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Foreword

This NOAA Technical Report NMFS is part of the subseries “Marine Flora and
Fauna of the Eastern United States” (formerly “Marine Flora and Fauna of the
Northeastern United States”), which consists of original, illustrated, and mod-
ern manuals on the identification, classification, and general biology of the
estuarine and coastal marine plants and animals of the eastern United States.
The manuals are published at irregular intervals on as many taxa of the region
as there are specialists available to collaborate in their preparation. These
manuals are intended for use by students, biologists, biological oceanogra-
phers, informed laymen, and others wishing to identify coastal organisms for
this region. They can often serve as guides to additional information about
species or groups.

The manuals are an outgrowth of the widely used “Keys to Marine Inverte-
brates of the Woods Hole Region,” edited by R. I. Smith and produced in 1964
under the auspices of the Systematics Ecology Program, Marine Biological
Laboratory, Woods Hole, Massachusetts. Geographic coverage of the “Marine
Flora and Fauna of the Eastern United States” is planned to include organisms
from the headwaters of estuaries seaward to approximately the 200-m depth on
the continental shelf from Maine to Florida, but may vary somewhat with each
major taxon and the interests of collaborators. Whenever possible, representa-
tive specimens dealt with in the manuals are deposited in the reference collec-
tions of major museums.

The “Marine Flora and Fauna of the Eastern United States” is being prepared
in collaboration with systematic specialists in the United States and abroad.
Each manual is based primarily on recent and ongoing revisionary systematic
research and a fresh examination of the plants and animals. Each manual treats
a separate major taxon and includes an introduction, illustrated glossary, uni-
form and originally illustrated keys, an annotated checklist (with available
information on distribution, habitat, life history, and related biology), refer-
ences to the major literature of the group, and a systematic index.



Marine Flora and Fauna of the Eastern United States
Platyhelminthes: Monogenea

SHERMAN S. HENDRIX

Department of Biology
Gettysburg College
Gettysburg, PA 17325

ABSTRACT

This manual includes an introduction to the general biology of the platyhelminth class
Monogenea, an illustrated key to the generic level, an annotated systematic list of 108
species in 75 genera and 28 families, a glossary of terms, a host-parasite list, a selected
bibliography, and a systematic index. The species listed have been reported on fishes taken
in the coastal waters of the northwestern Atlantic Ocean from the U.S.-Canada border to
Beaufort, North Carolina. Many of the species, however, have wider geographic distribu-
tions that are not reported herein unless adjacent to the geographic area above. In addition,
a single species of Neodermata, Udonella caligorum, that is found attached to copepods on

fish gills is also listed.

Introduction

All monogeneans are parasitic on or, occasionally, para-
sitic in marine and freshwater fishes, in the urinary
bladders of some turtles and amphibians, and on the
eye of Hippopotamus. Most species are ectoparasitic on
the gill filaments of their fish hosts; some are ectopara-
sitic on fins, on the body surface, in the nostrils, and in
the buccal cavity; others are endoparasitic in the esopha-
gus, cloaca, urinary tract, and (in at least one juvenile)
the heart. Most monogeneans are highly host specific
(Hargis, 1957b), which aids in the specific identifica-
tion of worms from a particular host. Many of the
Monogenea reported from marine and estuarine fishes
along the northeastern coast of the United States (Maine
to North Carolina) have a more extensive, sometimes
cosmopolitan, geographic distribution than is covered
in this manual. Only a fraction of potential fish hosts
have been reported with these parasites. Because many
host species have not yet been examined for these
helminths, much remains to be done to expand both
geographic ranges and host records for Monogenea.
All known Monogenea are hermaphroditic. Most are
oviparous (Kearn, 1986) with a shortlived free-swim-
ming ciliated larva, the oncomiracidium (Llewellyn,
1963, 1968, and 1972). Oncomiracidia of at least three
marine species are known to seek their specific hosts
primarily by chemotaxis, responding to components in

fish mucus (Kearn, 1967, 1973, and 1974a; Whittington
and Kearn, 1986 and 1990; Whittington, 1987, a and b).
Once attached, larvae shed the ciliated epidermis and,
as juveniles, remain in place or migrate to the normal
site of development, e.g. the ventral surface skin or
gills, where they mature to adults. The “viviparous
Monogenea,” such as Gyrodactylus spp., give birth to
non-ciliated larvae, which are transmitted to new hosts
by direct contact, either as larvae or adult worms.

The biology of monogeneans found along the U.S.
Atlantic coast is still poorly known. Most studies on
these worms comprise new species descriptions or sur-
veys that give data on prevalence, intensity of infection,
or both (e.g. McMahon, 1963 and 1964; Meyers, 1978),
although a few publications deal with the ciliated onco-
miracidial stage (e.g. Kingston et al., 1969), micro-
ecology (e.g. Suydam, 1971), or pathology (e.g. Lawler,
1977; Overstreet, 1978 and 1992).

Monogenea is now generally recognized as a separate
class within the phylum Platyhelminthes, rather than a
subclass of the class Trematoda. However, considerable
controversy remains in the recognition of evolutionary
relationships among the higher taxa within the
Monogenea (Bychowsky, 1937 and 1957; Llewellyn, 1970
and 1981; Gusev, 1978; Lebedev, 1979 and 1988; Mamaev
and Lebedev, 1979; Lambert, 1980, a and b; Malmberg,
1982, 1986, and 1990; Rohde, 1990; Justine, 1991; Boeger
and Kritsky, 1993). To present the marine monogene-
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ans in this manual, I generally follow the system pro-
posed by Llewellyn (1970), as modified by Beverley-
Burton (1984) for the orders and families found on
Canadian hosts. The exceptions are that Udonella has
been removed from the Turbellaria, the microbothriids
assigned to the order Microbothriidea Lebedev, 1988,
and the monocotylids assigned to the order Monocoty-
lidea Lebedev, 1988.

Only adult monogeneans are treated in this manual.
The free-swimming oncomiracidial stage is not covered
except to mention, in the systematic section, those spe-
cies for which a description has been given. Monoge-
nean species from estuarine and continental shelf fishes
are included while species from offshore deep-water
fishes are not. The northern extreme of the geographic
range covered herein is the U.S.-Canada border; the
southern extreme is Beaufort, North Carolina. Many of
the monogeneans listed below have a wider geographic
distribution. Generally, only those reports from adja-
cent geographic regions are included; reports from
other parts of the globe are not.

Collection and Examination

Collecting monogeneans from freshly caught marine
fishes most often involves examining the body surface
and fins before removing gills by the following methods:

1. Place the gills in a separate container of dilute
formalin, e.g. 1 part concentrated (40% formaldehyde
or “100%”) formalin to 4,000 parts seawater (Pritchard
and Kruse, 1982), which relaxes and fixes the worms
with a minimum of contraction or distortion.

2. Examine the fins, skin, scales, buccal cavity, nasal
capsules, and cloaca of the fishes for monogeneans.

3. Leave the material in the dilute formalin solution
for approximately one hour, which is sufficient time to
relax most specimens.

4. Shake the container vigorously for about a minute
to dislodge wormes.

5. Pour the liquid into a cylinder or other tall con-
tainer and let it stand for several minutes to allow the
worms to settle.

6. Decant the supernatant fluid and examine the
sediment in a petri dish under a dissecting microscope.

7. Pipet worms into a fixative, such as 5% formalin or
AFA (alcohol-formalin-acetic acid).

An alternative method is to place the heads or whole
fish directly into a fixative, such as 10% formalin or
AFA, at a proportion of 2-3 parts fixative to 1 part gill
material.

Alternative methods for relaxing and isolating worms
are given by Pritchard and Kruse (1982). For example,
freezing the gills, branchial basket, or even whole fishes
for 6-12 hours often aids in preventing mucus produc-

tion by gill tissues and kills the worms in a relaxed state.
However, for studies involving transmission electron
microscopy, physiology, or behavior, carefully remove
living worms from the host with the aid of a dissecting
microscope. For scanning electron microscopy thor-
oughly wash worms by vigorous shaking in several
changes of artificial seawater to remove attached mucus
and debris before fixation (Halton, 1974).

After specimens have been in the fixative for 12-24
hours, transfer specimens to vials that contain internal
labels and 70% ethanol for storage. However, speci-
mens may be left in the formalin fixative almost indefi-
nitely. Because of the importance of hamuli and mar-
ginal hooklets in taxonomy, small monogeneans such
as Gyrodactylus spp. are usually mounted unstained on
slides in glycerol jelly by using a double coverslip method
(Pritchard and Kruse, 1982). However, another stain-
ing method uses Gormori’s trichrome solution with
good results (Kritsky et al., 1978).

Treat larger monogeneans in a manner similar to the
whole mount preparation techniques employed for di-
genetic trematodes. After fixing, store the worms in
70% ethanol until stained. Most staining procedures
use either alcoholic carmine or aqueous hematoxylin.
Several general parasitology laboratory manuals (e.g.
Pritchard and Kruse, 1982; Meyer et al., 1992) provide
detailed accounts of the fixation, staining, dehydration,
clearing, and mounting techniques employed to study
these organisms. Cooper (1988) described the prepara-
tion of serial sections of platyhelminth parasites, which
are useful in tracing the location of ducts and other
structures.

Several structures are important for the identifica-
tion of Monogenea. Most important for identification
of monogenean genera is the posterior attachment or-
gan, or haptor, and its associated hard (sclerotized)
structures (Figs. 1-4). The shape and nature of the
anterior attachment structures, reproductive system,
and digestive system are also important in keying out
these worms (Figs. 1 and 2). The anterior attachment
organ may comprise a pair of concave disklike struc-
tures, a pair of buccal suckers, head organs (paired,
glandular duct openings), or a single, weak, oral sucker.
The number and placement of the testes, presence or
absence and shape and number of spines within the
male copulatory complex, shape and position of the
ovary and uterus, and position of the vagina(e) and
genital pore are all useful diagnostic characters. Eggs,
when present in the uterus or ootype, can also aid
identification. The intestine usually consists of a pair of
straight or highly branched ceca that end blindly or are
confluent at the posterior end of the body. However, in
some of the larger species the intestinal ceca may be
obscured by extensive vitellaria. In some taxa the shape
of the pharynx is of taxonomic value.
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Figure 1
Dasybatotrema dasybatis (family Monocotylidae), generalized composite anatomy, ventral
view. Scale: 1 mm.



4 NOAA Technical Report NMFS 121

buccal sucker
pharynx

esophagus

genital atrium

uterus

vitelline duct

ovary

oviduct

ootype

testis

e%e
°

vitellaria

clamp

haptor

Figure 2
Pauciconfibula pogoniae (family Microcotylidae), generalized
composite anatomy, ventral view. Scale: 2 mm.

intestinal cecum

Monogeneans included in the key of this manual are
designated by a specific name when only one member
of the genus is known from the coastal waters of the
western Atlantic from the U.S.-Canada border to Beau-
fort, North Carolina. Where more than one representa-
tive of a genus has been reported, the key is to genus
and the reader should consult the systematic account
and the host-parasite list for more information at the
species level. Drawings included in the key were made
with the aid of a microprojector. The majority of illus-
trations are from specimens borrowed from the U.S.
National Museum Helminth Collection, Biosystematics
Laboratory, U.S. Department of Agriculture-Agricul-
tural Research Service (USDA-ARS), Beltsville, MD
20705, and were usually the holotype or a paratype of
the species.

Glossary

Anchors. See hamuli.

Anterior adhesive area. Anterior attachment organs,
which are usually sessile or disklike and produce a
sticky adhesive substance that allows the worm to
cling to the host. (See Fig. 3, A and B.)

Bifurcation. A branching, such as the intestine at the
terminus of the esophagus, divided into two parts.
Buccal suckers. Paired muscular suckers opening lat-
erally into the buccal cavity of some polyopisthocoty-

leans. (See Fig. 2.)

Clamps. Haptoral sclerotized structures that are found
in many polyopisthocotyleans and consist of a frame-
work of sclerites, capable of grasping host gill tissue
between a pair of valves. The size, shape, arrange-
ment, number of clamp sclerites, and number of
clamps are of major taxonomic importance in differ-
entiating taxa. (See Fig. 4, Cand D.)

Dorsal marginal spines. Small spines of various shapes
arranged in rows along the dorsal body margin in
some capsalids. (See Figs. 12B and 13B.)

Genital atrium. A cavity, often muscular and contain-
ing distinctive spines, which receives the terminal
ducts of both the male and female reproductive sys-
tems. (See Figs. 1 and 2.)

Genital corona. Clusters or circles of spines within or
at the opening of the genital atrium. (See Figs. 47B
and 71B.)

Genito-intestinal canal. A small duct, found only in
polyopisthocotyleans, connecting the oviduct to the
right intestinal cecum.

Hamuli. The paired sclerotized hooklike structures of
the haptor. The hamuli are movable and attach the
parasite to the host. Much of the American literature

refers to these structures as anchors. (See Figs. 1 and
3,Cand D.)
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Figure 3
Undivided disklike haptors and glandular anterior adhesive areas: (A) glandular anterior
adhesive area; (B) anterior adhesive area with three pairs of head organs; (C) haptor with two
pairs of hamuli and a pair of accessory sclerites; (D) haptor with two pairs of hamuli, two
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transverse bars, and marginal hooks.

Haptor. The posterior attachment organ which usually
carries additional components such as marginal hooks,
hamuli, accessory sclerites, armed suckers, or clamps.
The structure and its hard parts are of major taxonomic
importance in differentiating the orders, families, and
genera. (See Figs. 1, 2,3, Cand D, 4, A-D.)

Haptoral appendix. A muscular extension of the
haptor having two terminal suckers and usually ha-
muli, characteristic of hexostomatids. (See Fig. 4A.)

Head organ. Groups of anterolateral postpharyngeal
glands that open via the head organs and produce a
sticky secretion that allows the anterior end of a
worm to adhere temporarily to the host while feed-
ing. (See Fig. 3, A and B.)

Intestinal ceca. The intestine, which can be a single
(=cecum) unbranched tube ending blindly (see Fig.
8), two (=ceca) unbranched or highly branched tubes
that may end blindly (see Fig. 9), or be posteriorly
confluent (see Fig. 16). Ceca are sometimes obscured
by extensive vitellaria (see Fig. 21).

Loculi. Haptoral depressions, usually limited by septa,
found in the capsalids and monocotylids. (See
Fig. 1.)

Male copulatory complex (apparatus). An often mus-
cular complex that may be armed with a sclerotized
stylet or other accessory structures. (See Fig. 82D.)

Marginal hooks. Radially arranged pairs of small hooks
on the margin of the larval haptor, which persist in
the adult haptor of many taxa, such as the gyrodacty-
lids and dactylogyrids. (See Fig. 3D.)

Oncomiracidium. The ciliated larval stage, which
hatches from the egg, typical of the Monogenea.

Opisthaptor. See haptor.

Oral sucker. A muscular sucker surrounding the
mouth of some Monogenea. (See Fig. 1.)

Pedunculate. Descriptive of a structure borne on a
stalk. (See Fig. 52.)

Peduncular bar. A sclerotized transverse bar, which is
usually pitted and found immediately anterior to the
haptor in some gyrodactylids. (See Fig. 34.)
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appendix

intestinal
cecum

sucker
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hamulus

intestinal
cecum

vitellaria

clamp

Figure 4
Representative polyopisthocotylean haptors: (A) haptor with appendix and three pairs of pedunculate
suckers, each containing a sclerite; (B) haptor with four pairs of sessile suckers, each containing

sclerites; (C) asymmetric haptor with multiple clamps; (D) symmetric haptor with multiple clamps.

Pharynx. A muscular pumping organ lying between
the mouth and esophagus that aids in ingestion of
food. (See Figs. 1 and 11, A and B.)

Preoral suckers. A pair of weakly muscular disklike
structures just anterior and lateral to the mouth. See
anterior adhesive organs above.(See Fig. 12A.)

Prohaptor. An obsolete term for the unarmed hold-
fast organ (anterior adhesive area) at the anterior
end of the body bearing suckers and glands or both.

The nature of this organ is of taxonomic value. (See
Fig. 3, A and B.)

Pseudohaptor. A functional posterior organ charac-
teristic of Pseudacanthocotyla, which is not derived
from the larval haptor but which develops just ante-
rior to it. (See Fig. 5.)

Pseudosucker. A weakly muscular, funnel-like structure
surrounding the mouth. It may contain glandular open-
ings around the margin as in Dasybatotrema. (See Fig. 24A.)



Ridge sclerites. Small sclerotized structures found in the
rims of loculi in some monocotylids. (See Fig. 26C.)
Sclerites. Sclerotized supporting structures associated
with hamuli, clamps, or suckers of the haptor (see
Fig. 3C and 4, A and B), vaginae, or male copulatory
complex.

Septa. Ridges that divide the haptor of capsalid and
monocotylid monogeneans into loculi. (See Fig. 1.)

Squamodisc. A circular or oval structure associated with
the haptor and consisting of concentric rows of small
spines characteristic of diplectanids. (See Fig. 36B.)

Suckers. Muscular attachment devices found prima-

Hendrix: Monogenea of the Eastern United States 7

rily on the haptor of polyopisthocotyleans. (See Fig.
4, A and B.)

Terminal lappet. A sclerite-bearing flap of tissue at
the posterior end of the haptor of some polyopistho-
cotyleans. (See Fig. 65C.)

Transverse supporting bar. Transverse sclerotized bars
associated or articulating with hamuli in many mono-
geneans, e.g. Dactylogyrida. (See Fig. 3D.)

Vitellaria. Usually extensive glands that produce nu-
trients for the development of the oncomiracidium
and proteins for the formation of eggshells. (See
Figs. 1 and 2.)
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Key to the Monogenea Parasitic on Marine Fishes
of the Eastern United States

1 Haptor well developed, undivided and disklike, with or without hamuli; haptoral suckers and
clamps absent; anterior adhesive area usually with glands opening via head organs, bilobed sessile,
or disklike areas (see Fig: 3, Aand B) : . cuivuvimni soniomiiniasas shusans smasime smus s 8888854800 2

1 Haptor divided, usually with 4 or more pairs of suckers or clamps, pedunculate or sessile, hamuli
present or absent; anterior region containing buccal suckers or weak oral sucker (see Figs. 2 and
A A=TDo)e s s in o 5s 2055 &R § 058 R R LG R SR TG R SRE R FER RS FE RS (Order Polyopisthocotylida) 39

2(1)  Posterior attachment organ a pseudohaptor with numerous radiating rows of spines, larval haptor
with 16 marginal hooks, undeveloped, at posterior margin of pseudohaptor. Parasitic on skates
(RAJIAACY) e 500 i o0 500505 5 w0 s b 7 210 (Family Acanthocotylidae) Pseudacanthocotyla verrilli (Fig. 5)

2(1)  Posterior attachment organ a haptor lacking radial rows of spines ................................ 3
3(2) Haptor distinctly muscular, disklike, with or without 1 or 2 pairs of hamuli and anterior sclerotized

accessory sclerites and lacking transverse supporting bars; anterior adhesive area disklike or
glandular (see Fig. 6)

Figure 5
Pseudacanthocotyla verrilli, ventral view.
Scale: 1 mm. Drawn from USNM 7175.



3(2)

4(3)

4(3)
5(4)

5(4)

6(5)
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Haptor a membranous disk, with 1 or 2 pairs of hamuli, each pair supported by a transverse bar;
anterior adhesive area glandular (see Fig. 7) . ... ... .. . 27

Intestine with unbranched cecum. Usually parasites of ectoparasitic copepods on fish gills, rarely

attached to gill tissue. ............. (Class Udonellidea, Family Udonellidae) Udonella caligorum (Fig. 8)
Intestine with 1 or 2 ceca, unbranched or diverticulate. Parasites of fishes and not crustacea .......... 5
Haptor disklike, with or without septa, hamuli usually present. . .......... ... ... ... .. ..., 6

Haptor small and muscular, lacking septa and hamuli. Parasitic on requiem sharks (Carcharhinidae).
................................................................ (Family Microbothriidae) 25

Intestine with 2 ceca with numerous diverticula. Usually parasitic on teleosts and, occasionally,
elasmobranchs. ... ... .. e (Family Capsalidae) 7

Figure 6
Muscular haptor with two pairs of ha-
muli and a pair of accessory sclerites.

