 

. 

150 

200 

. . 
. 

250 . . . 

300 . . 
. 
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T ABLE 6 

1'rcma.· STERRDI/RI/S FLORIDENSJS 
todc 

Number of 
different b2 
host species 

. . . . . . . . . . . . . . . . . . -
Depth in 

. . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . 
fathoms . . . . . . . . . . . . . . . . . . . . . . . . . . . 

: . . . . . . . . . . 
. 

50 . . . . . . . . 
100 . . . . . . . . 

. 
150 

200 

250 . 

300 
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TABI.E 7 

--- ~ 
[ 
-- - -

'1'1·rnrn- Hn:1rn11uRt1!i ST•~1tRHURU8 f..n~nrtll Ultl"R r>i,·oso"" 
to<lc L.\£V(S llOllUSlTS I'IWl<'UNOUfi RIJURU.\t 

---
Number of 
different 4 G 2 2 
ho.14t F1pccics 

I 
Ucpth in 
fnthom• 

.J 

5(1 - . 
. . . 

100 . . . . 

150 . . 
. . . 

. . . 
200 . . . . . . . 

. . 
250 

300 . 
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- - -- -- -- -- --

I 
Trcma• Co,-ocERc., Co:<oc1rnCA llElJJrEHl~A P1sroi1olt 

lode f'IIYCffllS CRASS.\ N"ICOLU FEXESTR,\TUlf 

Nuntbcr or 
different 3 14 3 22 
hosi specie• 

Dcj)th in . . . . . . . 
fathom• * . . . 

50 . . . . . . . . 
. . . 

100 . . . 
. 

150 --. . . . . . . 
200 . 

. . 
250 . . 

* 

* . . * 
300 . . . . 
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LIST OF HOSTS WITH TREMATODE PARASITES OF EACH 

In the following list, trematodes without the name of the author are 
described in this paper. 

Aleposonw.s sp. 
Steringotrema s7J. 
Sterrhurus profundus 

Di71lncantho71oma brachysoma 
H emi71erina nicolli 
j\lf egenteron crassmn 
Immnlure clistome 

Ancyclopselta dilecta (Goode & 
Bean) 

Cymbephallus vulgai·is 
Gonocerca crassa 
Stei·rhurus floridensis 

AnlennarittS radiosus Garman 
Distomum fenest.rntmn Linton 
Sterrhtirus floridensis 

Argent-ina striata Goode & Benn 
Parasterrhm-us anurus 
Steringophorus profundus 

Bcithypterois quadrifilis Gunther 
No l.rematocles 

Bellator militaris (Goode & Bean) 
Cyrnbepha.llus vulgaris 
H elicometrn fascia ta (Ruel.) 
Metaccrcarire, probably of 

Lepidapedon nicolli 
Bembrops gobioides (Goode) 

Cymbephallus vulgaris 
Sten· hums ftoridensis 

Benthodesmus atlanticus Goode & 
Bean 

Cymbephallus vulgaris 
Brotula barbata (Bloch & Schneider) 

Cymbephallus vulgaris 
Gonocerca crassa 
Lissoloma brotulce 
Siphoderina brotulm 
Sterrhurus Jloridensis 

Callicmy11ms agassizii Goode & Bean 
Derogenes crassus 

Centropristis ocyunis (Jordon & 
Evermann) 

Distommn fenestratum Linton 
Sterr/mi-us floridensis 

Chmuwx nuttingi Garman 
Apommis intermedius 
H emiperinci nicolli 
Sterr httrus floridensis 
Sterrhui-us robttstus 

ChloropthahntlS chalybreus (Goode) 
( ?) Rhipidocotyle longleyi 

C hloropt halnms trul1'1enlt~s Goode & 
Bean 

Sterrlmrus robmttts 
Chromis enchrywrns Jordan & 

Gilbert 
No trematodes 

Citharichthys com1itus (Gunther) 
Doliclwmternm s71. 

C'mlorhy11chus carminatus 
(Goode) 

Lepidavedo11 elo11gatum 
(Lebom) 

Le7>idapedon rachion (Cobbold) 
Cyclopselta. fimbriat<t (Goode & 

Bean) 
Distoimmi f enestrn/:um Linton 
Stcrrhurus ftoridensis 

Decodon puellm-is (Poey) 
Deretre-ma fusilltis Linton 
Myzoxenu.s vitellosus 

Dibranchtis atlanticus Peters 
Dei-ogenes vai·icus (Mil ller) 
H emiverin<1 nicolli 

Di71lccfntm biviltat11m (Cuv. & 
Val.) 