Figure 7 Figure 8

Haptor with two pairs of hamuli, each supported by a transverse Udonella caligorum, ventral view.
bar, and marginal hooks. Scale: 0.5 mm. After Price (1938b).
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6(5)
7(6)
7(6)

8(7)
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Intestine with 1 or 2 unbranched ceca. Parasitic on elasmobranchs. . ...........
TS S 2. ittt

Testesmore than 2. . .. ... it ittt ittt ettt enennnnnns

................... 8

Haptor aseptate, with papillae in posterior half; anterior adhesive area sessile. Parasitic on the

roughtail stingray, Dasyatis centroura, and Atlantic halibut, Hippoglossus hippoglossus . . .

Entobdella spp. (Fig. 9)

Figure 9
Entobdella hippoglossi: (A)
ventral view. Scale: 2 mm;
(B) accessory sclerite. Scale:
0.25 mm; (C) anterior ha-
mulus. Scale: 0.25 mm; (D)
posterior hamulus. Scale:
0.2 mm. Drawn from USNM
8149.
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8(7)

9(7)

9(7)

Haptor aseptate, lacking papillae; anterior adhesive area disklike. Parasitic on the cownose ray,
Ruinoptera BONASUS: « s « s 5556 swm s a5 5 m s wis i5 80 assmsisesameisns

Pharynx constricted near middle (see Fig. 11A). . ... ... .. i

Pharynx not.constricted (see Fig. 1IB): «oione snanc somsmmnnns cmmssms smnosseens smessmss@as snss

B

@

R TRRIAY
D) (&

]
Figure 10

Benedeniella posterocolpa: (A) ventral view. Scale: 2 mm; (B) accessory sclerite. Scale: 0.5
mm; (C) anterior hamulus. Scale: 0.5 mm; (D) posterior hamulus. Scale: 0.2 mm. Drawn

from USNM 38146.

Figure 11
Pharynx shapes: (A) constricted; (B) not constricted.

11

Benedeniella posterocolpa (Fig. 10)

. 14
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10(9) Testes extend laterally to intestinal diverticula. . ..... ... .. .. .. .. . L 11
10(9) Testes confined to intracecal area; parasitic on tunas (Scombridae). . ........... ... ... .. ... .... 13
11(10) Ratio of disklike anterior adhesive area diameter to haptor diameter is 1:2; one pair of accessory

sclerites present in septate haptor. Parasitic on Istiophoridae and Scombridae.
.................................................................... Tristomella spp. (Fig. 12)

Figure 12
Tristomella laevis: (A) ventral view. Scale: 3 mm; (B) dorsal marginal spines; (C) hamulus. Scale: 0.55 mm. Drawn from
USNM 18874.
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11(10) Ratio of diameter of suckerlike anterior adhesive area to haptor diameter less than 1:3; hamuli and
SCLETILES ADSOIE: s ws =m0 5 0508 5o 00 4 5085 % 550 6 15 5 5 75 40 ) 1 50606 05 0 8 10 0 08 1 63 (185 5 8 0 5 46 5 5 10 28 46 00 o 6 0 3 0 w00 3 0 6 0 12

12(11) Ratio of diameter of anterior adhesive area to haptor diameter approximately 1:4. Parasitic on
ocean sunfish, Mola mola. . ........... . .. . . . . @ . Capsala martinierei (Fig. 13)

Figure 13
Capsala martinierei. (A) ventral view. Scale: 10 mm; (B) dorsal marginal spines. Drawn from USNM 41146,
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12(11) Ratio of diameter of anterior adhesive area to haptor diameter from 1:5 to 1:6. Parasitic on ocean
Tricotyla molae (Fig. 14)

sunfish

o
0
@
®

@

092‘} 0;

G
@09
%

%

Figure 14
Tricotyla molae. (A) ventral view. Scale: 3 mm; (B) dorsal marginal spines. Drawn from USNM 8152
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cola klawei (Fig. 15)

Nasi

13(10) Parasitic in nasal capsules of tunas (Scombridae) ..............

15

igure

Fi

(B) dorsal marginal spines. Drawn from USNM 59865.

3

Nasicola klawei: (A) ventral view. Scale: 2 mm;
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13(10) Parasitic on gills of little tunny, Futhynnus alletteratus. . . . ............... Caballerocotyla manteri (Fig. 16)

14(9) Haptor aseptate; anterior adhesive area with 2 shallow grooves. Parasitic on sturgeons, Acipenserspp.
..................................................................... Nitzschia spp. (Fig. 17)

14(9) Haptor septate; anterior adhesive area suckerlike or disklike. .......... ... ... .. ... ... .. oL 15

o o

® e s o
® e00 oo

Figure 16 ‘ Figure 17.
Caballerocotyla manteri: ventral view. Scale: 0.5 mm. Drawn from Nitzschia sturionis: ventral view. Scale: 3 mm.
USNM 37228. Drawn from USNM 73135.
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15(14) Haptor with 7 marginal and 1 central loculi; dorsal marginal spines serrated or bifid. Parasitic on
swordfish, Xiphias gladius, and smooth hammerhead, Sphyrna zygaena. . . ......... Tristoma spp. (Fig. 18)

'..... ®ece®®e
s e L P

Figure 18
Tristoma coccineum: (A) ventral view. Scale: 2 mm; (B) dorsal marginal spines. Drawn from USNM 385645,
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15(14)

16(6)

16(6)
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Haptor with 9 marginal and 1 central loculi; dorsal marginal spines wider than long, with

numerous small cusps. Parasitic on white marlin, Tetrapturus albidus. . ......... Capsaloides spp. (Fig. 19)
Testes 2 Or MOTe, tANAEINL. . . . .\ttt et e e e ettt e e e e e e e e e 23
Testis 1.. Parasitic 0n elaSMODTANCIS: v u s s v s « o mis o s 56556 w55 o506 20 5 5w 55 565 (Family Monocotylidae) 17

Figure 19
Capsaloides cornutus: (A) ventral view. Scale: 1 mm; (B) dorsal marginal spine; (C)
hamulus. Scale: 0.01 mm. Drawn from USNM 35136.
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17(16) Haptor septate, with more than 20 loculi. Parasitic on lamniform sharks. .. Cathariotrema selachii (Fig. 20)

17(16) Haptor septate, with 20 or fewer loculi. Parasitic on rays (Dasyatidae) and skates (Rajidae)........... 18
18(17) ﬁaptor With 18 0r 20 10CULL. . . . oottt et et e e e e e 19
18(17) Haptor with fewer than 121oculi. ....... ... .. i i i 20
19(18) Haptor with 20 loculi, hamuli absent. Parasitic on skates, Rajaspp. ........ Empruthotrema raiae (Fig. 21)

h )
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Figure 20 Figure 21
Cathariotrema selachii: (A) ventral view. Scale: 1 mm; (B) hamulus. Scale: 0.1 Empruthotrema raiae: ventral view. Scale:
mm. Drawn from USNM 35674. 0.3 mm. Drawn from USNM 35160.
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19(18) Haptor with 18 loculi and 1 pair of large distally recurved hamuli. Parasitic on the roughtail stingray
and little skate, Raja.erinacea. : ;= s:ssvioms smwssmassmssmesswiisssans Thaumatocotyle dasybatis (Fig. 22)

Figure 22
Thaumatocotyle dasybatis: (A) ventral view. Scale: 0.5 mm; (B) hamulus.
Scale: 0.1 mm. Drawn from USNM 35660.



Hendrix: Monogenea of the Eastern United States 21

20(18) Haptor with 1 central and 10 peripheral loculi, the most posterior pair with 12 muscular papillae on
dorsal surface. Parasitic on the spotted eagle ray, Aetobatis narinari. . . . .. ... Papillicotyle floridana (Fig. 23)

20(18) Haptor with fewer than 11 loculi, papillae absent............... .. ... .. i i .. 21

M

Figure 23
Papillicotyle floridana: (A) ventral view. Scale: 0.5 mm; (B) hamulus. Scale: 0.025
mm. Drawn from USNM 49447,
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21(20) Haptor with 1 central and 7 peripheral loculi, with numerous marginal papillae on rim of haptor,
ridge sclerites or sinuous sclerotized ridge absent. Parasitic on the roughtail stingray.
............................................................. Dasybatotrema dasybatis (Fig. 24)

21(20) Haptor with 1 central and 8 peripheral loculi, marginal papillae absent, ridge sclerites or sinuous
SCIETOLZE! LIdZE PEESETIE. . » cciier e er 2 omii e o os e i it e o s 5 i 2 om0 2 e o o 22

Figure 24
Dasybatotrema dasybatis: (A) ventral view. Scale: 1 mm; (B) hamulus.
Scale: 0.1 mm. Drawn from USNM 35656.
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22(21) Haptor with sinuous sclerotized ridge on septa. Parasitic on the roughtail stingray and spiny dogfish,
SqUaAbs GEaMIRIAS: 3 5o s s 20656 w0 4 9755 085 8 05 855803 583 5516 WA < o0 5 5 8 5 0 Heterocotyle minima (Fig. 25)

Figure 25
Heterocotyle minima: (A) ventral view. Scale: 0.2 mm; (B) penis stylet.
Scale: 0.025 mm; (C) hamulus. Scale: 0.05 mm. Drawn from USNM
35651.
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22(21) Haptor with numerous ridge sclerites on septa and rim. Parasitic on stingrays, Dasyatis spp.
Monocotyle spp. (Fig. 26)

Figure 26
Monocotyle diademalis: (A) ventral view. Scale: 0.5 mm; (B) hamulus. Scale:
0.05 mm; (C) ridge sclerites. Drawn from USNM 49349.
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23(16) Haptor septate; anterior adhesive area glandular with numerous ducts. Parasitic on remoras
(Echeneidae). ..... ... . Dionchus spp. (Fig. 27)

23(16) Haptor lacking septa; anterior adhesive area with few gland ducts. Parasitic on elasmobranchs.
..................................................................... (Family Loimoidae) 24

Figure 27
Dionchus agassizi: (A) ventral view. Scale: 0.5 mm; (B) hamulus.
Scale: 0.05 mm. Drawn from USNM 35676.
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24(23) Haptor with 14 muscular peduncles, each containing a marginal hook, cuticular ridges absent;

anterior adhesive area with 4 pairs of head organs. Parasitic on the bluntnose stingray, Dasyatis say.
Loimopapillosum dasyatis (Fig. 28)

Haptor lacking peduncles, cuticular ridges present on dorsal surface; anterior adhesive area

consisting of 2 or 4 small preoral suckers in a transverse row. Parasitic on requiem sharks
(Carcharhinidae)

24(23)

Loimos spp. (Fig. 29)
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Figure 28
Loimopapillosum dasyatis: ventral view.

Scale: 0.5 mm. Drawn from USNM Loimos salpinggoides: (A) ventral view. Scale: 0.5
38145.

mm; (B) hamulus. Drawn from USNM 35675.

Figure 29



Hendrix: Monogenea of the Eastern United States 27

25(5)

25(5)

Testis 1, male copulatory apparatus unarmed. Parasitic on spiny dogfish and dusky sharks, Carcharhinus
OBSOUTIS:: 5 5510 w5 5 004 67536 7 51 806 0 5,8 08 516 0505 00 0 5 50 4 90 8 06 50 608 19 67006 5019 6 Microbothrium apiculatum (Fig. 30)

Testes 2 or more, male copulatory apparatus armed with spines

Figure 30
Microbothrium apiculatum: ventral
view. Scale: 1 mm. Drawn from
USNM 35684.
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26(25) Testes 2, opposite, male copulatory apparatus with 2 rows of about 25 long riblike spines in the
thicker anteroventral wall and 1 row of about 30 short straight spines on the posterodorsal wall.
Parasitic on requiem sharks (Carcharhinidae). ......................... Dermophthirius spp. (Fig. 31)

Figure 31
Dermophthirius carcharhini: ventral view. Scale: 0.5 mm. Drawn
from USNM 35687.
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26(25) Testes several, male copulatory apparatus with a row of large simple recurved spines and several
rows of small straight spines on its ventral surface. Parasitic on lemon shark, Negaprion brevirostris.

.......................................................... Neodermophthirius harkemai (Fig. 32)

Figure 32
Neodermophthirius harkemai: ven-
tral view. Scale: 1 mm. Drawn
from USNM 37751.
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27(3)

27(3)

28(27)
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Viviparous (embryo may be visible in uterus); haptor with 16 marginal hooks and 1 pair of hamuli;
eyespots absent; vitellaria poorly developed. Parasitic on killifishes (Cyprinodontidae) and stickle-
backs (Gasterosteidae)........... ... ... i (Family Gyrodactylidae) 28

Oviparous; haptor with 14 marginal hooks and 2 pairs of hamuli; eyespots present; vitellaria
CXYCTISIVOS: & ays o0 5 @i ¥ 608 550505 5 050 4 S0 8 108 (660 08 513 5 400 7 o 40 16 50 s 80 500805 06 B a8 90 05 8 060 B 7 30

Haptor with deep transverse bar absent, lateral winglike processes present, pitted peduncular bar
present just anterior to haptor. Parasitic on Fundulusspp. . ..................... Swingleus sp. (Fig. 33)

Figure 33
Swingleus polyclithroides: ventral
view. Scale: 0.1 mm. Drawn from
USNM 72511.
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31

28(27) Haptor with deep transverse bar present, lateral winglike processes absent, peduncular bar present

OrabSent. . ....oviiiiiiiiii e e

29

29(28) Peduncular bar large, present on ventral surface just anterior to haptor. Parasitic on cyprinodonts.

Fundulotrema prolongis (Fig. 34)

29(28) Peduncular bar absent. Parasitic on cyprinodonts and sticklebacks. ... ... Gyrodactylus stephanus (Fig. 35)

30(27) Haptor with 3 transverse bars; posterior of body with spines. Parasitic on drums (Sciaenidae).

embryo

peduncular
bar

Figure 34
Fundulotrema prolongis: ventral view. Scale: 0.1 mm. Drawn
from USNM 49331.

(Family Diplectanidae) 31
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Figure 35
Gyrodactylus stephanus:
M ventral view. Scale: 0.1
mm. Drawn from USNM
49332.
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30(27) Haptor with 0, 1, or 2 transverse bars; posterior of body lacking spines. . .......................... 32

31(30) Haptor with dorsal and ventral squamodisks composed of scalelike spines; rows of accessory
hooklike spines on posterior of body absent. Parasitic on spotted seatrout, Cynoscion mnebulosus.
.............................................................. Diplectanum bilobatum (Fig. 36)

31(30) Haptor lacking squamodisks; bilateral patches or rows of accessory hooklike spines present on
posterior body. Parasitic on sciaenids.............. ... .. ... o o L Rhamnocercus spp. (Fig. 37)

Figure 37
Figure 36 Rhamnocercus bairdiella: ventral view.
Diplectanum bilobatum: (A) ventral view. Scale: 0.2 mm; (B) ventral Scale: 0.2 mm. Drawn from USNM

squamodisk. Scale: 0.05 mm. Drawn from USNM 39364. 49345,
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32(30) Haptor bilobed, with peduncles, transverse bars absent. Parasitic on Atlantic torpedo, Torpedo

WODIUEOANG = s o500 505 w5 55 505 50008 4545 6 75 150 08 46 6 5 0 8 3 € o 0 0 6 060 8 806 6 8 908 8 Amphibdella flavolineata (Fig. 38)
32(30) Haptor with 1 or 2 transverse bars. . ........ ... .. i i i i 33
33(32). Haptorwith | transVErSe DAL, . ..o wos s wm s iaimsnsn s mise s ioms s siamy oae s e e w s s aoam s ¥ios s win a5 w s 34
33(32) Haptor with 2 transverse bars. . ... ... . e 35

Figure 38
Amphibdella flavolineata: (A) ventral view. Scale: 1 mm; (B) hamulus.
Drawn from USNM 35159.
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34(33) Haptor broadly bilobed; eyespots present. Parasitic on smooth flounder, Pleuronectes putnami.
....................................................... Protancyrocephaloides liopsettae (Fig. 39)

Figure 39
Protancyrocephaloides liopsettae. (A) ventral view. Scale: 0.5 mm; (B) trans-
verse bar; (C) ventral hamulus; (D) dorsal hamulus. B-D scales: 0.05 mm.
Drawn from USNM 74609.
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34(33) Haptor entire; eyespots absent. Parasitic on spiny dogfish and Atlantic torpedo.
.......................................................... Amphibdelloides maccallumi (Fig. 40)

35(33) Haptor with radially arranged row of troughlike sclerotized supporting structures. Parasitic on
windowpane, Scophthalmus aquosus. .. .......... ...t Bothitrema bothi (Fig. 41)

35(33) Haptor lacking radially arranged sclerotized supporting structures. . ..................oouuvoun . 36

Figure 41
Bothitrema bothi: ventral view.
Scale: 0.5 mm. Drawn from
specimens collected from
windowpane, Scophthalmus
aquosus, off New Jersey.

Figure 40
Amphibdelloides maccallumi: (A) ventral view. Scale: 0.5 mm; (B)
ventral bar; (C) ventral hamulus; (D) dorsal hamulus. B-D
scales: 0.05 mm. Drawn from USNM 35700.
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36(35) Intestinal ceca not confluent posteriorly; body much broader than haptor; male copulatory appara-
tus contains a thin fishhook-shaped sclerotized penis with a thin elongate Y-shaped accessory piece.
Parasitic on Atlantic needlefish, Strongylura marina. . ................. ... Ancyrocephalus parvus (Fig. 42)

36(35) Intestinal ceca confluent posteriorly; body about as broad as haptor. .. ........................ ... 37

Figure 42
Ancyrocephalus parvus: (A) ventral view. Scale: 0.2 mm; (B) hamuli and transverse bars. Scale:
0.025 mm. Drawn from USNM 8143.
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37(36) Haptor dorsal transverse bar with knobbed lateral extremities; penis sclerotized, tubular, straight,
with spiral thread and Y-shaped accessory piece. Parasitic on white perch, Morone americana.
................................................................. Onchocleidus nactus (Fig. 43)

37(36) Haptor dorsal transverse bar without lateral knobs; penis tube curved, without spiral thread.......... 38

B _

Figure 43
Onchocleidus nactus: (A) ventral view. Scale: 0.05 mm; (B) dorsal hamulus; (C) ventral hamulus;

t)

(D) dorsal bar; (E) ventral bar. B-D scales: 0.02 mm. Drawn from USNM 73744,
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38(37) Haptor ventral transverse bar bifid laterally, lacking prominent sculpturing. Parasitic on Atlantic
spadefish, Chaetodipterus faber.. ... ... ... ... ... ... .. ... ...... Pseudohaliotrema longiphallus (Fig. 44)

|
L1
o
L1
A

Pseudohaliotrema longiphallus: (A) ventral view. Scale: 0.2 mm; (B) ven-
tral hamulus; (C) ventral transverse bar; (D) dorsal transverse bar. B-D
scales: 0.025 mm. Drawn from USNM 36959.
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38(37) Haptor ventral transverse bar rounded laterally, with prominent medial sculpturing. Parasitic on
striped mullet, Mugil cephalus. ................ .. ... ... ... ... ....... Haliotrema vanbeneden: (Fig. 45)

39(1) Haptor with 4 or more clamps, posterior haptoral appendix present or absent; anterior adhesive
areédd PAIT OFf DUCCAl SUCKETS. . - - ovv o s o vieweie wior e o oo oo sis e esimrs isinie o im ot e e v e s s st o a1 7 5 1o 0 oo 44

39(1) Haptor with 3 pairs of suckers, each having a curved hooklike sclerite; posterior haptoral appendix
present; anterior adhesive area an oral sucker or shallow muscular grooves. ....................... 40

® ge®°

Figure 45
Haliotrema vanbenedeni: (A) dorsal view. Scale: 0.2 mm; (B) hamuli and transverse bars. Scale: 0.05
mm. Drawn from USNM 49342.
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40(39) Haptoral appendix armed with 3 pairs of sclerites and 1 pair of small suckers; mouth flanked by 1
pair of ventral muscular depressions; 2 pairs of eyespots present. Parasitic on shortnose sturgeon,
ACIPTISEr DYCUITOSIIUMY, ¢ v s o svaiws rmwsmmn suw o sms o s o srs e snmssns Diclybothrium armatum (Fig. 46)

40(39) Haptoral appendix with 1 pair of small hamuli and 1 pair of distinctly muscular suckers; anterior

adhesive area an oral sucker; eyespots absent. Parasitic on elasmobranchs.
(Family Hexabothriidae) 41

Figure 46
Diclybothrium armatum: (A) ventral view. Scale: 2 mm; (B) haptoral appendix.
Scale: 0.2 mm. Drawn from USNM 73136.
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41(40) Male copulatory complex armed with small curved spines; eggs with filamentous appendage at
abopercular pole. Parasitic on smooth dogfish, Mustelus canis.. ........... Hexabothrium musteli (Fig. 47)

41(40) Male copulatory complex unarmed; eggs with or without 2 polar appendages. .................... 42

Figure 47
Hexabothrium musteli: (A) ventral view. Scale: 0.5 mm; (B) cirrus. Scale: 0.05 mm; (C) sucker
sclerite. Scale: 0.1 mm. Drawn from USNM 8132.
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42(41) Vaginae merge to form a single duct before entering vitelline reservoir; ovary proximally lobate,
descending and ascending branches sinuous; eggs with ridges, lacking elongate polar appendages.
Parasitic on the barndoor skate, Raja laevis. . ........................... Rajonchocotyle laevis (Fig. 48)

42(41) Vaginae do not merge, enter transverse vitelline duct separately; ovary proximally branched; eggs
lacking ridges, with 2 elongate polar appendages. Parasitic on sharks or spiny dogfish. .............. 43

Figure 48
Rajonchocotyle laevis: (A) ventral view. Scale: 2 mm; (B) sclerite. Scale: 0.5 mm; (C) egg. Scale 0.1 mm. Drawn from
USNM 36721.