No trematodes 
Engyophrys sentus 

Metncercarire, probably of 
Lepidapedon nicolli 

E71igonus occidentalis Goode & Bean 
Lepidapedon elongatum 

(Lebour) 
E71inephcltlS nivealtis (Cuv. & Val.) 

Lepidapedon nicolli 
Monogenea 
Prosorhynclms oznkii 
Stephanostommn micro-

steplwrmm 
Gymnachirns fasciattts Giinther 

No trematodes 
H alietttichth.ys aculeatus (!viitchill) 

SterrhunlS /101-idensis 
H elicolemts dactylopterns ( de la 

Roche) 
Cymbephallus vttlgaris 
Derogenes varicus (iVIuller) 
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Helicolenus dactyloplerus (ConL.) 
Opecrelina helicoleni 
Sten·hurus lwvis (Linton) 
Monogcnca 
Monogcnca 

l lollardia hollardi Poey 
Immature distome 

l-lypoclydonia bclla Goode & Bean 
Distommn fenestratum Linton 
Rhipidocolyle longleyi 

KalhPl.osloma 11lbig1tlla Bean 
Rhipidocolyle kathetostomae 

K athelostoma sp. 
No trematodes 

Lamwnema barbat11lwn Goode & 
Benn 

Cymbephall1,s vulgaris 
Eurycreadium vitellosu:m 
Depidapedon elongcumn 

(Lebour) 
Stephanostommn linentum 

Lophius 7>iscatarius Linn. ( ?) 
Distomum fenestrntum L inton 
Gonocerca crassa 
81'.phode:rina. brotulre 
Sterrhurus floridensis 
Metaccrcarire, unidentified 

Lutiamts vivanus (Cuv. & Vnl.) 
St1mhun1s Jl01·idensis 

7vincrouridro 
Cymbephallus fimbriatus 

Linton 
111 erlttccius sp. 

Derogenes varicus (Mi.iller) 
Distomum feneslralum Linton 
Gonocerca crassa 
Gonocerca phycidis Manter 
Sterrlmrus robuslus 

Jl!J onolene antillarum Nor man 
Lomaphoms monolenei 

Neoscopelus macrolepidotus Johnson 
Unidentified specimen (lost), 

probably Cymbephallus vul­
garis 

Paralichth-ys oblongus (Mitchill) 
Distomwn f enestratmn. Linton 
Gonocerca crnssa 
Sterrhtt111s robustus 
Immature distomes 

Paralichthys sp. 
Gonocerca crassa 
Sterrhurus fl01·idensis 

Peristcdion imberbe Pocy 
Cymbephall11-s vulgaris 
llemiUl'US sp. 
Stei·rhurus jloridensis 

Peristeclion longispathwn (Goode & 
Bean) 

Sterr hums l<evis (Linton) 
Pei·istedion miniatum Goode 

Sten·hurus lawis (Linton) 
Cymbe71lwll11s vidgaris 
Lomaphoms gracilis 

Perisledion platycephalum (Goode 
& Bean) 

Brachyenteron peristedioni 
Cymbephallus vulgaris 
Sterr lmrns lreuis (Lin ton) 

Perist:edion sp. 
No trematodes 

Poecilopsetia beanii (Goode) 
No trematodes 

Polymfa:ia lo-wei Gi.inther 
Sterrhimts jloridensis 

l'ontimis beanoritm Evermann & 
Marsh (?) 

Sten·hurus Jl01·idensis 
Pontinus longispinus Goode & Bean 

Cymbephalliis vulgaris 
Distonmm fenest·ratum 
Sterrlmrus jlol'idensi.~ 
Monogcnea 

Pl'ionodes phrebe (Poey) 
Metacercarim, probably of 

Lepidapedon nicolli 
Prionodes sp., undescribed 

St,m·lmrus floridensis 
Metacercarire, like above 

Prionodes sp., uodescribed 
H elicometra fasciata (Rud.) 

Prionotus alatus Goode & Benn 
Cymbephallus vulgaris 
H elicometra fascia/a (Rud.) 

Prionotits stearnsi Jordan & Swain 
Cymbephallus v1tlgaris 

Pristivomoides macropht ha/11 mu~ 
(MUiier & Trosch.) 

No trematodes 
Pronotogrammus sp. 

Cymbeplwllus vulgaris 
Distommn fenestratum Linton 
Sterrhtt1'1.1s profundus 

Pteroplatea 1naclura (leSueur) 
Distomum fenestralttm Linton 
Monogenea 
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Raict oi-nata Cannan 
No trematodes 

Saurida sp. 
Dinosoma rubrum 
Gonocerca crassa 
Letithochfritim sp. 

Scorpama agassizii Goode & Benn 
llelicomctrina nimia Linton 
Sterrhurus Jloridcnsis 

&orpama crisltdata Goode & Benn 
Cymbcphallus vulgaris 
Derogcnes varicus (Muller) 
Opecrelina scorpaenae 

Setarches pannatus Goode 
Derogenes varicus 
Gonocerca crassa 

Syacimn papillosum (Linn.) 
Sterrlmrtts jloridcnsis 

Symphurus sp. 
Synodontid 

Dinosoma rubmm 
Distommn fenestratum Linton 

Synodus itttenncdius (Agassiz) 
Gonocerra crassa 

Synodus sp. 
Dinosoma i-ubrnm 
Sterrlittn1s floridensis 

'l'richopsetta vcntralis (Goode & 
Denn) 

Sterrhm·us /loridensis 
Upe11e11s parvus Pocy 

Deretrcma fusillus Linton 

Motncercaria, probably of 
Lepidapedon nicolli 

Urophyci.s chesteri (Goode & Bean) 
Lepidapedon elongatmn 

(Lebour) 
Podocotylc pearsei 

Urophycis cirratus (Goode & Bean) 
(I onocerca crassa 
Stephanostomum lineatum 
Sterrhurus floridensis 

Urophycis regius (Walbaum) 
Dcrogenes varicus (Muller) 
Dinosoma rubrum 
Gonocerca crassa 
0 onocerca phyciclis 
Lo1naphorus wardi 
Stephanostomum lineatum 
SI errhttrtts rob1tStus 

Yarrella blackfordi Goode & Dean 
No trematodes 

Uniclenlified (lizard fish) 
Bentholrcma vle1wm 

Unidentified (smllll lizard fish) 
Stcringophoms s11. 

Unidentified (sole) 
Aponurus intermedius 

Unidentified (blind fish) 
CymbephallttS v1tlgaris 

Unidentified (eel) 
Aponurus i11termcdius 
Ste11·11gophorns magnus 

DISCUSSION 
Forty-nine species of trematodes have been described above. The dis­

tribution of most of these is seen to be limited to deep water. Only a very 
few species (SlerrhurttS floridensis and Distomum f encstratmn, an immature 
form) occur in reef fish and also from 100 fathoms 01· below. Deretrema 
fusillus, Myzoxenwi vitellosus and Hclicometrina nimia of shallow-water 
hosts occur nt depths of 50 or 60 fathoms but not below. This distinct­
ness of the trematode population of deep waters perhaps is to be expected 
since different species of fish, snails, crustacea, and other animals are found 
thero. On the other hand, n few highly cosmopolitan trematodes have 
definite upper limits to their distribution. 

An interesting aspect of this study is the similarity of the deep-water 
trcmntodes with other forms described from northern and far distant waters. 
This similarity has been suggested from time to time in the preceding pages 
and may be reviewed here. 
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Seven species of trematodes, from deep w11te1· only at Tortugas, are ident.i­
cal with forms well known from northern regions. These seven are: Dero­
uenes varicus, Lepidapedon rachion, L. elonuatum, I-Ielicometra fasciata, 
Cymbephallus fi mbriatus, Gonocercci phycidis and Sterrhu~ lrevis. 
Although more thoroughly studied than the deep- water species, those from 
shallow waler at Tortugas show practically no similarity to northern 
forms. In composition the deep-water trematode fauna is more like the 
surface fauna of Maine, Great Britain or Norway than like the shallow­
water fauna at Tortugas, only a few miles away. 