Hendrix: Monogenea of the Eastern United States 43

43(42) Descending branch of ovary straight; ootype smooth. Parasitic on requiem sharks (Carcharhinidae)
and hammerhead sharks (Sphyrnidae). ................... ... ... ... ..., Erpocotyle spp. (Fig. 49)

Figure 49
Erpocotyle sphyrnae. (A) ventral view. Scale: 1 mm; (B) sucker with sclerite. Scale: 0.2 mm. Drawn
from USNM 8136.
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43(42) Descending branch of ovary sinuous; ootype with longitudinal row of large cells giving ribbed
appearance. Parasitic on spinydogfish.. ........ ... ... .. . ... 0L, Squalonchocotyle spp. (Fig. 50)

Figure 50
Squalonchocotyle squali: (A) ventral view. Scale: 1 mm; (B) sclerite. Scale: 0.1 mm.
Drawn from USNM 8133.
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44(39) Haptor with 4 clamps, terminal lappet broad. Parasitic on jacks (Caranx spp.).

............................................................. Protomicrocotyle mirabilis (Fig. 51)
44(39) Haptor with more than 4 clamps. ...... ... ... . . 45
45(44) Haptor with 5 t08 €lamiPs: « o v svims snisiomae sms sioime sws £ eiaima s o ats 5 aeis s s e e s ams salsasnsns 46
45(44) Haptor with more than 8 clamps. . ... ... ... . i i i 63

Figure 51
Protomicrocotyle mirabilis: ventral view. Scale:
0.5 mm. Drawn from USNM 37110.
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46(45) Clamps with a patch of approximately 30 spines in the outer anterior quadrant, 8 sclerites on each

asymmetric clamp. Parasitic on pollock, Pollachius virens. .............. Diclidophora denticulata (Fig. 52)
46(45) Clamps WithOUE SPINES. . . . ... ittt it 47
47(46) Clamps approximately equal in size, with muscular sucker in one quadrant. ....................... 48
47(46) Clamps unequal in size, without muscular sucker.. ....... ... ... ... . i il i 51
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Figure 52
Diclidophora denticulata: (A) ventral view. Scale: 2 mm; (B) clamp. Scale: 0.4 mm. Drawn from
USNM 63394.
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48(47) Body constricted to form prehaptoral peduncle; vitelline follicles absent in peduncle. Parasitic on
summer flounder, Paralichthys dentatus, and seatrout, Cynoscion spp. . . . . .. Neoheterobothrium spp. (Fig. 53)

48(47) Body not constricted to form prehaptoral peduncle; vitelline follicles extend to or into haptor........ 49

2.3

L)
oo

Figure 53
Neoheterobothrium affine: (A) ventral view. Scale: 2 mm; (B) clamp. Scale: 0.2 mm. Drawn from USNM 4676.
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49(48) Haptor with 3 pairs of pedunculate clamps and 1 pair of small sessile clamps at the posterior of the
haptoral appendix. Parasitic on silver perch, Bairdiella chrysoura, and white perch. ... Pedocotyle spp. (Fig. 54)

49(48) Haptor with 4 pairs of pedunculate clamps; haptoral appendix and sessile clamps absent. ........... 50

Figure 54
Pedocotyle morone: (A) ventral view. Scale: 2 mm; (B) pedunculate clamp.
Scale: 0.2 mm. Drawn from USNM 35594.
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50(49) Testes postovarian; seminal receptacle preovarian; vitelline follicles extend to but do not enter
haptor. Parasitic on pigfish, Orthopristis chrysoptera, and northern kingfish, Menticirrhus saxatilis.
.................................................................... Choricotyle spp. (Fig. 55)

Figure 55
Choricotyle aspinachorda, ventral view. Scale: 2
mm. Drawn from USNM 38151.
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50(49) Testes and seminal receptacle both postovarian; vitelline follicles extend into the haptor. Parasitic

on searobins, Prionotus SPP. . .. ..ot e Orbocotyle prionoti (Fig. 56)
51(47) Clainpspedimeulare; With 8 SCIEIIES, « s w v swmy omuroen sums 0ns $0 65 Kmss 58055 5088 ES £06 555858 52
51(47) Clamps pedunculate or sessile, fewer than 8 sclerites........... ... ... .. i ... 53

Figure 56
Orbocotyle prionoti: (A) ventral view. Scale: 0.5 mm; (B) pedunculate clamp. Scale: 0.1 mm. Drawn from
specimens collected from northern searobins, Prionotus carolinus, in the New York Bight.
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52(51) Clamps progressively larger towards posterior of haptor. Parasitic on hakes (Gadidae).
.......................................................... Diclidophoroides maccallumi (Fig. 57)

Figure 57
Diclidophoroides maccallumi: ventral view. Scale:
2 mm. Drawn from USNM 35106.
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52(51) Clamps progressively smaller towards posterior of haptor. Parasitic on Atlantic croaker, Micropogonias
WRABLALUS, + < w05 0 25 im 5015 0505 6 90w w5 s inlwn s 1o vt s e 5 6 8 03 0 31 o 0 5 i 0 5 o0 3 306 Absonifibula bychowskyi (Fig. 58)

53(51) Suckerlike muscular clamps with 3 sclerites, the middle one X-shaped. Parasitic on scombrids.
................................................................. (Family Hexostomatidae) 54

53(51) Clamps with more than 3 sclerites, none X-shaped............... ... ... ... ... ... ... .. ... ...... 55

Figure 58
Absonifibula bychowskyi: (A) ventral view. Scale: 0.3 mm; (B) clamp; (C) cirrus spines.
Drawn from USNM 73245.
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54(53) Haptor with 4 pairs of sessile clamps in 2 longitudinal rows, the posterior pair slightly smaller than
the others. Parasiticon little tunny.. . ........... ... ... ... .. ... ..., Neohexostoma euthynni (Fig. 59)

Figure 59
Neohexostoma euthynni: (A) ventral view. Scale: 1 mm; (B) sessile clamp.
Scale: 0.2 mm. Drawn from USNM 74151.
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54(53) Haptor with 4 pairs of sessile clamps in a transverse row along posterior margin, median pair about
one-half the size of the others. Parasitic on Atlantic bonito, Sarda sarda . . .. ... Hexostoma lintoni (Fig. 60)

55(53) Clamps sessile, anterior pair much larger than posterior 3 pairs, terminal lappet with 1 pair of
hamuli and 2 pairs of marginal hooks of which 1 pair is enlarged. Parasitic on hakes (Merluccius

ST DY) P PP PP PP P Anthocotyle merluccii (Fig. 61)

55(53) Clamps sessile, anterior pair not larger than posterior 3 pairs.. . ............ ... . .. .. 56

A
Figure 60 Figure 61
Hexostoma lintoni: ventral view. Scale: 2 mm. Anthocotyle merluccii: (A) ventral view. Scale: 2 mm; (B) large clamp. Scale: 1 mm.

Drawn from USNM 6676. Drawn from USNM 35607.
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56(55) Haptor divided by a deep cleft into 2 narrow lobes, each lobe with 4 clamps; 1 pair of small hamuli
at the base of the cleft. Parasitic on Florida pompano, Trachinotus carolinus.
.............................................................. Bicotylophora trachinoti (Fig. 62)

56(55) Haptor not divided into 2 narrow lobes. . ........ ... .. .. 57

57(56) Clamps approximately spherical, with 2 inverted U-shaped sclerites forming the anterior and
posterior edges of the clamp opening; hamuli at the posterior margin of haptor; genital corona with
2 AYPES OFNOOKS.. iy vty s i imim e s i s &t e e i o i g s e (Family Mazocraeidae) 58

Figure 62
Bicotylophora trachinoti: ventral view. Scale: 1 mm. Drawri
from USNM 35611. '
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57(56) Clamps elongated and usually modified in shape, U-shaped sclerites separated medially; 2 pairs of
marginal hooks present at posterior margin of haptor; genital corona with a circle of curved hooks.
............................................................ (Family Macrovalvitrematidae) 61

58(57) Haptor with 4 clamps on one side and 1 small clamp on the other. Parasitic on chub mackerel,
L T L T R e B A G 3 0 G 3 e 3 08 T B 5 o 3 0 B ey 1 s i e e o Grubea cochlear (Fig. 63)

58(57). Haptor with 4 clamps on €aChSIAC: o« i v us e o056 mms 6w smasm s s s s & ssm s 555055 535084 § o as 6880 59

Figure 63
Grubea cochlear. (A) ventral view. Scale: 2 mm; (B) clamp. Scale: 0.2 mm. Drawn from
USNM 8160.
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59(58) Clamps on short, well-separated peduncules along the lateral margins of the body distributed
anteriorly to the level of the gonads. Parasitic on herrings (Clupeidae). ..... Mazocraeoides spp. (Fig. 64)

59(58) Clamps:conAned t0:a dISHNCE IAPTOT: & o oo v v s s rmw s oo s s aiesim s ses oy s s s s s somnsss s 60

Figure 64
Mazocraeoides georgei: ventral view. Scale: 0.5 mm.
Drawn from USNM 35627.
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60(59) Clamps pedunculate; haptoral lappet divided, with a pair of hamuli; vitellaria extend into haptor.
Parasitic on Atlantic menhaden, Brevoortia tyrannus. .. ................. Clupeocotyle brevoortia (Fig. 65)

Figure 65
Clupeocotyle brevoortia: (A) ventral view. Scale: 1 mm; (B) clamp. Scale: 0.05 mm; (C) haptoral
lappets. Scale: 0.1 mm. Drawn from USNM 37492.
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60(59) Clamps sessile; haptoral lappet not divided, with a pair of hamuli; vitellaria extend to anterior
margin of haptor. Parasitic on Atlantic mackerel, Scomber scombrus. . . . .......... Kuhnia scombri (Fig. 66)

61(57) Clamps dissimilar in shape, anterior 3 pairs of clamps an elongate “firetong” shape, posterior pair
oblong; lateral margin of body behind the genital corona pleated; testis single. Parasitic on silver
Hargisia bairdiella (Fig. 67)

Figure 67
Hargisia bairdiella: ventral
view. Scale: 0.1 mm. After

Kuhnia scombri: (A) ventral view. Scale: 2 mm; (B) clamp. Scale:
Hargis, 1956a.

Figure 66

0.05 mm. Drawn from USNM 35620.
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62(61) Clamp sclerites with toothlike serrations, anterior pair of clamps largest; genital corona with a circle
of 6 to 7 small curved hooks. Parasitic on pigfish. ........................ Pseudotagia cupida (Fig. 68)

62(61) Clamps sclerites lack toothlike serrations, posterior pair of clamps largest; genital corona with 10 to
12 curved hooks. Parasitic on Atlantic croaker. .............. Macrovalvitrematoides micropogoni (Fig. 69)

63(45) Haptor elongate, clamps in lateral rows on a distinct haptor or on side of body

63(45) Haptor truncate or fishtail shaped, clamps in a row along posterior margin of haptor. .............. 64

i

e
e o o

Figure 68 Figure 69
Pseudotagia cupida: ventral Macrovalvitrematoides micropogoni: (A) ventral view with clamps in lateral view. Scale: 0.2 mm;
view. Scale: 0.3 mm. Drawn (B) clamp. Scale: 0.05 mm. Drawn from specimens collected from Atlantic croaker, Micropogonias

after Hargis, 1956a. undulatus, off Beaufort, North Carolina.
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64(63) Haptor fishtail shaped, clamps of two different shapes, elongate “firetong” and ovoid microcotylid,
on opposite lobes of haptor, hamuli absent. Parasitic on Florida pompano.

................................... (Family Pyragraphoridae) Pyragraphorus pyragraphorus (Fig. 70)

64(63) Haptor truncate, clamps of one shape along posterior margin of haptor, hamuli present............. 65

°

Figure 70
Pyragraphorus pyragraphorus: (A) ventral view. Scale: 1 mm; (B) clamps. Scale: 0.1 mm. Drawn
from USNM 36559.
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65(64) Haptor with approximately 37 clamps with accessory sclerites and multiple ribs (gastrocotylid type),
hamuli at terminus of haptor; genital atrium armed with a circle of 12 spines. Parasitic on Spanish
mackerels, Scomberomorus maculatus.. . . ............ . ... ... Pseudaxine mexicana (Fig. 71)

65(64) Clamps lacking accessory sclerites and ribs (microcotylid type), hamuli at midpoint in clamp row;
genital atrium armed orunarmed. ....... .. (Family Axinidae) 66

Figure 71
Pseudaxine mexicana: (A) ventral view. Scale: 0.5 mm; (B) genital atrium.
Scale: 0.025 mm. Drawn from USNM 9167.
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66(65) Haptor with approximately 46 clamps; genital atrium armed with 2 rows of lateral and 1 row of
medial spines; male copulatory organ armed with circle of 12 spines; ovary U-shaped. Parasitic on
silverstripe halfbeaks, Hyporhamphus unifasciatus. . . .. ...................... Axine hyporhampi (Fig. 72)

Figure 72
Axine hyporhampi: (A) ventral view. Scale: 0.5 mm; (B) genital atrium and cirrus spines. Drawn from USNM
36550.
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66(65) Haptor with 42 to 82 clamps; genital atrium and male copulatory organ unarmed; ovary J-shaped.

Parasitic on Atlantic needlefish.. .. ... ... ... ... .. . . . . i Nudaciraxine gracilis (Fig. 73)
67(63) Clamps with accessory sclerites and multiple ribs (gastrocotylid type). . ......... ... i, 68
67(63) Clamps lack accessory sclerites and multiple ribs (microcotylid type). ......... ... ...t 71
68(67) Clamps confined to haptor PrOPer. . ... ...ttt ettt e ettt e i 69
68(67) Clamps along lateral body margins.. .. ...... ... ... i 70

69(68) Haptor with about 80 somewhat asymmetric clamps in two equal rows; vitellaria not extending into
haptor; male copulatory organ with numerous short spines. Parasitic on bluefish, Pomatomus saltatrix,
striped bass, Morone saxatilis, and mackerels, Scomberomorus spp. ....... Gotocotyla acanthophallus (Fig. 74)
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Figure 73
Nudaciraxine gracilis: ventral view.
Scale: 1 mm. Drawn from USNM
37723.

Gotocotyla acanthophallus: (A) ven-
tral view. Scale: 1 mm; (B) hamu-
lus. Scale: 0.05 mm; (C) cirrus.
Drawn from USNM 36558.
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69(68) Haptor with about 135 clamps in two unequal rows, a short row of 50 and a long row of 85 opposite;

vitellaria extending into haptor; male copulatory organ with numerous elongate spines. Parasitic on
INACKETEIS:, . s e 503 & s i men i 5 66005 AL & e Bf Wb BB B E b e iRes B Scomberocotyle scomberomori (Fig. 75)
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Figure 75

Scomberocotyle scomberomori: (A) ventral view. Scale: 1 mm; (B) cirrus and genital atrium. Scale:
0.1 mm. Drawn from USNM 37494.



66 NOAA Technical Report NMFS 121

70(68) Haptor footlike with about 40 clamps; testes few, large; vitellaria confined to ventral half of haptoral ‘
region. Parasiticon mackerels. ........... ... ... ... .. L il Thoracocotyle crocea (Fig. 76)

Figure 76
Thoracocotyle crocea: (A) ventral view. Scale: 1 mm; (B) clamp. Scale: 0.05 mm. Drawn from
USNM 35588.
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70(68) Haptor not footlike, with about 200 clamps in roughly equal rows; testes numerous, small; vitellaria
not so confined. Parasitic on wahoo, Acanthocybium solandri. . . . . ... Neothoracocotyle acanthocybii (Fig. 77)

71(67) Clamps in distinctly unequal rows.. . ............ .. i i (Family Heteraxinidae) 72
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Figure 77

Neothoracocotyle acanthocybii: (A) ventral view. Scale: 2 mm; (B) geni-
tal atrium. Scale: 0.1 mm. Drawn from USNM 38132.
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71(67) Clamps in approximately equalrows. .......... ... .. ... ... ... (Family Microcotylidae) 73

72(71) Clamps asymmetrical, unequal in size and shape, clamps in the long row larger, about 36-55 in
number, clamps of the short row 11-17 in number; genital atrium and male copulatory organ
armed with more than 30 spines. Parasitic on jacks, Caranxspp. ............... Cemocotyle spp. (Fig. 78)

Figure 78
Cemocotyle noveboracensis: (A) ventral view. Scale: 2 mm; (B) clamp. Scale: 0.05 mm; (C)
genital atrium and cirrus. Scale: 0.1 mm. Drawn from USNM 37738.



72(71)

73(71)

73(71)

Hendrix: Monogenea of the Eastern United States 69

Clamps symmetric and approximately equal in size and shape, with 25-35 in the long row and 18-21
in the short row; genital atrium armed with fewer than 20 spines; male copulatory organ unarmed.

Parasitic on spot, Leiostomus xanthurus. ........................... Heteraxinoides xanthophilis (Fig. 79)
Genital atriomy UNATINEA:: « .o s i o s w66 65 58 555 5 5 8 505 58 6 4 5% 8 5 %5 578 515 6 515 856 55,8 6 % 5, 6 0 8 8w wEe R4 8 74
Genital atrium armed with spines. . ....... ... . e 75

e o ©
9%

AL 9
oo,r:.. :Jl..‘:
e \% ©
P MY A
32 ||| oot

Figure 79
Heteraxinoides xanthophilis: (A) ventral view. Scale: 0.5 mm; (B) clamp.
Scale: 0.025 mm; (C) genital atrium spines. Scale: 0.05 mm. Drawn from
USNM 38158.
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74(73) Clamps in double rows on each side of haptor; male copulatory organ unarmed. Parasitic on black
drumm, POgonias CromEs. « s s sis oo sisissn o maia s s les o e msisime smssinas s Pauciconfibula pogoniae (Fig. 80)

74(73) Clamps in a single row on each side of haptor; male copulatory organ armed with spines. Parasitic
ONISITIPEAIDASS RN PP e S P Gamacallum macroura (Fig. 81)
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Figure 81
Gamacallum macroura: (A) ventral view. Scale: 2 mm; (B) clamp; (C) egg. Drawn

from USNM 36525.
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Figure 80
Pauciconfibula pogoniae: ventral view. Scale:
2 mm. Drawn from USNM 35090.
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75(74) Genital atrium with 6 to 7 lateral muscular suckerlike pockets, armed with 3 rows of spines. Parasitic

ON SCATONL;, CTIOSCION SPPer 505 0o 1w #5503 1w 0 6 5 s w5k o 152 6105 13 305 20 8 o810 568 00wt o 79 Cynoscionicola spp. (Fig. 82)
75(74) Genital atrium lacking lateral pockets. . ...... ... .. .. .. 76

Figure 82
Cynoscionicola pseudoheteracantha: (A) ventral view. Scale: 1 mm; (B) clamp;

(C) egg; (D) genital atrium complex. Scale: 0.1 mm. Drawn from USNM
38251.
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76(75) Vitellaria extend to posterior end of body proper; genital atrium usually armed with a circle or patch
of spines. Parasitic on perciform fishes. ......... ... .. ... ... . o L Microcotyle spp. (Fig. 83)

Figure 83
Microcotyle pomatomi: (A) ventral view. Scale: 0.5 mm; (B) clamp; (C) genital atrium
spines. Scale: 0.05 mm. Drawn from specimens collected from bluefish, Pomatomus
saltatrix, off Beaufort, North Carolina.
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76(75) Vitellaria do not reach end of body; genital atrium armed with 15 to 20 pairs of spines in 3 groups.
Metamicrocotyla macracantha (Fig. 84)

Parasitic on striped mullet

5
)

Figure 84
Metamicrocotyla macracantha: (A) ventral view. Scale: 2 mm; (B) clamp; (C) genital atrium spines.

Drawn from USNM 38253.
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Annotated Systematic List

Numerous authors have contributed to reports of the
monogeneans, as well as the one udonellid discussed
below, from fish hosts of the estuarine and marine
coastal waters from the U.S.-Canada border to Beau-
fort, North Carolina. All known records for this region
are given for each of the 108 species. In addition,
annotated references to their biology and morphology
are included. No attempt is made here to give indi-
vidual global records for those species with cosmopoli-
tan distributions or to cite reports of their occurrence
in distant geographic locations. The taxonomic system
followed in this manual is generally a modification of
the scheme of Llewellyn (1970) as used by Beverley-
Burton (1984) for Canadian monogeneans. Superfami-
lies, families, genera, and species are arranged alpha-
betically within each of the orders of the class. Several
general references that may prove useful in the study of
Monogenea include Hargis (1957a), Koratha (1955a),
Lebedev (1979), Margolis and Arthur (1979), Price
(1939b), Rohde (1978b, 1979, 1981, and 1986), and
Schell (1985). For older literature and synonyms, see
Baer and Euzet (1961), Hargis et al. (1969, 1970, 1971,
1972, and 1982), Sproston (1946), or Yamaguti (1963).
Scientific as well as common names of fishes are in-
cluded when known and follow Special Publication No. 20
of the American Fisheries Society (Robins et al., 1991).

Class UDONELLIDEA Ivanov, 1952
Order UDONELLIDA Ivanov and Mamkaev, 1973

Family UDONELLIDAE Taschenberg, 1879

Udonella caligorum Johnston, 1835

Synonyms: Nitzschia papillosa Linton, 1898; Lintonia
papillosa (Linton, 1898) Monticelli, 1904; Calinella
myliobati Guberlet, 1936; Udonella socialis Linton, 1910;
and several others.

Records: Atlantic cod, Gadus morhua, Woods Hole
(Linton, 1898), Georges Bank (Linton, 1940); lumpfish,
Cyclopterus lumpus, and little tunny, Euthynnus alletteratus,
off Chesapeake Bay (Zwerner and Lawler, 1972).

Remarks: Udonella caligorum is found as a hyperpara-
site on copepods, such as Caligus spp., themselves para-
sitic on the gills of a variety of fish hosts. For example,
this species has been reported from the parasitic cope-
pod Caligus praetextus in the mouth and skin of red
drums, Sciaenops ocellatus, in Mississippi Sound and at
Palacois, Texas (Overstreet, 1983a and 1983b), and on
the isopod Livoneca vulgaris off San Francisco, Califor-
nia (Crane, 1972). Udonella caligorumis distributed along
both the Atlantic and Pacific coasts of North and South
America as well as off the coasts of Europe, Australia,

and New Zealand. Halton and Jennings (1965) pro-
vided some information on its feeding and digestive
processes; Kabata (1973) and Villalba (1985) gave the
distribution and probable feeding habits on copepod
hosts in Scottish and Chilean waters, respectively. Schell
(1972) described early development. Justine et al. (1985)
briefly described sperm ultrastructure; Rohde et al.
(1989) examined the fine structure of sperm, sense recep-
tors, flame bulbs, and tegument as a basis for phylogenetic
position. Price (1938b) and Nichols (1975) described the
morphology and possible taxonomic relationships. Udonella
caligorum is included in this manual because of its
cooccurrence with monogeneans on fish gills.

Class MONOGENEA Carus, 1863
Order MICROBOTHRIIDEA Lebedev, 1988

The microbothriids as well as the “monocotylids” (fami-
lies Monocotylidae and Loimoidae) are assigned to
orders following the scheme of Lebedev (1988) and
Boeger and Kritsky (1993). Earlier, Llewellyn (1970)
and Beverley-Burton (1984) mentioned the uncertain
relationships of the families with other monogeneans.
Lawler (1981) gave an extensive review of the zoogeog-
raphy and host specificity of members of the superfam-
ily Capsaloidea using Price’s (1936) scheme, which in-
cludes the present orders Microbothriidea, Mono-
cotylidea, and portions of Dactylogyrida.

Family MICROBOTHRIIDAE Price, 1936

Dermophthirius carcharhini MacCallum, 1926a

Synonyms: None.

Records: On the skin and nasal cavities of what is
probably the dusky shark, Carcharhinus obscurus (re-
ported by MacCallum [1926a] as Carcharhinus commer-
sonii), Woods Hole, Massachusetts. The exact species
represented by this host name is questionable (Lawler,
1981).

Remarks: Also reported from the skin of the blacktip
shark, Carcharhinus limbatus, off Grand Isle, Louisiana,
and Mississippi (Thatcher, 1959). Benz (1987) suggested
that the specimens identified by Thatcher (1959) may
be D. penneri. Cheung and Ruggieri (1983) believed
that specimens reported as D. carcharhini from sharks
off Senegal by Euzet and Maillard (1967) may be D.
nigrellir. It was redescribed by Price (1938b), but Cheung
and Ruggieri (1983) pointed out a misinterpretation of
the haptor structure by Price. Rand et al. (1986) described
its attachment to the Galapagos shark, C. galapagensis.

Dermophthirius penneri Benz, 1987
Synonyms: None.



Records: On the body surface of the blacktip shark,
New Jersey (Benz, 1987).

Remarks: Benz (1987) also reported it from the Gulf
of Mexice, off Florida.

Microbothrium apiculatum Olsson, 1869

Synonyms: Dermophagus squali MacCallum, 1926b, and
Philura orata MacCallum, 1926a.

Records: On the skin in the cloacal region of the
spiny dogfish, Squalus acanthias, Chesapeake Bay
(Zwerner and Lawler, 1972), and Woods Hole, Massa-
chusetts (MacCallum, 1926, a and b); probably the dusky
shark, Carcharhinus obscurus (reported as Carcharhinus
commersonii), Woods Hole (MacCallum, 1926, a and b).

Remarks: Other geographic records include Canada
(Beverley-Burton, 1984) and the eastern Atlantic. Price
(1938b) redescribed the species and (1963) reviewed
the family and gave a key to the species of Microbothrium.

Neodermophthirius harkemai Price, 1963

Synonyms: Cadenatia polytestis Euzet and Maillard,
1967.

Record: On the gills of the lemon shark, Negaprion
brevirostris, North Carolina (Price, 1963).

Remarks: Also reported off Senegal by Euzet and
Maillard (1967).

Order MONOCOTYLIDFA Lebedev, 1988
Family LOIMOIDAE Bychowsky, 1957

Loimopapillosum dasyatis Hargis, 1955e

Synonyms: None.

Record: On the gills of the bluntnose stingray, Dasyatis
say, Chesapeake Bay (McMahon, 1963).

Remarks: Also reported from stingrays collected at

Alligator Harbor, Florida (Hargis, 1955e).

Loimos salpinggoides MacCallum, 1917

Synonyms: None.

Records: On the gills of the dusky shark, Woods Hole
(MacCallum, 1917).

Remarks: Price (1938b) redescribed the species, and
Manter (1944) supplemented its description.

Loimos scoliodoni (Manter, 1938) Manter, 1944
Synonyms: Tricotyle scoliodoni Manter, 1938.
Records: On the gills of the Atlantic sharpnose shark,

Rhizoprionodon terraenovae, Beaufort, North Carolina

(Manter, 1938).

Remarks: Also found on sharks from Alligator Har-
bor, Florida (Hargis, 1955e), and Texas by Koratha

(1955b), who also redescribed it.
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Family MONOCOTYLIDAE Taschenberg, 1879

Cathariotrema selachii (MacCallum, 1916b) Johnston and
Tiegs, 1922

Synonyms: Monocotyle selachii MacCallum, 1916b, and
Paramonocotyle selachii (MacCallum, 1916b) Johnston, 1934.

Records: In the nasal cavities of the thresher shark,
Alopias vulpinus; dusky shark; and the smooth hammer-
head, Sphyrna zygaena (MacCallum, 1916b); “shark” (re-
ported as Carcharias commersonii by Price, 1938b), all at
Woods Hole, Massachusetts.

Remarks: Redescribed by Price (1938b).

Dasybatotrema dasybatis (MacCallum, 1916b) Price,
1938b

Synonyms: Monocotyle dasybatis MacCallum, 1916b, and
Monocotyloides dasybatis (MacCallum, 1916b) Johnston,
1934.

Records: On the gills of the roughtail stingray, Dasyatis
centroura, Woods Hole, Massachusetts (MacCallum,
1916b).

Remarks: Price (1938b) redescribed the species. Euzet
and Maillard (1967) gave a detailed description of the
haptor and revised the generic diagnosis based on speci-
mens from Dasyatis marmorata taken off Senegal, Africa.
Young (1967) revised the generic diagnosis.

Empruthotrema raiae (MacCallum, 1916b) Johnston and
Tiegs, 1922

Synonyms: Acanthocotyle raiae MacCallum, 1916b.

Records: In the nasal fossae of the little skate, Raja
erinacea, and winter skate, R. ocellata, Woods Hole, Mas-
sachusetts (MacCallum, 1916b); gills of the clearnose
skate, R. eglanteria, Chesapeake Bay (McMahon, 1963).

Remarks: Also reported from Alligator Harbor,
Florida (Hargis, 1955e). Redescribed by Price (1938b)
and Kearn (1976), who also described the onco-
miracidium and gave an emended generic diagnosis
based on specimens from eastern Atlantic rajids.
Whittington and Kearn (1992) also emended the ge-
neric diagnosis.

Heterocotyle minima (MacCallum, 1916b) Price, 1938b

Synonyms: Monocotyle dasybatis minimus MacCallum,
1916b; Trionchus dasybatis MacCallum, 1916b; Monocotyle
minima (MacCallum, 1916b) Johnston and Tiegs, 1922;
and Monocotyloides minimus (MacCallum, 1916b)
Johnston, 1934. Heterocotyle minimus may be a synonym
of H. (Monocotyle) pastinacae Scott, 1904, a species insuf-
ficiently described at this time.

Records: On the gills of the roughtail stingray and
spiny dogfish, Woods Hole, Massachusetts (MacCallum,
1916b).

Remarks: Redescribed by Price (1938b). Young (1967)
reviewed the genus and produced a key to species.
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Monocotyle diademalis Hargis, 1955d

Synonyms: Heterocotyloides diademalis (Hargis, 1955d)
Yamaguti, 1963.

Records: On the gills of the bluntnose stingray and
southern stingray, Dasyatis americana, Chesapeake Bay
(McMahon, 1963).

Remarks: Also known from dasyatids collected at Alli-
gator Harbor, Florida (Hargis, 1955d). Timofeeva
(1984) emended the generic diagnosis and produced a
key to the species of Monocotyle. Measures et al. (1990)
emended the subfamily and generic diagnoses and pro-
vided a phylogenetic analysis of the genus.

Monocotyle pricei Pearse, 1949

Synonyms: Heterocotyloides pricei (Pearse, 1949)
Yamaguti, 1963.

Records: On the gills of southern and bluntnose sting-
rays, Chesapeake Bay (McMahon, 1963). Also reported
from the gills of sheepshead, Archosargus probatocephalus,
collected at Beaufort, North Carolina (Pearse, 1949).
Hargis (1955d) considered this an accidental or abnor-
mal host.

Remarks: Redescribed by Hargis (1955d) from Alli-
gator Harbor, Florida, material. Kingston et al. (1969)
described the oncomiracidium.

Papillicotyle floridana (Pratt, 1910) Young, 1967

Synonyms: Monocotyle floridana Pratt, 1910; Heterocotyle
floridana (Pratt, 1910) Price, 1938b; Heterocotyle aetobatis
Hargis, 1955d; and Alloheterocotyla aetobatis Yamaguti, 1968.

Records: On the gills of the spotted eagle ray, Aetobatis
narinari, Beaufort, North Carolina (Pearse, 1949).

Remarks: Reported from the Tortugas, Florida (Pratt,
1910), the Gulf coast of Florida (Hargis, 1955d), and
Hawaii (Yamaguti, 1968). Redescribed by Price (1938b).
In addition, Young (1967) noted that this species has
10, not 8, radial septa.

Thaumatocotyle dasybatis (MacCallum, 1916b) Price,
1938b

Synonyms: Merizocotyle dasybatis MacCallum, 1916b, and
Pseudomerizocotyle dasybatis (MacCallum, 1916b) Kay, 1942.

Records: In the nasal fossae (MacCallum, 1916b)
and on the gills of the roughtail stingray and the little
skate, Woods Hole, Massachusetts (Price, 1938b).

Remarks: Redescribed by Price (1938b). This may be
a synonym of T. concinna Scott, 1904 (see Brinkmann,
1940; Lawler, 1981).

Order DACTYLOGYRIDA Bychowsky, 1937
Family ACANTHOCOTYLIDAE Price, 1936

Pseudacanthocotyla verrilli (Goto, 1899) Yamaguti, 1963
Synonyms: Acanthocotyle verrilli Goto, 1899, and A.
borealis Brinkmann, 1940.

Records: On the skin of the little skate, Maine
(Manter, 1925 and 1926), and Cape Cod, Massachu-
setts (Goto, 1899); and the thorny skate, R. radiata,
Cape Cod (Goto, 1899).

Remarks: Also reported from Canada, Greenland,
Iceland, Norway, and the Bering Sea. Redescribed by
Price (1938b). Using histochemical techniques, Joffe
and Kotikova (1988) demonstrated cholinesterase in
the nervous system.

Family AMPHIBDELLIDAE Bychowsky, 1957

Amphibdella flavolineata MacCallum, 1916b

Synonyms: None.

Records: On the primary gill mucosa of the Atlantic
torpedo, Torpedo nobiliana, Woods Hole, Massachusetts
(MacCallum, 1916b), and Menemsha Bight near Woods
Hole (Linton, 1940); “stingray,” Woods Hole (Price, 1937).

Remarks: Redescribed by Price (1937). This species
was also reported from the Irish Sea, off southern Eng-
land, and the Mediterranean. A detailed account of its
biology, morphology, and taxonomy was given by
Llewellyn (1960). Juveniles are found in the heart ven-
tricle of the host, and Lyons (1971) described epider-
mal ultrastructure of these juveniles as well as the gill-
dwelling adults.

Amphibdelloides maccallumi (Johnston and Tiegs, 1922)
Price, 1937

Synonyms: Amphibdelloides torpedinis Parona and
Perugia, 1890b, not Chatin, 1874; A. torpedinis MacCal-
lum, 1916b; and Amphibdella maccallum: Johnston and
Tiegs, 1922.

Records: On the secondary gill lamellae of the spiny
dogfish, Woods Hole, Massachusetts (Price, 1937); and
Atlantic torpedo, Woods Hole (MacCallum, 1916b;
Price, 1937).

Remarks: Records of the species beyond the range of
this manual include the Irish Sea, Irish Atlantic Slope,
off Plymouth, England, Mediterranean Sea, off Califor-
nia, and New Zealand. Redescribed by Alexander (1954),
Llewellyn (1960), and Dillon and Hargis (1965a).
Llewellyn (1960) studied its morphology and biology
and provided a list of amphibdellids from electric rays
(Torpedinidae). According to Llewellyn (1960), the onco-
miracidium described by Euzet (1957) was believed to be
that of either this species or A. vallei. Lyons (1966) pro-
vided histochemical data on hamuli and marginal hooks.

Family ANCYROCEPHALIDAE Bychowsky and Nagibina,
1978

Ancyrocephalus parvus Linton, 1940
Synonyms: None.



Records: On the gills of the Atlantic needlefish,
Strongylura marina, Woods Hole, Massachusetts (Linton,
1940), and Chesapeake Bay (Kingston et al., 1969).

Remarks: Also reported from Alligator Harbor,
Florida (Hargis, 1955b), off Alabama by Williams and
Rogers (1972), and on redfin needlefish, S. notata, in
Biscayne Bay, Florida (Skinner, 1978). The species was
redescribed by Williams and Rogers (1972), and
Kingston et al. (1969) described the oncomiracidium.

Family BOTHITREMATIDAE Bychowsky, 1957

Bothitrema bothi (MacCallum, 1913c) Price, 1936
Synonyms: Acanthocotyle bothi MacCallum, 1913c.
Records: On the gills of the windowpane, Scophthalmus

aquosus, Woods Hole, Massachusetts (MacCallum, 1913c,

19164, and 1917), and New Jersey (Meyers, 1978). Also

occasionally found in nares of New Jersey windowpanes

(this publication).

Remarks: Price (1937) redescribed this species.

Family CAPSALIDAE Baird, 1853

Lawler (1981) gave an extensive review of the zoogeog-
raphy and host specificity of members of the superfam-
ily Capsaloidea using the scheme of Price (1936).
Stunkard (1962) as well as Wheeler and Beverley-Bur-
ton (1987) pointed out the problems in clearly deline-
ating genera within the subfamily Capsalinae.

Benedeniella posterocolpa (Hargis, 1955e) Yamaguti, 1963
Synonyms: Benedenia posterocolpa Hargis, 1955e.
Records: On the ventral surface skin of the cownose

ray, Rhinoptera bonasus, Chesapeake Bay (McMahon, 1963).
Remarks: Also reported from this host in Tampa Bay,

Florida (Hargis, 1955e¢).

Caballerocotyla manteri (Price, 1951) Price, 1960

Synonyms: Capsala manteri Price, 1951.

Records: On the gills of the little tunny, Chesapeake
Bay (Zwerner and Lawler, 1972).

Remarks: Price (1951) reported this species off the
Tortugas, Florida. Mamaev (1968) described the sub-
species, C. m. affinis from South China Sea scombrids.
Price (1960), Stunkard (1962), Wagner and Carter
(1967), and Bussieras (1972) gave keys to the species.
Justine et al. (1985) described spermatozoan ultrastruc-
ture; and Justine and Mattei (1987) described sper-
matogenesis. Yamaguti (1968) considered Caballerocotyla
to be a subgenus of Capsala.

Capsala martinierei Bosc, 1811
Synonyms: None.
Records: On the skin of ocean sunfish, Mola mola,
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Atlantic coast from Newfoundland (Threlfall, 1967)
and Nova Scotia, Canada (Logan and Odense, 1974).
Remarks: This species has also been reported from
the eastern Atlantic Ocean, Mediterranean Sea, and
the Pacific coast of North America and Chile. Price
(1939a) redescribed the adult. Logan and Odense
(1974) studied the skin pathology caused by this worm,
and Kearn (1963) described the oncomiracidium. There
is a great deal of confusion in the literature over the
identification of this species as well as its separation
from Tricotyla molae and Tristoma coccineum. This species
has not yet been reported from this manual’s range,
but it is included because of the cosmopolitan distribu-
tion of its host and the proximity of the Canadian records.