Ftll'thermore, many deep-water species of trematodes collected find their 
nearest relatives in distant (surface) waters rather than in nearby surface 
waters. Thus, Steringophorus mag1111.s1 S . prof1irulu.s1 Dolichceterum sp., 
Stephanostomum lineatum, Podocotyle 71eai·sei, EltriJcreaclimn vitellosum, 
Gonocerca crnssa, Hemipei·ina nicoUi, Otodi.stomwn sp., as well as two 
immature fellodistomids, are to be compared with forms from far distant 
waters rather than with species from Tortugas. 

This tendency to resemble surface trematodes of cold-water regions sug­
gests that temperature is an important factor in the distribution of marine 
fish trematodes. Derogenes varicus in particular would seem to be excluded 
from all shallow-water Tort ugns fish, directly or indirectly, because of 
temperature. It might even be found eventually that some species of 
trematodes have a continuous distribution from Arctic to Antarctic through 
deep-water hosts although their shallow-water hosts might appear only in 
distant regions. Trematodes of the Antarctic are practically unknown and 
their comparison with deep-water forms of the tropics would be most 
interesting. 

SUMMARY 

1. A description is given of 49 species of trematodes collected from ap­
proximately 90 species of fish from depths of 40 to 582 fathoms. 721 
individual fish were examined. 

2. Approximately 80 per cent of the host species were infected with trema­
todes, a percentage comparable with the degree of infection found in 
fish of shallow water. About 30 per cent of the individuals examined 
were infected with trema.lodcs. There was no indication t hat trema­
todes became more scarce as depth increased. 

3. One new subfamily (of the family Helerophyidro), 11 new genera and 
33 new species are described. 

4. Families are represented by the following number of species: Hemimidre, 
15; Allocrcadiidre, 13; Fellodistomidre, 11; Bucephalidre, 4; Acantho­
colpidro, 2; Zoogonidro, 1; Azygiidro, 1; Heterophyidro, 1; unclassi fiecl, l. 

5. These trematodes are markedly distinct from nem·by, shallow water, 
only 2 species collected from below 100 fathoms occurring also in 
shallow-water hosts. These 2 species are Distomum fenestrat1im and 
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Sterrhurus flaridensis. At about 50 fathoms, Deretrema fusiJ.lus 
Myzoxenus vitellostts and Ilelicomctri11a nimia, also found in shallow­
wnte1· fish, occurred. 

6. Seven species of trematodes known from fish hosts of northern waters 
were found in deep-water hosts at Tortugas. The deep-water trema­
tode fauna, therefore, is more similnr to that of distant, cooler water 
than it is to the trematode fauna of wnrm, surface waters of Tortugas. 
Also, more species of northern trematodes are to be found in deep water 
than in shallow water at Tortugas. 

7. The depths from which collections were made arc indicated in chart form 
to demonstrate the definite bnlhymetric distribution of some species of 
t.rcmatodes. This study emphasizes the fact that a grndient of chang­
ing environment (such as depU1) is reflected not only in the free­
living population of a region but also in their parasites. 
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EXPLANATION OF PLATES 

All fij?nr('~ wen· drawn with the aid of n r:i.mern lnr-idn Pxrcl't thl' diai:rnm~ (lk.111. S. 
4G. 81). 

The vnl u() of th~ projcrtl'd srn l('I if-I itulic•:llC'fl in "'Af'h fi~ure. 'l'h<' followin~ nhht·<',·intious 
.ue used: 

n ............... nn1u1 o,· ............. o ,·nr_v 
hf. ........... ho,lr fohl 0:-: ............. orn I snf'kf'r 
Inn ........... bocl.,· m11srlPS 
hs ............. hocly scnlc 

p ............... pnpilla 
p<'s .......... po~terio1· portion of <'irn1:,1 fine• 

re-............. intestinn I <'<'('Um 
c·i 1· ............ ci1·r11s 

r~ ............ rroslnte gland 
rh ............ plmrynx 

ri::: .•.... ....•. ci rrn:-r sac pp ............ pn1·s prosfnticn 
r,· ............. cc1·,·i<:nl gro()YC pn .......... p1·ostate rrreplnC"lc 
<"j ..... ........ ejnculntc-,·r clurt p~ ............. p.sc11do·s11ckcr 
"P··· ......... e:'\crctory pore 
(•s,· ........... cxtcrnnl scminnl ,·<'~i<'le 