Capsaloides cornutus (Verrill, 1875) Price, 1939a

Synonyms: Tristoma cornutum Verrill, 1875; Capsala
cornuta (Verrill, 1875) Johnston, 1929; and Capsaloides
cornutum (Verrill, 1875) Price, 1938a.

Records: On the gills of white marlin, Tetrapturus
albidus, Woods Hole, Massachusetts, and the Block Is-
land region, Rhode Island (Verrill, 1875; Price, 1939a).

Remarks: Price (1960) gave a key to the species.

Capsaloides magnaspinosus Price, 1939a

Synonyms: None.

Records: In the nares of white marlin, Woods Hole,
Massachusetts (Price, 1939a).

Remarks: The description is based on three speci-
mens collected by MacCallum.

Entobdella bumpusii (Linton, 1900) Johnston, 1929
Synonyms: Epibdella bumpusii Linton, 1900; Epibdella
(Phylline) bumpusii (Linton, 1900) Monticelli, 1902;
Phylline bumpusii (Linton, 1900) Linstow, 1903; Phyllonella
bumpusii (Linton, 1900) MacCallum, 1927; and Entobdella
(Parepibdella) bumpusii (Linton, 1900) Johnston, 1929.
Records: On the skin and gills of the roughtail sting-
ray, Woods Hole, Massachusetts (Linton, 1900).
Remarks: Redescribed by Price (1939a). Linton
(1908) described the genitalia and egg formation. Crane
(1972) gave a key to the species. Lyons (1966) reported
histochemical tests on hamuli and marginal hooks.
Klassen et al. (1989) reviewed and revised the genus,
giving an emended diagnosis and key to species.

Entobdella hippoglossi (Miiller, 1776) Blainville, 1818

Synonyms: Phylonella hippoglossi (Miller, 1776) Goto,
1899; Epibdella (Phylline) hippoglossi (Miller, 1776)
Monticelli, 1902; Entobdella (Entobdella) hippoglossi
(Mdller, 1776) Johnston, 1929; Epibdella bumpusii of
Canavan, 1934; Entobdella brattstroemi Brinkmann, 1952;
E. curvunca Ronald, 1957; E. rosaceus Crane, 1972; E.
steingroeveri (Cohn, 1916) Johnston, 1929; E. squamula
(Heath, 1902) Johnston, 1929.
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Records: On the skin of Atlantic halibut, Hippoglossus
hippoglossus, from Woods Hole, Massachusetts, and Swans
Island, Maine (Price, 1939a).

Remarks: Also reported from this host off Nova Scotia,
Greenland, Iceland, northern Europe, Alaska, the
Bering Sea, and the Barents Sea; arrowtooth flounder,
Atheresthes stomias, Bering Sea; Pacific halibut, H.
stenolepis, eastern Pacific and Bering Sea. Reported by
Meserve (1938) on the bullseye puffer, Sphoeroides an-
nulatus. This record is considered erroneous by mod-
ern workers (Lawler, 1981). Halton and Jennings (1965)
reported some aspects of nutrition, and Arme (1977)
reported on the amino acid composition. Kearn (1974a)
gave information on larval hatching and (1974b) de-
scribed the oncomiracidium. Klassen et al. (1989) pro-
vided comparative morphometric data.

Nasicola klawei (Stunkard, 1962) Yamaguti, 1968
Synonyms: Tristoma sp. of Rossignol and Repelin,
1962, and Caballerocotyla klawei Stunkard, 1962.
Records: In the nasal capsules of yellowfin tuna,
Thunnus albacares, off New York (Bane, 1969).
Remarks: Additional reports from 7. albacaresinclude
Puerto Rico, Bahamas, Venezuela, Gulf of Guinea, east-
ern Atlantic Ocean, and the Pacific Ocean off northern
Peru and Hawaii (reported as Neothunnus macropterus by
Stunkard [1962]); blackfin tuna, 7. atlanticus, Puerto
Rico; and tuna, Hawaii. Bane (1969) gave comparative
measurements of worms from the two Atlantic hosts.

Nitzschia sturionis (Abildgaard, 1794) Kregyer, 1852

Synonyms: Phylline sturionis (Abildgaard. 1794)
Monticelli, 1908.

Records: On the gills of the Atlantic sturgeon,
Acipenser oxyrhynchus, New Brunswick, Canada (Appy
and Dadswell, 1978).

Remarks: This species is included because the record
is near the geographic range of this manual. Also, N.
superba may be a synonym of N. sturionis (Bychowsky,
1957). It has been reported from the gills of sturgeons
from northern and eastern Europe. Timofeeva (1983)
studied the nervous system. Gusev and Timofeeva (1986)
described ciliary cells and chaetotaxy of the onco-
miracidium, and Joffee et al. (1987) gave a description
of the adult pharynx.

Nitzschia superba MacCallum, 1921

Synonyms: Nitzschia elegans of Verrill (1875) and of
Linton (1898) and N. elongata of Linton (1901).

Records: On the gills and inner surface of the opercu-
lum of shortnose sturgeon, Acipenser brevirostrum, Woods
Hole, Massachusetts; and Atlantic sturgeon, Woods Hole
(Linton, 1898).

Remarks: Redescribed by Price (1939a). Bychowsky
(1957) considered this to be a synonym of N. sturionis.

However, more work is needed to clarify the validity of
this species.

Tricotyla molae (Blanchard, 1847) Guiart, 1938

Synonyms: Capsala molae (Blanchard, 1847) Johnston,
1929; Tricotyla cutaneavar. mediterranea or T. c. microcotyla
of Guiart (1938); and Tristomum rudolphianum of Diesing
(1850) and of Linton (1898 and 1900).

Records: On the skin of the ocean sunfish, Woods
Hole, Massachusetts (Linton, 1898 and 1940), New Jer-
sey (Leidy, 1890; Price, 1962c), and off Delaware (this
publication).

Remarks: Also reported from the eastern Atlantic
Ocean and Mediterranean Sea. Because of their simi-
larity, past workers have probably confused Tricotyla
molae with Capsala martinierei.

Tristoma coccineum Cuvier, 1817

Synonyms: None.

Records: On the gills of smooth hammerhead, Woods
Hole, Massachusetts; and swordfish, Xiphias gladius,
Woods Hole (Price, 1939a) and northwest Atlantic (Iles,
1971).

Remarks: Iles (1971) detailed differences between 7.
coccineum and T. integrum from swordfish captured off-
shore along the middle Atlantic coast. This species is
also known from the eastern Atlantic Ocean and Medi-
terranean Sea.

Tristoma integrum Diesing, 1850

Synonyms: Tristomum rotundum Goto, 1894, and T.
coccineum Cuvier, of Linton (1898, 1900, 1901, and 1940).

Records: On the gills of swordfish from the north-
west Atlantic Ocean (Iles, 1971) and Woods Hole, Mas-
sachusetts (Price, 1939a).

Remarks: None.

Tristomella laevis (Verrill, 1875) Guiart, 1938
Synonyms: Tristoma laeve Verrill, 1875; Tristomum
histiophori Bell, 1891; Tristomum laeve var. armata Goto,
1899; and Tristomella laeve (Verrill, 1875) Johnston, 1929.
Records: In the mouth of white marlin, Block Island,
Rhode Island (Verrill, 1875); gills of swordfish, Woods
Hole and Block Island region (Linton, 1940).
Remarks: Also reported off Puerto Rico by Dyer et al.
(1992), from the eastern and southern Atlantic Ocean
(Pritchard, 1961), and off India on billfishes (Istio-
phoridae and Xiphiidae). Price (1938a) redescribed
the species from Brazilian dolphin, Coryphaena hippurus.

Tristomella lintoni (Price, 1939a) Price, 1960
Synonyms: Tristoma laeve of Linton (1898 and 1901)
and Capsala lintoni Price, 1939a.
Records: On the gills of skipjack tuna, Katsuwonus



pelamis, near Martha’s Vineyard, Massachusetts (Price,
1939a).

Remarks: The species description is based upon a
single immature specimen.

Tristomella onchidiocotyle (Setti, 1899) Guiart, 1938

Synonyms: Tristomum onchidiocotyle Setti, 1899; Capsala
onchidiocotyle (Setti, 1898) Johnston, 1929; Capsala
onchidiocotyle (Setti, 1899) Price, 1938a; and C. maccallumi
Price, 1939a.

Records: On the gills of the little tunny, Woods Hole
region (Price, 1939a).

Remarks: Also reported from tunas in the Mediterra-
nean and off the coast of Angola.

Family DACTYLOGYRIDAE Bychowsky, 1933

Haliotrema vanbenedeni (Parona and Perugia, 1890a)
Young, 1968

Synonyms: Tetronchus Van Benedenii Parona and
Perugia, 1890a; Ancyrocephalus vanbenedenii (Parona and
Perugia, 1890a) Johnston and Tiegs, 1922; Haplocleidus
vanbenedeni (Parona and Perugia, 1890a) Palombi, 1949;
Pseudohaliotrema mugilinus Hargis, 1955c; and Haliotrema
mugilinus (Hargis, 1955c) Yamaguti, 1963.

Records: On the gills of the striped mullet, Mugil
cephalus, Chesapeake Bay (Zwerner and Lawler, 1972).

Remarks: Also reported from mullets (Mugilidae) off
Georgia (Rawson, 1976), Biscayne Bay (Skinner, 1975)
and Alligator Harbor, Florida, Puerto Rico, and in the
North, Mediterranean, and Black Seas. Gusev (1955) re-
described the species; Mizelle and Price (1964) gave a key
to genera in the subfamily Ancyrocephalinae; and Young
(1968) revised the genus. Garcia and Williams (1985)
gave some temporal data on this species from Puerto Rico.

Onchocleidus nactus (Mayes and Johnson, 1975) Wheeler
and Beverley-Burton, 1989

Synonyms: Urocleidus nactus Mayes and Johnson, 1975,
and Pterocleidus nactus (Mayes and Johnson, 1975)
Beverley-Burton et al., 1986.

Records: On the gills of white perch, Morone americana,
estuarine Abermarle Sound, North Carolina (Mayes
and Johnson, 1975), and the lower Hudson River, New
York (Liquori and Insler, 1985).

Remarks: Wheeler and Beverley-Burton (1989)
supplemented the species description. Liquori and
Insler (1985) gave data on seasonal fluctuations of O.
nactus populations in the Hudson River.

Protancyrocephaloides liopsettae Burn, 1978

Synonyms: None.

Records: On the gills of smooth flounder, Pleuronectes
putnami, Great Bay, New Hampshire (Burn, 1978).
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Remarks: Burn (1980) gave further information on
the seasonal distribution of this species.

Pseudohaliotrema longiphallus (MacCallum, 1915) Young,
1967

Synonyms: Diplectanum longiphallus MacCallum, 1915;
Ancyrocephalus longiphallus (MacCallum, 1915) Johnston
and Tiegs, 1922; A. chaetodipteri Pearse, 1949; and
Tetrancistrum longiphallus (MacCallum, 1915) Price, 1937.

Records: On the gills of the Atlantic spadefish, Chae-
todipterus faber, Chesapeake Bay (Zwerner and Lawler,
1972), and Beaufort, North Carolina (Pearse, 1949).

Remarks: Also reported from Biscayne Bay (Skinner,
1978) and Alligator Harbor, Florida.

Family DIONCIDAE Bychowsky, 1959

Dionchus agassizi Goto, 1899

Synonyms: None.

Records: On the gills of the sharksucker, Echeneis
naucrates, Chesapeake Bay (Zwerner and Lawler, 1972);
spearfish remora, Remora brachyptera, Newport, Rhode
Island (Goto, 1899); remora, R. remora, Woods Hole,
Massachusetts (Linton, 1940).

Remarks: Also reported from echeneids in the Medi-
terranean Sea, and the Indian and Pacific Oceans. Re-
described by Price (1938b).

Dionchus remorae (MacCallum, 1916b) Price, 1938b

Synonyms: Acanthodiscus remorae MacCallum, 1916b,
and Dionchotrema remorae (MacCallum, 1916b) Johnston
and Tiegs, 1922.

Records: On the gills of the sharksucker, Chesapeake
Bay (Zwerner and Lawler, 1972).

Remarks: Also reported from Alligator Harbor,
Florida, the West Indies, eastern Mediterranean Sea,
Great Barrier Reef, and the Madras coast of India.
Justine and Mattei (1986) described ultrastructural ob-
servations on spermatozoa and (1987) some stages of
fertilization. Timofeeva (1988) described genital struc-
tures in Dionchus, using D. nagibinae, and reported the
presence of spermatophores. Whittington (1990) detailed
the attachment of egg bundles to the gills of the remora.

Family DIPLECTANIDAE Bychowsky, 1957

Diplectanum bilobatum Hargis, 1955¢

Synonyms: None.

Records: On the gills of spotted seatrout, Cynoscion
nebulosus, Chesapeake Bay (Zwerner and Lawler, 1972).

Remarks: Also reported from Alligator Harbor,
Florida, Mississippi, and Louisiana.
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Rhamnocercus bairdiella Hargis, 1955¢

Synonyms: None.

Records: On the gills of silver perch, Bairdiella
chrysoura, Chesapeake Bay (Kingston et al., 1969).

Remarks: Originally described from Alligator Har-
bor, Florida. Kingston et al. (1969) described the onco-
miracidium.

Rhamnocercus stichospinus Seamster and Monaco, 1956
Synonyms: None.
Records: On the gills of southern kingfish, Menticirrhus
americanus, Chesapeake Bay (Zwerner and Lawler, 1972).
Remarks: Also reported from gulf kingfish, M. littoralis,
and Atlantic croaker, Micropogonias undulatus, from
Texas (Seamster and Monaco, 1956).

Order GYRODACTYLIDA Bychowsky, 1937
Family GYRODACTYLIDAE Cobbold, 1864

Kritsky and Thatcher (1977) provided a key to the
subfamilies and genera of these viviparous forms from
North American hosts.

Fundulotrema prolongis (Hargis, 1955a) Kritsky and
Thatcher, 1977

Synonyms: Gyrodactylus sp. of Linton (1940) and G.
prolongis Hargis, 1955a.

Records: On the skin of the sheepshead minnow,
Cyprinodon variegatus, Chesapeake Bay (Zwerner and
Lawler, 1972); skin of mummichog, Fundulus heteroclitus,
Chesapeake Bay (Dillon, 1966), Bridgeport, Connecti-
cut (Barkman and James, 1979), and Woods Hole
(Linton, 1940); skin of striped killifish, /. majalis, Chesa-
peake Bay (Dillon, 1966).

Remarks: Also reported on various killifishes from
the Gulf of Mexico to Canada. Redescribed by Williams
and Rogers (1971). Cone and Odense (1988) emended
the generic diagnosis and provided scanning electron
microscope (SEM) micrographs.

Gyrodactylus stephanus Mueller, 1937

Synonyms: None.

Records: On the skin of the sheepshead minnow,
Chesapeake Bay (Zwerner and Lawler, 1972); skin of
mummichog, Chesapeake Bay (Dillon, 1966), and
Bridgeport, Connecticut (Barkman and James, 1979);
skin of striped killifish, Chesapeake Bay (Dillon, 1966).

Remarks: Also reported from gulf killifish, Fundulus
grandis, banded killifish, F. diaphanus, and ninespine
stickleback, Pungitius pungitius. Mizelle and Kritsky
(1967) produced a key to North American species of
Gyrodactylus.

Swingleus sp. of Billeter (1974)

Synonyms: None.

Records: On the skin of the mummichog, Freeport,
New York (Billeter, 1974); striped killifish, Northport,
New York (Billeter, 1974), and the Patuxent River of
the Chesapeake Bay (Billeter!).

Remarks: Billeter (1974) had too few specimens for a
species description, but he did state that the marginal
hooks differed in size and shape from those of S.
polyclithroides Rogers, 1969.

Order POLYOPISTHOCOTYLIDA (Odhner, 1912)
emend. Beverley-Burton, 1984

Superfamily DICLYBOTHROIDEA Bychowsky, 1957
Family DICLYBOTHRIIDAE Bychowsky and Gusev, 1950

Diclybothrium armatum Leuckart, 1835

Synonyms: None.

Records: On the gills of shortnose sturgeon, New
Brunswick, Canada (Appy and Dadswell, 1978).

Remarks: This species is included because the record
is near the geographic range of this manual. This spe-
cies is also found on lake sturgeon, Acipenser fulvescens,
in the Great Lakes and St. Lawrence River as well as on
Acipenser spp. in Europe and Asia. Wright and Dechtiar
(1974) showed some SEM features of surface struc-
tures. Gusev and Slusarev (1986) detailed oncomiracidial
ciliary cells and chaetotaxy.

Superfamily HEXABOTHRIOIDEA Beverley-Burton, 1984
Family HEXABOTHRIIDAE Price, 1942

Euzet and Maillard (1974) reviewed the historical, sys-
tematic, and phylogenetic aspects of this family. Boeger
and Kritsky (1989) discussed its phylogeny and coevolu-
tion with hosts and revised the family based on cladistic
analysis.

Erpocotyle maccallumi (Price, 1942) Yamaguti, 1963

Synonyms: Squalonchocotyle canis MacCallum, 1931,
and Neoerpocotyle maccallumi Price, 1942,

Records: On the gills of the blacktip shark, Woods
Hole, Massachusetts (MacCallum, 1931).

Remarks: Price (1942) redescribed the species. It has
also been reported from Paragaleus gruveli (Carchar-
hinidae) off Senegal, Africa (Euzet and Maillard, 1967).

Erpocotyle macrohystera Price, 1942
Synonyms: Squalonchocotyle vulgaris MacCallum, 1931,
not Cerfontaine, 1899.

! Billeter, P., Department of Biology, Charles County Community
College, LaPlata, MD 20646. Personal commun., August 1980.



Records: On the gills of the sandbar shark, Carcharhi-
nus plumbeus, Woods Hole (MacCallum, 1931).
Remarks: Price (1942) redescribed the species.

Erpocotyle mavori (Linton, 1940) Yamaguti, 1963

Synonyms: Onchocotyle mavori Linton, 1940, and
Neoerpocotyle mavori (Linton, 1940) Price, 1942,

Records: Found on the bottom of an aquarium con-
taining white perch at Woods Hole (Linton, 1940).

Remarks: Boeger and Kritsky (1989) considered this
species incertae sedis, belonging to an as yet undefined
genus. Because hexabothriids are parasites of elasmo-
branchs, the normal host is probably a shark (Boeger
and Kritsky, 1989).

Erpocotyle microstoma (Brooks, 1934) Yamaguti, 1963
Synonyms: Neoerpocotyle microstoma Price, 1942.
Records: On the gills of the smooth hammerhead,

North Carolina (Brooks, 1934).

Remarks: Also reported from the great hammerhead,
Sphyrna mokarran, in the Pacific Ocean near the Panama
Canal and redescribed by Caballero et al. (1956) from
this material.

Erpocotyle sphyrnae (MacCallum, 1931) Price, 1942
Synonyms: Squalonchocotyle sphyrnae MacCallum, 1931.
Records: On the gills of the smooth hammerhead,

Woods Hole, Massachusetts (MacCallum, 1931).
Remarks: Also reported from S. zygaena and S. diplana

off Senegal (Euzet and Maillard, 1967) and from S. lewini,

off Hawaii (Yamaguti, 1968). Redescribed by Price (1942).

Hexabothrium musteli (MacCallum, 1931) Price, 1942

Synonyms: Acanthonchocotyle musteli MacCallum, 1931,
and Onchocotyle musteli (MacCallum, 1931) Dollfus, 1937.

Records: On the gills of the smooth dogfish, Mustelus
canis, Woods Hole, Massachusetts (MacCallum, 1931).

Remarks: Euzet and Maillard (1967) reported it from
Senegal and Lion Gulf, Mediterranean Sea. Lopez-Ro-
man and De Armas (1987) provided morphological
and SEM micrographs of this species from hosts around
the Canary Islands. It was redescribed by Price (1942)
and Maillard (1972). Boeger and Kritsky (1989) consid-
ered this species incertae sedis.