1w ............. r,rostntc ,·esi,·le 
~ . .............. s11(:kcr 

l'X ............. cxcretory ,·csic·I<> ~1· ............. s<'mi11al 1·c<'cptn<·le 
,ra ............. gcn it.tl ata·ium 
~!. ............. genita l lobe 
~1,· ............ ~lan,I cells 
~p ............ genitn l pore 

f.;~ ............. sinus: t-:1ac 
,.:,· ............ 8eni inn1 vesicle 
t ............... tc~ti~ 
tf. ............ tnil fol(l 

~s ............. geniln l siuus 
gr,;e;v ........... ~Jnnd11la1· ~cminnl ,.f'fticle 
· .... ......... intestine 

11t .......... .. utcrns 
11b,· ......... 11tcrine scminnl ,·<'~i,•lc• 
\"IL. ...... \·entro•lntcl'iil loh<! 

lm ............ longitudinnl mui;:c-f<'s ,·s. .. ,·~ntra I su(•kc-r 
10 .............. mouth \'t ... . ... dtcJln.ria 
m~ ........... )fehlis' glnnrl 
m t. .......... mctrntc1·m 



PLATE l 

Fm. 1- Pto,'iod1yntl,u.~ o:ol.-ii from FJpi1u•1•lirlu.t tiit-·rnlu~. norsnl ,·icw. 
Frr.. 2-lil,ipi<locotyle l011ot,,11i from ll11poclydo11ia l>ella. Dor,nl ,·iew. 
FH:. ?,-N. lou{IIP11i. J.ntcrnl ,·i~w of :rnt rl'ior l'n<l. 
Fm. 4- N. /Q11gle-11i. Anterior ,·ic,r of ccphnlic <lisc full)• <-x1u1nded. 'l'hc dcn'MI 1-icle: i~ tn 

the l'ight. 
Frr.. 5- ll. lo1lQleyi. Dorsnl ,·icw of ;wtcrior end or hncly. flhowiug fHtpillro o[ rt'phnlic 

disc ,·ctractcd. 
}i'1t1. G- Rhipidocotyle katl,eto.,1omrr from K<rthrto.,,,,,,w """'rmlta, Ventrnl ,·icw. 
Fm. 7- f(. kothetostom<I'. Ventra l view of the nntt'rior end of tho body showing nhsf'nf'c 

of well-defined c-e1lhnli<· d i~<' nnd 111·1'.'senr~ nf in,-on~pic·nous pnpillt(•. 
Fto. 8- /?. lwthelotetomw. Dingl'nmmntic 1·cp1•c~rt11'nlion nf thr postcl'inr c-ud of the hofly. 

JJnternJ view. 
Fm. 9-1':~~s of R. lmthetostoma·. 
J:'rn. JO- l)nli('/io,•11tcr11m s11. from ('illiarirlrt/,y,t, rm·11ultt.-c. 
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Fro. 1I- 1::1;•1·illyo11ll,J1'tl," /Ufl!}UIU. fl-0111 11nidc,11t ifo·d. 1,.•1.•l•ltl;;la' li:--h. 
lo'1c. 12-J•:~i.::,. of s. m11!J11H.>.. 
Fir.. I3--.~t1·1·iH901,/w;·H.tt ,,,ofuulH• f11,111 .lrtJ!'HliHu 1tlrit1l'1. , ·,•nll,11 ,·icw. 
l•"w, 1-J- .ltc·u"utrt·ou rn,,;1mm from .\nn<·nmhii1. Yc-11tr;1I ,·i<1". 

Fie:. 1.->"-.lf. rrn/(sum. }lnr:ittal :,,;t•t·lin11 tl1rnt1;!h llit• gcnitul p o1·c an<l n poi lion of the 
Ci l'l'U.i :me, 

11'1<;. 16-1-:i,:gtt ol J/. crnunm. 
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l•'tc:. ti Lo1m111hllru.i. min/; [roul ('rrforl,y,wlt11x ,·nrmi110Ju~. \ "('utrnl ,·icw, 
l•'rn, 18-l{g~s of J,. ·1c:,1nli. 
J,'rc. 10- /,. 4ccu·di. YC"nt rul Yicw (11° the t'itT11:-. ::a«· am.I the n•utrnl sm•kc1· . 
.f•(;· 20- Lomc11ihoi·r,.s 11ui11<1lt•1wi l1·<•m Jlo110l<·11c crnlillm·um. ,·cutrol \"jcw. 
Frn. 2l - 1':frgs of /,. t1101wlrt1ci. 
Fu:. 2Z- /Joma1,horus fJrm·ili., fro111 /'cristctliou miuiu1,w,. Y,~utral \'i(:\v. 
l•'w. 23- EgetS of h. urncilis. 
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Fw. 24- (,i1V..'(Qfn11m hrlllrtlw from lfrolultr lm,-liulu. \"<·1111·:d \"ie"·· 
Fm. 2;:"i-Eia;s "f 7,. ln·nlttlw. 
Fro. 26- \ "cntrnt ,-icw of ein'\I?; ?SUI': of 1,. brolula-. 
Fro. 27- /Jcullwlrema pfrirnm frnm 1111id<>ut ili(•d fii.;h. Y c-11tral \"icw, 
Ii"1c. 2S- F.g:g1> of fl. ,,lc,wm. 
l•'m. 20-/Jt• ,·,•11·,,,1,tt /11,'(ill,1:< fr1Ht1 r111·m•11.~ /1/1/Trt,\I, 1>,,1·:-:al \'it~W. 
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F IG. :~o- Hmt'l,,,,.11frfl)u Jl('1·i~t{',/il)11i from /'('ri.t/t'tliou ttlt1(!f('fP!tufom. \
0

C'Utl'al ,·ipw 
F m. 31-·/.J. 11cri~ft•tlio11i. Dor~a l \"i (•\L 

Fir.. :i-J- N. 1wri,1cfPdio11 i. ( ' r11:,::,1.:,:(•(•liu11 tl11·0117h llw boll." at t!H.' ll"'\"cl or the (:ilTtl:,1 !'-I)(:. 

F ie. :YJ- S;t,·riny1J1dwru,t l.'J :i-p. fn,m 1111iclc-11tili1•1I lw."-l, Yl"11t.r:1 l ,·icw. 
Fm. :H- Strl'i11yoplto,•u,>1 ( :') :-:p. in•lll , I fq111xt111111x :-:p. \"t•11t 1·,d \"i,:\\". 
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1:u:. :t; ,"-;/~·•pla111oslfJ1111oi1 li11t'<1lum from Cn,11hyri.v ,·cyiu.v, Yt•utrnl dew. 
1-'11;. :\H- S'. lfoc1ilum. \ "l·lllrnl ,·icw ot' n11ll'rior r1HL 
V,c;. :ri- E;t~:-. 11f .~. lineu111m. 
!t" IG. :1~- Slt·,,/rum,.",Ol1WiU ,,,;,.,.o.«l('I"'""""' r111111 t-:11i11q1hl'l11:,r 11in:ulrt~. Ycutrnl ,·icw. 
1"1c:;. ~0- .)'. mfrro:~lcJ1h<t111w,. Yl'utral vi<!W of lip of th(' or:d ~tu .. ·kcr ~howiuy oral svincs 

of tlOT'i-i'l l side. 
F u;. -10- 8. mfrroslt•1dur,wm. \ ·<•ult al dew of .-·i rnis !,:llC an,I mclm.knn. 
Fm. 41- \"ouug 81)t..'Ci111c11 ut' R.. 111lc:l'O~lf:11ltuuum. \'cufral dew. 
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Fu:. -1"1- ('!f111l1<"1'1111/I,,~ n,lu,n-i." f1·011t ltc-ml,ro1,." uobioide.v:. , ·<•nu·a l \'ic~,L 
Frc:. -1:{- ('. nd!/ttriK r'rom .\l,u·1·11m•itln-. \ "(•ntrnl d'-·w <1f :1 .nH111~ :-:1w,·i1t1('n. 
Fir.. -U- f'. rul11ul"i,'f frt,IU l'<•1·i~/('tli,,,, iml,rrfw. \ · eulrnl Yir\\'. 
F1u. 4.1 ('. ndtmrfrt.. Y,•11\ rrd ,· i•·\\" 1tf :1 111,1•ti111, rt! th\· hiutlhu,I,\· :-:hnwin)! ,·111 iatio11 in 