Rajonchocotyle laevis Price, 1942

Synonyms: None.

Records: On the gills of the barndoor skate, Raja
laevis, Woods Hole (Price, 1942).

Remarks: This species was described from a single
specimen.

Squalonchocotyle abbreviata (Olsson, 1876) Cerfontaine,
1899

Synonyms: Onchocotyle abbreviata Olsson, 1876, and
Erpocotyle abbreviata Price, 1942.

Hendrix: Monogenea of the Eastern United States 81

Records: On the gills of spiny dogfish, Atlantic coast
of Canada (Threlfall, 1969).

Remarks: I include this species because the record is
near the geographic range of the manual. It is also known
from the Irish Sea; Norway; Peter the Great Bay, Russia;
Roscoff, France; the Atlantic Ocean; and the North Sea.

Squalonchocotyle squali MacCallum, 1931

Synonyms: Squalonchocotyle acanthi MacCallum, 1931,
and Erpocotyle squali Price, 1942.

Records: On the gills of the spiny dogfish, Woods
Hole, Massachusetts (MacCallum, 1931).

Remarks: Redescribed by Price (1942). Also reported
from New Zealand and the Black Sea.

Superfamily MAZOCRAEOIDEA (Bychowsky, 1957)
emend. Beverley-Burton, 1984
Family ANTHOCOTYLIDAE Bychowsky, 1957

Anthocotyle merluccii van Beneden and Hesse, 1863

Synonyms: Anthocotyle merluccii americanus MacCallum,
1916b, and A. americanus (MacCallum, 1916b) Price,
1943b.

Records: On the gills of silver hake, Merluccius bilinear:s,
New Jersey (Meyers, 1978), Woods Hole, Massachusetts
(MacCallum, 1916b); offshore hake, M. albidus, off Chesa-
peake Bay and New Jersey (new host record).

Remarks: Also reported from silver hake in Canada
and from hakes (Gadidae) in the eastern, southeastern,
and southwestern Atlantic Ocean; Mediterranean Sea;
and the eastern Pacific Ocean off Eureka, California;
the Strait of Georgia, Canada; and Peru. Redescribed
by Price (1943b). Llewellyn (1956) described the
microecology as well as adhesive attitude, and in 1963
he described larval development. Lyons (1966) studied
histochemistry of the sclerites.

Family AXINIDAE Unnithan, 1957

Axine hyporhampi Price, 1962a

Synonyms: Axinoides hyporhampi of Kingston et al.
(1969) and of Zwerner and Lawler (1972).

Records: On the gills of the silverstripe halfbeak,
Hyporhamphus unifasciatus, Chesapeake Bay (Kingston
et al., 1969) and Woods Hole, Massachusetts (Price,
1962a).

Remarks: None.

Nudaciraxine gracilis (Linton, 1940) Price, 1962a
Synonyms: Axine gracilis Linton, 1940, and Axinoides
gracilis (Linton, 1940) Sproston, 1946.
Records: On the gills of Atlantic needlefish, Chesa-
peake Bay (McMahon, 1964; Kingston et al., 1969) and
Woods Hole, Massachusetts (Linton, 1940).
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Remarks: Hargis (1956¢) reported this species at Al-
ligator Harbor, Florida. Redescribed by Price (1962a).
Kingston et al. (1969) described the oncomiracidium.

Family DICLIDOPHORIDAE Fuhrmann, 1928

Absonifibula bychowskyi Lawler and Overstreet, 1976
Synonyms: None.
Records: On gills of the Atlantic croaker, Chesapeake
Bay and Pamlico Sound, North Carolina (Thoney, 1991).
Remarks: Originally described from this host in Mis-
sissippi Sound.

Choricotyle aspinachorda Hargis, 1955h

Possible synonym: Diclidophora sp. of Linton (1905).

Records: On the gills of the pigfish, Orthopristis
chrysoptera, Chesapeake Bay (Kingston et al., 1969) and
Beaufort, North Carolina (Linton, 1905).

Remarks: Hargis (1955h) described the species from
Alligator Harbor, Florida, specimens. It has been re-
ported from O. ruber in Venezuela (Bashirullah and
Rado, 1987). According to Hargis (1959) this species
may be a synonym of C. caudalis Koratha, 1955b.

Choricotyle louisianensis Hargis, 1955h

Synonyms: None.

Records: On the gills of the northern kingfish, Men-
ticirrhus saxatilis, off Chesapeake Bay (Zwerner and
Lawler, 1972).

Remarks: The type host is the southern kingfish, M.
americanus, from Louisiana. It was also reported from
Puntarenas, Costa Rica.

Diclidophora denticulata (Olsson, 1876) Price, 1943a

Synonyms: Octobothrium denticulatum Olsson, 1876; Dicli-
dophora carbonarii Cerfontaine, 1895; and Dactylocotyle
denticulata (Olsson, 1876) Cerfontaine, 1895.

Records: On the gills of the pollock, Pollachius virens,
Woods Hole, Massachussets (Linton, 1900).

Remarks: Also reported from Canada, Ireland, Scot-
land, England (but see Llewellyn etal., 1980), the North
Sea, France, the Barents Sea, and the Mediterranean
Sea. Redescribed by Price (1943a). Its life cycle and
biology were described by Frankland (1955). Sproston
(1945b) and Llewellyn (1958) described the gill clamp-
ing mechanism. Egg hatching rhythm was studied by
MacDonald (1975). Vitelline cell histochemistry was
reported by Halton et al. (1974) and amino acid com-
position by Arme (1977). Llewellyn and Tully (1969)
assessed speciation in diclidophorans and their gadid hosts.

Diclidophoroides maccallumi Price, 1943a
Synonyms: Dactylocotyle phycidis of Stafford (1904); Dacty-

locotyle minor of Manter (1926); Diclidophora maccallumi
(Price, 1943a) Sproston, 1946; and Choricotyle merlangi
(MacCallum, 1917) Llewellyn, 1941.

Records: On the gills of red hake, Urophycis chuss,
Mount Desert Island, Maine (Manter, 1925 and 1926),
New Jersey (Meyers, 1978); spotted hake, U. regia, Chesa-
peake Bay (Kingston et al., 1969) and North Carolina
(Suydam, 1971); on silver hake, Woods Hole, Massa-
chusetts (MacCallum, 1917).

Remarks: Redescribed by Price (1943a) from U. chuss
and by Rubec (1991) from Canadian U. chesteri. Suydam
(1971) described the microecology of this species on
host gills.

Neoheterobothrium affine (Linton, 1898) Price, 1943a

Synonyms: Octoplectanum affine Linton, 1898; Dicli-
dophora affinis (Linton, 1898) Linton, 1901; Choricotyle
affine (Linton, 1898) Llewellyn, 1941, not Heterobothrium
affine of Nagibina, 1953.

Records: On the gills and in mouth of summer floun-
der, Paralichthys dentatus, Chesapeake Bay (Jansen and
Burreson, 1990), New Jersey (Meyers, 1978), and Woods
Hole, Massachusetts (Linton, 1898).

Remarks: Also reported from the mouth of the south-
ern flounder, P. lethostigma, Louisiana. Redescribed by
Price (1943a). Mamaev (1987) redefined the genus.

Neoheterobothrium cynoscioni (MacCallum, 1917) Price,
1943a

Synonyms: Diclidophora cynoscioni MacCallum, 1917;
Choricotyle cynoscioni (MacCallum, 1917) Llewellyn, 1941;
and C. reynoldsi Frayne, 1943.

Records: On the gills of weakfish, Cynoscion regalis,
Chesapeake Bay (Frayne, 1943; Kingston et al., 1969),
Woods Hole, Massachusetts (MacCallum, 1917); spot-
ted seatrout, Chesapeake Bay (Frayne, 1943).

Remarks: Also reported from silver seatrout, C. nothus,
in Florida and Louisiana; spotted seatrout and sand
seatrout, C. arenarius, mouth, gills, and skin, Missis-
sippi; and grunts (Haemulidae), Venezuela. Redescribed
by Price (1943a) and Frayne (1943).

Orbocotyle prionoti (MacCallum, 1917) Euzet and Suriano,
1975

Synonyms: Diclidophora prionoti MacCallum, 1917;
Cyclocotyla prionoti (MacCallum, 1917) Price, 1943a; and
Choricotyle prionoti (MacCallum, 1917) Llewellyn, 1941.

Records: On the gills of the northern searobin, Priono-
tus carolinus, Woods Hole, Massachusetts (MacCallum,
1917); striped searobin, P. evolans, off Chesapeake Bay
(Zwerner and Lawler, 1972).

Remarks: Hargis (1955h) reported this species from
the leopard searobin, P. scitulus, in Florida and Louisi-
ana. Redescribed by Price (1943a).



Pedocotyle minima Hargis, 1955h

Synonyms: None.

Records: On the gills of silver perch, Chesapeake Bay
(Kingston et al., 1969).

Remarks: The species was described from Alligator
Harbor, Florida, hosts. Kingston et al. (1969) described
the oncomiracidium.

Pedocotyle morone (MacCallum, 1913c) MacCallum,
1913d

Synonyms: Podocotyle morone MacCallum, 1913c.

Records: On the gills of white perch, New York City
fish market (MacCallum, 1913c).

Remarks: Hargis (1955h) questioned the validity of
this host record. The species was redescribed by Price
(1943a).

Family DISCOCOTYLIDAE Price, 1936

Bicotylophora trachinoti (MacCallum, 1921) Price, 1936
Synonyms: Dactylocotyle trachinoti MacCallum, 1921.
Records: On the gills of Florida pompano, Trachinotus

carolinus, Chesapeake Bay (McMahon, 1963).
Remarks: Also reported from Alligator Harbor,

Florida, as well as Mississippi, Mexico, Venezuela, and

Uruguay; on permit, 7. falcatus, Mexico and the Ivory

Coast; and on the gafftopsail pompano, 7. rhodopus,

Mexico. Redescribed by McMahon (1963), Caballero

and Bravo-Hollis (1965), as well as Nasir and Fuentes

Zambrano (1983). Lawler (1977) mentioned its role as

a pest in aquaculture. Kohn et al. (1992) provided

measurements and SEM micrographs of this species

from Brazilian 7. carolinus.

Family GASTROCOTYLIDAE Price, 1943a

Gotocotyla acanthophallus (MacCallum and MacCallum,
1913) Yamaguti, 1963

Synonyms: Microcotyle acanthophallus MacCallum and
MacCallum, 1913, and Lithidocotyle acanthophallus
(MacCallum and MacCallum, 1913) Sproston, 1946,
and of Hargis (1956d).

Records: On the gills of bluefish, Pomatomus saltatrix,
Chesapeake Bay (McMahon, 1964; Kingston et al., 1969);
king mackerel, Scomberomorus cavalla, Chesapeake Bay
(Zwerner and Lawler, 1972); Spanish mackerel, S.
maculatus, Chesapeake Bay (McMahon, 1964); and
striped bass, Morone saxatilis, Atlantic Ocean (New York
City fish market) (MacCallum and MacCallum, 1913).

Remarks: Also reported from mackerels (Scombridae)
in Florida, Louisiana, and Mexico. Hargis (1956¢) con-
sidered the striped bass to be an accidental host.
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Pseudaxine mexicana Meserve, 1938

Probable synonym: Pseudaxine texana Koratha, 1955b.

Records: On the gills of Spanish mackerel, Chesa-
peake Bay (McMahon, 1964).

Remarks: Also reported from mackerels in Florida,
Louisiana, Texas, and Mexico. Redescribed by Bravo-
Hollis (1953). Dillon and Hargis (1965b) emended the
generic diagnosis. Lebedev (1986) removed this spe-
cies to the monotypic genus Mexicotyle. Bravo-Hollis
(1989) gave new Mexican collecting localities and com-
pared the gastrocotylid species of the Atlantic and Pa-
cific Oceans off Mexico.

Family HETERAXINIDAE Price, 1962b

Mamaev (1990) provided a systematic list of members
of this and related families under the suborder Micro-
cotylinae.

Cemocotyle carangis (MacCallum, 1913c) Sproston, 1946

Synonyms: Microcotyle carangis MacCallum, 1913c, and
Gotocotyla carangis (MacCallum, 1913c) Meserve, 1938.

Records: On the gills of blue runner, Caranx crysos,
Woods Hole, Massachusetts (MacCallum, 1913c)

Remarks: Also reported at Alligator Harbor, Florida,
and Veracruz, Mexico. Redescribed by Price (1962b).
Bravo-Hollis and Salgado-Maldonado (1983) provided
new morphological data on specimens collected from
Mexican C. crysos.

Cemocotyle noveborancensis (MacCallum, 1918) Sproston,
1946

Synonyms: Axine carangis MacCallum, 1918, A.
(Heteraxine) carangis (MacCallum, 1918) Yamaguti, 1938,
and Heteraxine carangis (MacCallum, 1918) Yamaguti,
1938.

Records: On the gills of crevalle jack, Caranx hippos,
New York region (MacCallum, 1918).

Remarks: Also reported from Alligator Harbor,
Florida, and Campeche, Mexico. Redescribed by Price
(1962b). Bravo-Hollis and Salgado-Maldonado (1983)
gave new morphological data on specimens from Mexi-
can C. hippos.

Heteraxinoides xanthophilis (Hargis, 1956c) Yamaguti,
1963

Synonyms: Heteraxine xanthophilis Hargis, 1956¢, and
Heteraxinoides xanthophiloides Price, 1962b.

Records: On the gills of spot, Leiostomus xanthurus,
Chesapeake Bay (Kingston et al., 1969; Thoney, 1988, a
and b, 1991), Pamlico Sound, North Carolina (Thoney,
1991), and Woods Hole, Massachusetts (Price, 1962b).
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Remarks: Also reported from Florida (Hargis, 1956¢)
and Texas (Joy, 1976). Kingston et al. (1969) described
the oncomiracidium. Thoney (1988a) showed its devel-
opmental variation on hosts of different sizes and
(1988b) studied egg and oncomiracidial structures.
Thoney (1991) discussed population dynamics of this
and other parasites on juvenile spot.

Family HEXOSTOMATIDAE Price, 1936

Hexostoma lintoni Price, 1961a
Synonyms: Hexacotyle thynni of Linton (1901).
Records: In the mouth of Atlantic bonito, Sarda sarda,
Woods Hole, Massachusetts (Linton, 1901 and 1940).
Remarks: Price (1961a) redescribed this species from
a single specimen.

Neohexostoma euthynni (Meserve, 1938) Price, 1961a

Synonyms: Hexostoma euthynni Meserve, 1938, and H.
macracanthum Fujii, 1944.

Records: On the gills of little tunny, Chesapeake Bay
(Zwerner and Lawler, 1972).

Remarks: Also reported from scombrids at the
Tortugas, Florida; Baja California; Galapagos Islands;
Great Barrier Reef, Australia; and the South China Sea.
Redescribed by Millemann (1956). Rohde (1978a) con-
sidered this genus to be synonymous with Hexostoma.
Rohde (1980) described some aspects of its cecal ultra-
structure.

Family MACROVALVITREMATIDAE Yamaguti, 1963

Hargisia bairdiella (Hargis, 1956a) Yamaguti, 1963

Synonyms: Tagia bairdiella Hargis, 1956a.

Records: On the gills of silver perch, Chesapeake Bay
(McMahon, 1963; Kingston et al., 1969).

Remarks: First described from Alligator Harbor,
Florida, by Hargis (1956a).

Macrovalvitrematoides micropogoni (Pearse, 1949)
Yamaguti, 1963

Synonyms: Tagia micropogoni Pearse, 1949.

Records: On the gills of Atlantic croaker, Chesa-
peake Bay (Kingston et al., 1969) and Beaufort, North
Carolina (Pearse, 1949).

Remarks: Also reported from Florida, Mississippi,
and Texas (Joy and Price, 1976). Redescribed by Hargis
(1956a). Kingston et al. (1969) described the
oncomiracidium. Bravo-Hollis (1981) erected the sub-
family Macrovalvitrematinae containing this genus.

Pseudotagia cupida (Hargis, 1956a) Yamaguti, 1963
Synonyms: Tagia cupida Hargis, 1956a.

Records: On the gills of pigfish, Chesapeake Bay
(Kingston etal., 1969), off North Carolina (Suydam, 1971).

Remarks: Hargis (1956a) described the species from
Alligator Harbor, Florida. The species was redescribed
by Kohn etal. (1984) from bluestriped grunts, Haemulon
sciurus, and Kohn et al. (1992) gave a new host record
for Brazil.

Family MAZOCRAEIDAE Price, 1936

Mamaev (1982a) reviewed the systematics of several
genera within the family.

Clupeocotyle brevoortia Hargis, 1955f

Synonyms: Dactylocotyle sp. of Linton (1905); Diclido-
phora lintoni Koratha, 1955b; Clupeocotyle lintoni (Koratha,
1955b) Hargis, 1959; and probably Diclodophora sp. [sic]
of Westman and Nigrelli, 1955.

Records: On the gills of Atlantic menhaden, Brevoortia
tyrannus, Beaufort, North Carolina (Linton, 1905),
Chesapeake Bay (McMahon, 1963), New Jersey, and
Long Island (Westman and Nigrelli, 1955).

Remarks: Also reported from gulf menhaden, B.
patronus, in Florida and Texas. Redescribed by McMahon
(1963).

Grubea cochlear Diesing, 1858

Synonyms: Pleurocotyle scombri Linton, 1940, and Grubea
pneumatophori Price, 1961b.

Records: On the gills of the chub mackerel, Scomber
japonicus, Woods Hole, Massachusetts (Linton, 1940).

Remarks: Also reported from mackerels from Brazil,
the Mediterranean Sea, the Portuguese coast, and the
Patagonian shelf of the southwest Atlantic Ocean.
Wagner (1975) provided some comparative measure-
ments for species in this genus. Mamaev (1982b) rede-
fined the genus and redescribed the species. Rohde
(1987a) summarized global locality data and redescribed
the species.

Kuhnia scombri (Kuhn, 1829) Sproston, 1945a

Synonyms: Octostoma scombri Kuhn, 1829.

Records: On the gills of Atlantic mackerel, Scomber
scombrus, Chesapeake Bay (Price, 1961b); Newport,
Rhode Island (Goto, 1899); off Cape Hatteras, North
Carolina (Romuk-Wodoracki, 1988); and Woods Hole,
Massachusetts (Price, 1961b).

Remarks: Also reported on mackerels from Canada,
the eastern and southwestern Atlantic Ocean, Mediter-
ranean Sea, eastern and southwestern Pacific Ocean,
and Hawaii. This is a cosmopolitan species on macker-
els. Rohde (1989) summarized the known geographical
distribution of Kuhnia spp. from Scomber spp. The spe-
cies was redescribed by Price (1961b) and by Nasir and



Fuentes Zambrano (1983). Sproston (1945a) and
Llewellyn (1957) described the anatomy of the clamp-
ing mechanism on host gills; Llewellyn (1956), the gill
microecology and (1963) larval development; and Euzet
(1957), the oncomiracidium. Finlayson (1982) provided
detailed information on the reproductive processes of
this species. Rohde (1991) and Rohde and Watson
(1985) studied geographic variation in morphology and
microhabitat in Kuhnia. Rohde (1987b) studied sclerite
morphology. Mamaev and Parukhin (1986) revised the
genus composition and provided a table of comparative
characteristics of Kuhnia spp.

Mazocraeoides georgei Price, 1936

Synonyms: None.

Records: On the gills of blueback herring, Alosa
aestivalis, Chesapeake Bay (Zwerner and Lawler, 1972);
hickory shad, A. mediocris, Woods Hole, Massachusetts
(Linton, 1940); alewife, A. pseudoharengus, Chesapeake
Bay (Zwerner and Lawler, 1972), New Jersey (Meyers,
1978), and Woods Hole, Massachusetts (Linton, 1940);
and Atlantic menhaden, Chesapeake Bay (McMahon,
1963).

Remarks: Hargis (1955g) and McMahon (1963) re-
described the species (but see below). Zwerner and
Lawler (1972) suggested that the oncomiracidium de-
scribed by Kingston et al. (1969) was probably that of this
species. Kohn and Portes Santos (1988) provided mea-
surements and illustrations from Brazilian clupeid fishes.

Mazocraeoides hargisi Price, 1961b

Possible synonyms: Mazocraeoides georgei of Hargis
(1955g) and McMahon (1963).

Records: On the gills of Atlantic menhaden, Chesa-
peake Bay (Kingston et al., 1969).

Remarks: Kingston et al. (1969) described the onco-
miracidium. Zwerner and Lawler (1972) questioned
this record and suggested that it was M. georgei. Kohn
and Portes Santos (1988) considered this to be a syn-
onym of M. george:.

Mazocraeoides olentangiensis Sroufe, 1958

Synonyms: Mazocraeoides similis Price, 1958.

Records: On the gills of gizzard shad, Dorosoma cepe-
dianum, Chesapeake Bay (Zwerner and Lawler, 1972).

Remarks: Originally described from shad in the
Olentangy River, Ohio (Sroufe, 1958). It is also known
from Lake Erie; Norris and Reelfoot Lakes, Tennessee;
and the Tennessee River, Alabama. Wright and Dechtier
(1974) described light and SEM features of surface
structures. Kohn and Portes Santos (1988) synonymized
this with M. georgei. This is primarily a freshwater species
that is also found in slightly brackish estuarine waters.
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Family MICROCOTYLIDAE Taschenberg, 1879

Mamaev (1986) presented a brief summary of the taxo-
nomic system for the family.

Cynoscionicola heteracantha (Manter, 1938) Price, 1962b

Synonyms: Microcotyle heteracantha Manter, 1938, and
Microcotyle sp. of Linton (1905 and 1940).

Records: On the gills of spotted seatrout, Chesa-
peake Bay (Zwerner and Lawler, 1972), and Beaufort,
North Carolina (Manter, 1938); weakfish, Woods Hole,
Massachusetts (Linton, 1940), Chesapeake Bay
(Kingston et al., 1969), and Beaufort, North Carolina
(Linton, 1905).

Remarks: Also reported from spotted seatrout collect-
ed at Alligator Harbor, Florida (Hargis, 1956b). King-
ston et al. (1969) described the oncomiracidium. Lam-
bert and Euzet (1979) reviewed the genus.

Cynoscionicola pseudoheteracantha (Hargis, 1956b) Price,
1962b

Synonyms: Microcotyle pseudoheteracantha Hargis, 1956b.

Records: On the gills of silver seatrout, Chesapeake
Bay (Zwerner and Lawler, 1972).

Remarks: Originally described from Louisiana hosts.

Gamacallum macroura (MacCallum and MacCallum,
1913) Unnithan, 1971

Synonyms: Microcotyle macroura MacCallum and
MacCallum, 1913.

Records: On the gills of striped bass, Chesapeake Bay
(Zwerner and Lawler, 1972), Atlantic coast of the U.S.
(MacCallum and MacCallum, 1913).

Remarks: None.

Metamicrocotyla macracantha (Alexander, 1954 ) Koratha,
1955b

Synonyms: Microcotyle macracantha Alexander, 1954.

Records: On the gills of striped mullet, Chesapeake
Bay (Zwerner and Lawler, 1972).

Remarks: Also reported from Georgia (Rawson, 1976);
Biscayne Bay, Florida (Skinner, 1975); U.S. Gulf of
Mexico coast; Puerto Rico; and the Pacific Ocean in the
Gulf of California, Mexico, and Peru. Redescribed by
Hargis (1956b) and also by Kohn et al. (1994), who
redescribed the species from Brazilian Mugil liza. Garcia
and Williams (1985) gave some temporal data on this
species from Puerto Rico.

Microcotyle archosargi MacCallum, 1931

Synonyms: None.

Records: On the gills of sheepshead from the New
York City fish market (MacCallum, 1931).

Remarks: Also reported from Alligator Harbor,
Florida (Hargis, 1956b).
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Microcotyle centropristis MacCallum, 1915
Synonyms: None.
Records: On the gills of black sea bass, Centropristis
striata, New York City fish market (MacCallum, 1915).
Remarks: None.

Microcotyle eueides MacCallum and MacCallum, 1913

Synonyms: None.

Records: On the gills of striped bass along the north-
western Atlantic coast (MacCallum and MacCallum,
1913).

Remarks: None.

Microcotyle hiatulae Goto, 1894

Synonyms: Microcotyle furcata Linton, 1940.

Records: On the gills of tautog, Tautoga onitis, New-
port, Rhode Island (Goto, 1899), Woods Hole (Linton,
1940), and the mouth of Chesapeake Bay (Thoney and
Munroe, 1987).

Remarks: Thoney and Munroe (1987) redescribed
the species and gave comments on its postlarval devel-
opment.

Microcotyle longicauda Goto, 1899

Synonyms: Cynoscionicola longicauda (Goto, 1899)
Yamaguti, 1963.

Records: On the gills of weakfish, Newport, Rhode
Island (Goto, 1899).

Remarks: None.

Microcotyle otrynteri Pearse, 1949

Synonyms: None.

Records: On the gills of longspine porgy, Stenotomus
caprinus, Beaufort, North Carolina (Pearse, 1949).

Remarks: The species is poorly described and needs
further investigation.

Microcotyle peprili Pearse, 1949

Synonyms: None.

Records: On the gills of harvestfish, Peprilus alepidotus,
Chesapeake Bay (McMahon, 1964; Kingston etal., 1969),
and Beaufort, North Carolina (Pearse, 1949).

Remarks: Redescribed by McMahon (1964).

Microcotyle pomatomi Goto, 1899

Synonyms: Microcotyle australiensis MacCallum, 1921;
M. debueni Mane-Garzon, 1959; and M. temnodontis
Sandars, 1945.

Records: On the gills of bluefish, Beaufort (Linton,
1905; Pearse, 1949) and Hatteras, North Carolina
(Anderson, 1970); Chesapeake Bay (McMahon, 1964);
New Jersey (Meyers, 1978); Newport, Rhode Island
(Goto, 1899); and Woods Hole, Massachusetts (Linton,
1901 and 1940).

Remarks: Although widely distributed along the At-
lantic and Gulf coasts of the United States, M. pomatomi
has also been reported from the Portuguese coast; Walvis
Bay, Namibia; the Black Sea; and Australia. It was re-
described by Koratha (1955b), McMahon (1964), and
Williams (1991) who also gave comparative measure-
ments from various authors and discussed the taxonomy
of this species. Anderson (1970) reported the geo-
graphic range of this species along the U.S. Atlantic
coast.

Microcotyle poronoti MacCallum, 1915

Synonyms: None.

Records: On the gills of butterfish, Peprilus triacanthus,
Chesapeake Bay (McMahon, 1964; Kingston etal., 1969),
New Jersey (Meyers, 1978), and Woods Hole, Massa-
chusetts (MacCallum, 1915, Linton, 1940).

Remarks: Also reported from butterfish in Canada.
Redescribed by McMahon (1964). Kingston et al. (1969)
described the oncomiracidium.

Microcotyle stenotomi Goto, 1899

Synonyms: None.

Records: On the gills of scup, Stenotomus chrysops,
Woods Hole, Massachusetts (Linton, 1940); Newport,
Rhode Island (Goto, 1899); Chesapeake Bay (McMahon,
1964); and off North Carolina (Suydam, 1971).

Remarks: MacCallum (1913a) briefly described fer-
tilization and egg laying. Suydam (1971) described the
distribution of worms on gill arches.

Pauciconfibula pogoniae (MacCallum, 1913¢) Chisholm,
Beverley-Burton, and McAlpine, 1991

Synonyms: Microcotyle pogoniae MacCallum, 1913c;
Aspinatrium pogoniae (MacCallum, 1913c) Yamaguti,
1963; and Pseudoaspinatrium pogoniae (MacCallum,
1913¢) Mamaev, 1986.

Records: On the gills of black drum, Pogonias cromis,
New York region (MacCallum, 1913c).

Remarks: Also reported from Alligator Harbor,
Florida, by Hargis (1956b). Chisholm et al. (1991)
emended the generic diagnosis.

Family NEOTHORACOCOTYLIDAE Lebedev, 1969

Neothoracocotyle acanthocybii (Meserve, 1938) Hargis,
1956d

Synonyms: Gotocotyla acanthocybii Meserve, 1938.

Records: On the gills of wahoo, Acanthocybium solandri,
offshore from Chesapeake Bay (Zwerner and Lawler,
1972).

Remarks: Neothoracocotyle acanthocybii was described
from the Galapagos Islands and has been reported
from Hawaii; off Noumea, New Caledonia; and from



the Great Barrier Reef. Yamaguti (1968) redescribed
the species.

Scomberocotyle scomberomori (Koratha, 1955b) Hargis,
1956d

Synonyms: Microcotyle scomberomori Koratha, 1955b.

Reports: On the gills of king mackerel (Zwerner and
Lawler, 1972) and Spanish mackerel, Chesapeake Bay
(McMahon, 1964).

Remarks: Also reported from the Gulf of Mexico off
Florida and Texas.

Thoracocotyle crocea MacCallum, 1913b

Synonyms: Thoracocotyle paradoxica Meserve, 1938, and
possibly of Pearse, 1949.

Records: On the gills of Spanish mackerel, New York
fish market (MacCallum, 1913b), Chesapeake Bay
(McMahon, 1964; Kingston et al., 1969); and king mack-
erel, Beaufort, North Carolina (Pearse, 1949).

Remarks: Also reported from Florida and Mexico.
Redescribed by McMahon (1964).

Family PROTOMICROCOTYLIDAE Poche, 1926

Protomicrocotyle mirabilis (MacCallum, 1918) Johnston
and Tiegs, 1922

Synonyms: Acanthodiscus mirabilis MacCallum, 1918.

Records: On the gills of crevalle jack, Chesapeake
Bay (Zwerner and Lawler, 1972).

Remarks: Also reported on crevalle jack from Alliga-
tor Harbor, Florida; Texas; and the Ivory Coast; and
from the horse-eye jack, Caranx latus, Mexico. Redescribed
by Koratha (1955b) and by Caballero and Bravo-Hollis
(1965). Bashirullah and Rodriguez (1992) analyzed the
distribution of P. mirabilis and other monogenean spe-
cies on the gill arches of Venezuelan C. hippos.

Family PYRAGRAPHORIDAE Yamaguti, 1963

Pyragraphorus pyragraphorus (MacCallum and
MacCallum, 1913) Sproston, 1946

Synonyms: Microcotyle pyragraphorus MacCallum and
MacCallum, 1913.

Records: On the gills of Florida pompano, Atlantic
coast of the United States (MacCallum and MacCallum,
1913).

Remarks: Also reported from Baja California, Mexico
(Bravo-Hollis, 1978), and the Great Barrier Reef, Aus-
tralia. Redescribed by Hargis (1956b). Bravo-Hollis
(1984) gave some comparative measurements.
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Host-Monogenea List

This host-Monogenea list includes only those species
on fishes occurring along the western Atlantic coast
from the U.S.-Canada border to Beaufort, North Caro-
lina. Hosts from more distant localities are not listed.
Older host names mentioned in older Monogenea re-
ports have been updated and are those given in the
American Fisheries Society Special Publication No. 20
(Robins et al.,1991). Fish families and parasites are
listed alphabetically within each order of fishes.

Class ELASMOBRANCHIOMORPHI
Order LAMNIFORMES

Family Alopiidae — thresher sharks
Alopias vulpinus — thresher shark
Cathariotrema selachii

Family Carcharhinidae — requiem sharks
Carcharhinus limbatus — blacktip shark
Dermophthirius penneri
Erpocotyle maccallumi

Carcharhinus obscurus — dusky shark
Cathariotrema selachii
Dermophthirius carcharhini
Loimos salpinggoides
Microbothrium apiculatum

Carcharhinus plumbeus — sandbar shark
Erpocotyle macrohystera

Mustelus canis — smooth dogfish
Hexabothrium musteli

Negaprion brevirostris — lemon shark
Neodermophthirius harkemai

Rhizoprionodon terraenovae — Atlantic sharpnose shark
Loimos scoliodoni

Family Sphyrnidae - hammerhead sharks
Sphyrna zygaena — smooth hammerhead shark
Cathariotrema selachii
Erpocotyle microstoma
Erpocotyle sphyrnae
Tristoma coccineum

Order SQUALIFORMES

Family Squalidae — dogfish sharks

Squalus acanthias — spiny dogfish
Amphibdelloides maccallumi
Heterocotyle minima
Microbothrium apiculatum
Squalonchocotyle abbreviata
Squalonchocotyle squali
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Order RAJIFORMES

Family Dasyatidae — stingrays

Dasyatis americana — southern stingray
Monocotyle diademalis
Monocotyle pricei

Dasyatis centroura — roughtail stingray
Dasybatotrema dasybatis
Entobdella bumpusii
Heterocotyle minima
Thaumatocotyle dasybatis

Dasyatis say — bluntnose stingray
Loimopapillosum dasyatis
Monocotyle diademalis
Monocotyle pricei

Family Myliobatidae — eagle rays
Aetobatis narinari — spotted eagle ray
Papillicotyle floridana

Rhinoptera bonasus — cownose ray
Benedeniella posterocolpa

Family Rajidae — skates
Raja eglanteria — clearnose skate
Empruthotrema raiae

Raja erinacea - little skate
Empruthotrema raiae
Pseudacanthocotyla verrilli
Thaumatocotyle dasybatis

Raja laevis — barndoor skate
Rajonchocotyle laevis

Raja ocellata — winter skate
Empruthotrema raiae

Raja radiata — thorny skate
Pseudacanthocotyla verrilli

Family Torpedinidae — electric rays

Torpedo nobiliana — Atlantic torpedo
Amphibdella flavolineata
Amphibdelloides maccallumi

Class OSTEICHTHYES
Order ACIPENSERIFORMES

Family Acipenseridae — sturgeons
Acipenser brevirostrum — shortnose sturgeon
Diclybothrium armatum
Nitzschia superba

Acipenser oxyrhynchus — Atlantic sturgeon
Nitzschia sturionis
Nitzschia superba

Order CLUPEIFORMES

Family Clupeidae — herrings
Alosa aestivalis — blueback herring
Mazocraeoides georgei

Alosa mediocris — hickory shad
Mazocraeoides georget

Alosa pseudoharengus — alewife
Mazocraeoides georgei

Brevoortia tyrannus — Atlantic menhaden
Clupeocotyle brevoortia
Mazocraeoides georgei
Mazocraeoides hargisi

Dorosoma cepedianum — gizzard shad
Mazocraeoides olentangiensis

Order GADIFORMES

Family Gadidae — cods
Gadus morhua — Atlantic cod
Udonella caligorum

Merluccius albidus — offshore hake
Anthocotyle merluccii

Merluccius bilinearis — silver hake
Anthocotyle merluccii
Diclidophoroides maccallumi

Pollachius virens — pollock
Diclidophora denticulata

Urophycis chuss — red hake

Diclidophoroides maccallumi

Urophycis regia — spotted hake
Diclidophoroides maccallumi



Order ATHERINIFORMES

Family Belonidae — needlefishes
Strongylura marina — Atlantic needlefish
Ancyrocephalus parvus
Nudaciraxine gracilis

Family Cyprinodontidae — killifishes
Cyprinodon variegatus — sheepshead minnow
Fundulotrema prolongis
Gyrodactylus stephanus

Fundulus heteroclitus — mummichog
Fundulotrema prolongis
Gyrodactylus stephanus
Swingleus sp.

Fundulus majalis — striped killifish
Fundulotrema prolongis
Gyrodactylus stephanus
Swingleus sp.

Family Exocoetidae — flyingfishes
Hyporhamphus unifasciatus — silverstripe halfbeak
Axine hyporhampi

Order SCORPAENIFORMES

Family Cyclopteridae — snailfishes
Cyclopterus lumpus — lumpfish
Udonella caligorum

Family Triglidae — searobins
Prionotus carolinus — northern searobin
Orbocotyle prionoti

Prionotus evolans — striped searobin
Orbocotyle prionoti

Order PERCIFORMES

Family Carangidae - jacks
Caranx crysos — blue runner
Cemocotyle carangis

Caranx hippos — crevalle jack
Cemocotyle noveborancensis
Protomicrocotyle mirabilis

Trachinotus carolinus — Florida pompano
Bicotylophora trachinoti

Pyragraphorus pyragraphorus
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Family Echeneidae — remoras
Echeneis naucrates — sharksucker
Dionchus agassizi
Dionchus remorae

Remora brachyptera — spearfish remora
Dionchus agassizi

Remora remora — remora
Dionchus agassizi

Family Ephippidae — spadefishes
Chaetodipterus faber — Atlantic spadefish
Pseudohaliotrema longiphallus

Family Haemulidae — grunts

Orthopristis chrysoptera — pigfish
Choricotyle aspinachorda
Pseudotagia cupida

Family Istiophoridae — billfishes
Tetrapturus albidus — white marlin
Capsaloides cornutus
Capsaloides magnaspinosus
Tristomella laevis

Family Labridae — wrasses
Tautoga onitis — tautog
Microcotyle hiatulae

Family Mugilidae — mullets

Mougil cephalus — striped mullet
Haliotrema vanbenedeni
Metamicrocotyla macracantha

Family Percichthyidae — temperate basses
Morone americana — white perch

Erpocotyle mavori ?

Onchocleidus nactus

Pedocotyle morone

Morone saxatilis — striped bass
Gamacallum macroura
Gotocotyla acanthophallus
Microcotyle eueides

Family Pomatomidae — bluefishes

Pomatomus saltatrix — bluefish
Gotocotyla acanthophallus
Microcotyle pomatom:

Family Sciaenidae — drums
Bairdiella chrysoura — silver perch
Hargisia bairdiella
Pedocotyle minima
Rhamnocercus bairdiella
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Cynoscion nebulosus — spotted seatrout
Cynoscionicola heteracantha
Diplectanum bilobatum
Neoheterobothrium cynoscioni

Cynoscion nothus — silver seatrout
Cynoscionicola pseudoheteracantha

Cynoscion regalis — weakfish
Cynoscionicola heteracantha
Microcotyle longicauda
Neoheterobothrium cynoscion:

Leiostomus xanthurus — spot
Heteraxinoides xanthophilis

Menticirrhus americanus — southern kingfish
Rhamnocercus stichospinus

Menticirrhus saxatilis — northern kingfish
Choricotyle louisianensts

Micropogonias undulatus — Atlantic croaker
Absonifibula bychowsky:
Macrovalvitrematoides micropogoni

Pogonias cromis — black drum
Pauciconfibula pogoniae

Family Scombridae — mackerels
Acanthocybium solandri — wahoo
Neothoracocotyle acanthocybii

Euthynnus alletteratus — little tunny
Caballerocotyla manteri
Neohexostoma euthynni
Tristomella onchidiocotyle
Udonella caligorum

Katsuwonus pelamis — skipjack tuna
Tristomella linton:

Sarda sarda — Atlantic bonito
Hexostoma linton:

Scomber japonicus — chub mackerel
Grubea cochlear

Scomber scombrus — Atlantic mackerel
Kuhnia scombri

Scomberomorus cavalla — king mackerel
Gotocotyla acanthophallus
Scomberocotyle scomberomori
Thoracocotyle crocea

Scomberomorus maculatus — Spanish mackerel
Gotocotyla acanthophallus
Pseudaxine mexicana
Scomberocotyle scomberomori
Thoracocotyle crocea

Thunnus albacares — yellowfin tuna
Nasicola klawei

Family Serranidae - sea basses
Centropristis striata — black sea bass
Microcotyle centropristis

Family Sparidae — porgies

Archosargus probatocephalus — sheepshead
Microcotyle archosargi
Monocotyle pricei ?