:-hapc of tlw trsl<'.-:. 
Fu;. -lb- ('. rulyul'i.". l>ia;.ff111n to show :-;tn1C· ll11•f> nt' tlir t nmiunl ~l'tlilnl clut'l)(. 
Fu;, -Ii- (', 1·11l!1C1ri:°', Portiu11 of u ct·u!l;S•:•Weilon ihrou;!h lhc Jmr!°' pro~l.ilic:-a 11ml 11lrru:'l. 
1.•w . .J8- Cuml1t'/ilwllm1 fiml11·ittltU< i1·(1H1 .\ lm·1·,mridit~. Yc.:11{rJd yj,,"·· 
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P1,,,,.l-: ~ 

Fit., 4ft / ,,·1,idu1,<·tlou 1·11d1iou fl'om ('11·lo1·/,!J1tclrn1'1 ,·u;-111irm(11,'f, \ 'l•111ral ,·i1·\L 
Fu;. :;O f,l'J1iliupr1/1J11 1•/o11u11fum from l'o•ludit1m·/11t .v. ccrn11i1wluN. ,·t•ulrnl dew. 
F 1c;, :l l - / 1('11il/1tprdo11 11iN,/li 1r11rn l·,·1,;,w1ilwlu;,c uirl'a li,,if, Y cnlral ,·it.•" ·· 
Fu:, :1:!- /, . 11frolli. Y c.-11trn l ,·iL•w c)f tht.> :;l·111tnl rlnc•ts and n•ntn, I sntkc•r. 
Fw. :1:J- )l"lu,·,·rtHl'i;:,. prolJalJlr of /,. 11fru lfi from CVt'IH'uH 1u11T1t;s, Ye:utrnl ,·iow. 
F w. 54- t .,•,,i,lu1Jf<fou /(•IJfnt1·i frrnn ) Lac1·011 ridu..•. \"t·11l 1nl , ·it.'\\", 
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P1.1TI-: 0 

FtG. ,;J 01,rr1r/;,,u ftt"'H•111111,, iunu S,n;-,"' Jt<t ,•1·h,1u/n1t,, D,11 :-1al ,·i1.·,,. '!'Ii,. nuft•nnr 
tr,,ti8 i"' th•~('ncrale. 

Fu:. ,iG-- 0. af'IH/m ,ur. l)m,-,d \If.'\\ lht· po .. 1t•11u1 t,•,-11,: i~ 41<'1,!<'0<'1':lh.•. 
Fm. ,;j t). :tt·11r1,w1m·. \ ' 1,11l1 nl ,·it•\\", 

Fm. 5S-(). 3tt)t"/I" 1111·. l)un,.,11 ,·it•W ol lh\· '""""'' ior uul ""Jurn ini,: n•l,tt iom-ihi11 or CXl't"('\01')' 

1wIc n1ul nnw,i:. 
Fu. . . -.n 011en,·liilti l,r/i,-n/r11i ,n,111 JJ,·lirnln1H~ ,l11<"lt,fo11l,·,·,ot. Yt•11l1,1I ,i~"­
F1r.. 60 (), lu lirofrui. l>mJ,,,1I \"ii•,,· of {(·1111iual mnlr d11f'i1'. 
rw. fll - l'oi(rwolylr 11n1n1ri ll"OIU l"rt1vl1yd1t du·11lr,·i \'01trnl \"i('W. 
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Fu:. U:.? Jly:o.rr11Htt rilf'llo:01 . ., l1om /Jrcmltm 1nu·lluri•. \"...•nta;\I ,-i,,,, . 
1:1c. n:1 -Jlu:o.r('lllflf ,·urm,11«1. ,·,•ult;d ,a•w UI \l'lllliuul l,!(.'llllnl ,l,u·1 ... 
Fu:. HI - ,-;1u"!J<·r,•mlil111, rildl,umm 11rnn / ,11111111u•m11 burl,,itulum, \ 'C'tilrnl vi<.•\\', 
Fw, (i,'i - Xi11hodrri,111 /J,•0111/,,· f1·u111 U,·1,11,tu 1m,•1,,,,,,_ \\•nlr.al , i,•w. 
Frc. 60 X. 1,,-ofult,. Eular~•~t ,·ic.•\\ oi IIH' 1,·:!'i1t11 ui tht: H•nl mt ~11,:k,•1'. Yc11t1•,1I , iew. 
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