Stenotomus caprinus — longspine porgy
Microcotyle otrynteri

Stenotomus chrysops — scup
Microcotyle stenotomi

Family Stromateidae — butterfishes
Peprilus alepidotus — harvestfish
Microcotyle peprili

Peprilus triacanthus — butterfish
Microcotyle poronoti

Family Xiphiidae — swordfishes
Xiphias gladius — swordfish
Tristoma coccineum
Tristoma integrum
Tristomella laevis

Order PLEURONECTIFORMES

Family Bothidae - lefteye flounders
Paralichthys dentatus — summer flounder
Neoheterobothrium affine

Scophthalmus aquosus — windowpane
Bothitrema bothi

Family Pleuronectidae — righteye flounders
Hippoglossus hippoglossus — Atlantic halibut
Entobdella hippoglossi

Pleuronectes putnami — smooth flounder
Protancyrocephaloides liopsettae



Order TETRAODONTIFORMES

Family Molidae — molas

Mola mola — ocean sunfish
Capsala martinierei
Tricotyla molae
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Bicotylophora trachinoti . . .. ............. 55, 83, 89
Bothidae .. s comsmss swms smasmas s5mens 77, 89
Bothitrema bothi . . ..................... 35,77, 89
Bothitrematidae . ... ........................ 77
Brevoortia . ............ ... ... .... 58, 84, 85, 88
DATOTUS s 5555 sswpn s smmus s s@esa s 58, 84, 85, 88
IYTOIVES s 5 5.5 5 ooniiobin o wsimms o moi@min s 58, 84, 85, 88
Caballerocotyla . . .. .............. ... 16, 77, 78, 90
klawei . . .. ..... .. .. . . . . ... 78
MANLETT. . . oo o e e e 16, 77, 90
manteri affinis .. ... . . o 77
Cadenatia polytestis .. ........................ 75
G L S P 74
PIAELENTUS < 5005 5 ammms 2 6m 55 5 AGHE 5 5dF s $ins 74
] P 74
Caliriella mylobatE . ..wvs : swmes s cmmps ¢ swmms ¢ o3 74
CaPSAla- oz s smmns smuss sommas « o6 13, 77,78, 79, 91
COTRULA . o o o o oo vttt e e e 77
lintoni . ...... .. ... . . ... 78
maccallumi. . ........ .. ... . . . ... 79
TAMEE E o siis s ¢ mmin s stimss o 5 ome i s amms s o5 77
WUATTITIICYEE, 255 s s s s« simms 5o ors 13,77, 78, 91
molae . ........ .. . ... 78
onchidiocotyle . .. .. ... .. ... ... . . ... .. 79
Gapsalidae . wo: ss: vwmiassinsscmaians snmeas 9, %7
Capsalinae................ ... .. oot 77
Capsaloidea........... ... ... . ... ... ... 7
Capsaloldes . « cpws v vnmns v smmus smmas ¢ v 18, 77, 89
COTTUBMIN & o 5555 5 c Gins § £mhios S ims s idmmmi o a7/
COTMULUS . . o oo e e e 18, 77, 89
MAGNASPINOSUS . . . . o oot 77, 89
Carangidae ................ ... ...... 83, 87, 89
Carang: «mms s sz s amas s SEamEs s 3 45, 68, 83, 87, 89
CTYSOS © o oottt e 83, 89
Rippos. . .. 83, 87, 89
latus. .. ... 87
Carcharhinidae. ... ........... 9, 26, 28, 43, 80, 87
Carcharhinus . . . ................ 27,74, 75, 80, 87
COMMETSOMUL = &5 w55 55w a5 5 6msins 5 60 mmb e s 74, 75
galapagensis. . ...... ... ... ... .. . .. ... ... 74
lmbatus . .. ........... . .. 74,75, 87
obscurus ... ... .. ... ... ... ... 27,74, 75, 80, 88
PLUAMBEUS s w5 vmne s smwmss s ewass & o 81, 87
Carcharias commersonii . ... ................... 75
Cathariotrema selachii . ................. 19, 75, 87
Cemocotyle o« v 5 vwns s swmws s vsuns s swmys 68, 83, 89
GAYGTIZES v wiws + simwis FREHE : ARG HAS FAH oG 2E B 83, 89
noveborancensis . ............. .. ..... 68, 83, 89
Centropristis SUaLA .« « o v vnvwns s swms < v 86, 90
Chaetodipterus faber. ... ................ 38, 79, 89
Choricotyle . . ........ .. ... .. ...... 49, 82, 89, 90
NI 0 e 504 5 e 5 B L B 5 9 2 G i G D 82
ASPINGChOTAA s s s swmss swmmss swns o 49, 82, 89
caudalis . .. ........ ... 82
T e e 1) 629 3300 0 55310 B IDE /0 03 5540 Q10535 ¢ 82



louisianensis. . .. ... 82, 90
merlangi . .. ... ... 82
DYGOTIOLE: o w5 rs o 50513 sosimimh § ey @ara o armars & & 82
YEYNOLASE v 555 ¢ winwms s mpsis smamus sm@aE 5 0s e 82
Clupeidae: = aws sawsans snnsinninns ims 57, 85, 88
Clupeiformes: .. ... s cme sdss suinswsis saseans i 88
Clupeocotyle . . . ....................... 58, 84, 88
brevoortia . . ... ....... ... 58, 84, 88
Untoni ........ .0 iiiiiinineninnn 58, 84, 88
Coryphaena hippurus . .. ........ ... .. ........ 78
Cyclocotyla prionoti ... ....................... 82
Cyclopteridae :: s sws e cwsseas sums smes 89
Cyclopterus lumpus. .. ..................... 74, 89
Cynoscion. . .......... 32,47,71,79, 82, 85, 86, 90
ATENATIUS . o o o v ot et e et e et et e e e e 82
nebulosus . ................... 32,79, 82, 85, 90
710] 7717 5y U PP S P 82, 85, 90
A 0 61 200 600 50 0G0 00 6 B BT C 82, 85, 86, 90
Cynoscionicola .. ...................... 71, 85, 90
heteracantha . . ............. ..., 85, 90
longicawda .. ... .icn. . civisiieans samnis cans 86
pseudoheteracantha. . .. ....... ... .. .. 71, 85, 90
Cyprinodon variegatus . . ................... 80, 89
Cyprinodontidae ........caiewesns 30, 31, 80, 89
Dactylocotyle. . . ....................... 82, 83, 84
denticulata . . ......... ... . ... 0. iiiiiiin.. 82
L P s o kO e A e ] G e e o 82
PRYCIALS cnws csmmus vamma seRas ¢« cpEAS Lawwy 82
SJ0h 020 000 6 0.0 0.0 0.0IO D B GO DD G D DT 84
rachinoti . . ... ... ... .., 83
DACYIOPYEIAR « ocnmernms smmsnns camemmeswas v 76
Dactylogyridae: o : :wwvmws cosamss cmns pmoimes o8 79
B F: 1237 1 s (13O 19, 88
Dasyatis . . . . . .. 10, 20, 22, 23, 24, 26, 75, 76, 77, 88
AMETICANGA. . . . o o o oo e e et e e e e e 76, 88
centroura . ......... 10, 20, 22, 23, 75, 76, 77, 88
MATMOYALA . . . . o oo e e et e e e e e e 75
7y B P 26, 75, 76, 88
Dasybatotrema dasybatis . . .................. 22,75
Dermophags squall o« . s conmwsc sionmes smwss somns 75
Dermophthinius: < : sz s snwes s sammus spas 28, 74, 87
carcharhini. ............c. ... 28, 74, 87
nigrellii . ...... ... ... ... 74
LA AT o roles o35 2 ) B 0 B0 € 5 B B0 6 0.0 534 €5 B 74
DIcBAOPhor@. o vs o cnwe s vwmss s 5w o s 46, 82, 84, 88
GIfINIS: s 2pwmms  amas 3 amRRs § SERL G AR TEDRS 82
Carbonarii. ... ......... . 82
CYTUOSCIONS s, 0y 5 < oucoses v oo miomis 4o sine & Gy ets aia gt 3 82
denticulala s s : .o s imans s smsns s vivws 46, 82, 88
Untoni . ... 84
maccallumi. .. ..... ... .. ... ... 82
PULOTOLE woisin s simmsis ¢ $0 s 3 SWAAS 5 4BNE 5 $HHE 82
Diclidophoridae . ........................... 82
Diclidophoroides . .. ....................... 51, 82
maccallumi . . . ....... ... .. .. ... ... .0... 51, 82

Hendrix: Monogenea of the Eastern United States 101
Diclodophorasp. . ........... .. .. ... .. ....... 84
Diclybothriidae............. ... .. ... .. ..... 80
Diclybothrium armatum . ... ............. 40, 80, 88
Diclybothroidea ;. vsuaimurvusmuinsvssms smus 80
Dionchotrema remorae . ..................0.0.0... 79
DIONCRUS o vs s 50w s sims s 56 a oo ammos i 25,79, 89

AASSIZL. . . oot 25,79, 89
nagibinae . . .. ... 79
TOMOYAC. . . o oo oo e e et et e 79, 89
DIONICIARAE: 55015, 65 5. 515 £ 80518 55 52515 55 55 80 & 5 om 5514 79
Diplectanidae ........................... 31,79
Diplectanum. . ........................ 32,79, 90
bilobatum . .. .......... ... ... ... ..., 32,79, 90
longiphallus . .. ... ... ... ... . ... ...... 79
IDiSCOCOYIAAC.. ... o vivvaieivres s imnie wioewmn v e s 83
Dorosoma cepedianum . .................... 85, 88
Echeneidae : s«::cu:pesmmnsiass somnsms oo 25, 79, 89
Echeneis naucrates . . ...................... 79, 89
Elasmobranchiomorphi ..................... 87
Empruthotrema raiae . .................. 19, 75, 88
Entobdella . .............. ... ... ..... 10, 77, 88
bratistroemi. . ... ... ... 77
bumpusii ... ... 77, 88
CUTVMTCE 55 « 5w iis s s s 20w 5 6% § 516 4w 5 B8 A & 618 77
hippoglossi .. ....... ... .. .. .. ... ... 10, 77, 90
FOSACEUS . . . o v v oot e e ettt e e e e e e e e 77
SPUGMAIG v ¢ s o smims & smmees 3w s s @ans &b 77
SLEIMGTOCUETL « s iswis cwms ¥ amus s fdas eamas s e 77
Ephippidae ........... ... ... ... ... ... ... 89
Epibdella . ................................. 77
BUTPUSIT w50 2 ous cmsms s smuais s siops s mmus s b6 77
hApPPoglossi = s - suns vimns i samms § Gubd s Fabe s i 77
Erpocotyle . . ... .. .. .. ... ... ... 43, 80, 81, 87
abbreviata. . . ............ ... ... ... 81
maccallumi. ............. ... ... 80, 87
macrohystera. . . .......... .. ... . .. ..., 80, 87
MAUVOTL o o oo v e e et e e e e et e e 81, 89
MICYOSLOMA . . . . . . oottt et 81
SPINTHGE ;05 soumws 5 s wa s vwmars sHoi g 6w a8 43, 81
SQUAN < s smns ssmss s smmn v @B E A S EBEEE s 81
Euthynnus alletteratus . . . . . 16, 53, 74, 77, 79, 84, 90
Exocoetidae ............. . ... ... .. . . . ... ... 89
Fundulotrema prolongis . . ............... 31, 80, 89
Fundulus . .......... ... ... ... ....... 30, 80, 89
ALAPRARUS: : < s s s v smmms swmms s smms s smm s 5 a4 80
1 S P 80
heteroclitus . . ......... ... ... . . . .. .. .... 80, 89
QTGS oy 5 simms o pmas 5 BEms ¥ 1556 8 BESss 3 80, 89
GAdIdAC ¢ viv csvsmmssis snssmasans svnins 51, 81, 88
Gadiformes . ........ ... ... . . ... 88
Gadus morhua . ................ ... ...... 74, 88
Gamacallum macroura. . ................ 70, 85, 89
Gasterosteidae ....................... 30, 31, 80
Gastrocotylidae . .......... ... ... ... ... ..., 83
GOtocotyla s ¢ viwn s cmmsis s swunens s 64, 83, 86, 90
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ACANIROCYDIL s ¢ comme s s.omins @ Visae ¥ Bgmae s e 86
acanthophallus. . .. .................. 64, 83, 90
GATATILLS PSR g R 83
Grubea . .............ccuiiiiiiii. 56, 84, 90
COERLEAr inws s swwmms smess 5 emoas ¥ &mEa 56, 84, 90
pneumatophori . ... ... ... 84
Gyrodactylida .............................. 80
Gyrodactylidae «:wss swssamsinms spss snasns 30, 80
Gyrodactylus. .. ....................... 31, 80, 89
prolongis. . ... ... .. 80
SUEPRATUS s v v i snwves cvwmas vmmus i wims 31, 80, 89
Haemulidae: : o« soocwms smms smasss ssonsas 82, 89
Haemulon sciurus . ... ......... ... .. 84
Haliotrema . . . ........................ 39, 79, 89
MUGLINAUS « w5 5 55 wms » s@mets § sRwas § moss s5ms 79
vanbenedent i ... . iwvs s swwwis s awes s i 39, 79, 89
Haplocleidus vanbenedeni . . ................... 79
Hargisia bairdiella . .. .................. 59, 84, 89
HELETAXINE .« o mms 55 @515 3665 655 65084 50685 § iwe 83
COTATUZES & 5% 535 5,55 005 S onims 50805 ¢ 0 imin > oo im tim im e 83
xanthophilis . .. ... ... ... ... ... .. ... . ... 83
Heteraxinidae . .. ..., 67, 83
Heteraxinoides « = : s55s s aanons iaens s i5s 69, 83, 90
xanthophilis . . ......... ... ... ... .... 69, 83, 90
xanthophiloides . .......covvisvnsrivinossnn 83
Heterobothvium affiné: « . . cwwnss s sosas swams s s 82
Heterocotyle . ................... 23,75, 76, 87, 88
aetobatis . . ... ... ... . 76
JLOTUAARG v s omims cwmuns empns s amsse oo 76
MINEMG 5 s 500 &mus a8 § @ o s & 2550 23, 75, 87, 88
pastinacae . ............ ... ... .. ......... 75
Heterocotyloides .. ........................... 76
diademalis . ............. ... .. . ciiiiiiinin. 76
PRLCEE o3 i s 20505 Bt A8 § BHRR RS 3 AR R &8 76
Hexabothriidae ......................... 40, 80
Hexabothrioidea ........................... 80
Hexabothrium musteli . ................. 41, 81, 87
Hexacotyle thynntic o . vismme s vnmme s pwmas s swmes s s 84
Hexostoma < : ;s wins : ammins & omaas s smais s 4 54, 84, 90
GV 70 PR S F I TS 84
Untoni . ........ ... 54, 84, 90
MACTAcanthum . . ..., 84
Hexostomatidae . .. .i.«:ccussacsmns swsssns 52, 84
Hippoglossus . ........................ 10, 78, 90
BIPPOGIOSSUS + o vns 5 sowiwsin s comrmin o wiwsias 10, 78, 90
SIENOLEPIS v s siwis ¢ fmmms s SMBME ¢ S@E s FaE N 78
Hyporhamphus unifasciatus. . ............ 63, 81, 89
ISHOPROTIAAE .+ s« uy owsieimme s siin oo 12, 78, 89
Katsuwonus pelamis. . .. ................... 78, 90
Kuhnia scombri . .............ccouio.... 59, 84, 90
Labridae ........... i 89
Lamniformes. .............cuuiiiin.. 19, 87
Leiostomus xanthurus . ................. 69, 83, 90
Lintonia papillosa . .. ........................ 74

Lithidocotyle acanthophallus . . ................. 83

Livoneca vulgaris. .. ............. ... . ... .... 74
Loimoidae ... ..., 25, 75
Loimopapillosum dasyatis. . . ............. 26, 75, 88
Loimos . .. ........ ... 26, 75
salpinggoides .. ....... .. ... .. ....... 26, 75, 87
scoliodoni . .......... ... .. .. ..., 75, 87
Macrovalvitrematidae .................... 56, 84
Macrovalvitrematoides micropogoni . . . . .. .. 60, 84, 90
Mazocraeidae .................. .. ....... 5b, 84
Mazocraeoidea . ... 81
Mazocraeoides . ..............c...uu.... 57, 85, 88
EOTEOL . . ..o 57, 85, 88
hargisi .. ... 85, 88
OIETUIANEIENISIS s« «vwwis smwmsis 5 smmmms s mes i 85
SIMELLS s 2.5 s smws s mmn s $amTas & 55005 8 555 5 50s oo 85
Menticirrhus . ............ .. ... .... 49, 80, 82, 90
AMEYICANUS . . . o o o v et e e e et e e e e 80, 82, 90
BUOTAIS . . v ovv s swvss s swmas s smmus s s sm a5 6 s 80
SAXATUES 5 < s6 vt s omims s Stmbs i b dma o 5 49, 82,90
Merizocotyle dasybatis. . ....................... 76
Merluccius . .. ... 54, 81, 88
ADIAUS w5 « cmmms sms ¥ smmEs ¢ SEBEE & 7 S EBE 81, 88
bilinearis . ......... .. . . .. . .. ... 81, 88
Metamicrocotyla macracantha . .............. 73, 89
Mexicotyle . .« vwws i swms i v smme s swmnEs s pEwss o 83
Microbothriidae . . ........................ 9,74
Microbothriidea . ........................... 74
Microbothrium apiculatum . . . ............ 27,75, 87
Microcotyle . . . ...... ... .. ... ..... 72, 83, 85, 89
acanthophallus:: .« s ssvis vowas somuns s sammis 83
archosargt. ... ..... ... ... . ... . ....... 85, 89
australiensis . . . ... ... 86
COATARTLS 5 55 smmss s Sas s BERER FRERT § 3 ABEHE 3 83
CENMITOPTISIES” + avmims timwms 3 HARBS & S 316w 86, 89
debueni. ... ... ... ... 86
CUCIAES . . . . 86, 89
VAT o i 0 6 6 & 25 070G 040 B BOGIE D 0165 556 618 5 6 86
heteracantha. . ... ......... ... ... 85
Maallae s s cowns somms 5 swmE s § SRE G § 6@ 86, 89
longueandais ; « s cns s vamis s smmas i i aE@mac v 86, 89
macracantha. . . ............ ... .. 85
MACTOUTA o« o v o v ot e et et et et e et et e e e 85
OUYBLONE ovie « vimmvs swmms s CHBREs < FmEEE 5 8 86, 89
POPVILE . | cimi s 2 G Ba S8 G s 5 e e e R a 86, 89
DOPOTIIAC s i1+ v smrte o) s o 3 o ot st ot et o) it 86
POMGLOMIEG 555 s s wpe s ummss s smmns s 3sis 72, 86, 89
POFOTUOLE 555 5% 5.5 5504 5.5 5t oas 5 508 S m 3 58500 s 86, 89
pseudoheteracantha. . .. ... ... ... ... . ... 85
PVFGETAPROTUS: ¢ « s s siwmme s 5 swws vmmas p 5w 87
SCOMDETOMONT 5 & ccws s oaimnns s 655 fmmhs 5 i 5s 87
SENOLOML . . . o e e 86, 89
temnodontis .. ... ... 86
Microcotylidae «: cusisws coaemmasmasmmsens 68, 85
Micropogonias undulatus. . . . . . 52, 60, 80, 82, 84, 90
Molamola . .................... 13, 14, 77, 78, 91
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Monocotyle . . ................... 24, 75, 76, 88, 90
dasybatis. . ....... ... ... .. . o oL 75
dasybatis MINIMUS o« . snss snssss smmmas vwwws 75
diademalis - :: ccvnsi sewnes cosnssimns 24,76, 88
floridana . .......... ... ... ... .. .. .. ..., 76
MINIMA. . o oo e e e e e e et 75
PASBNACAL vi iwwms s smmms s wmmns & wimas 55w 75
PHICEE . smmins sawass smmns s 5@ang @ 76, 88, 90
selachii ... ... . 75
Monocotylidae: ...u.covivosivneswvinnsins 18, 75
Monocotylidea . s sswusmmeimss sgnssausmes is 75
Monocotyloides . . . ....... ... .. .. .. .. ... .. .. 75
dasybatis. . . ...... ... .. .. ... . oo, 75
MEMEMUS « « o oo o e e ettt e et 75
MOTIOGEITCA x5 s +56 055 55 & wsioia s s 51 8 o sis 58 50 74
Morone. . . ..... 37, 48, 64, 70, 79, 81, 83, 85, 86, 89
americana. . . ............. 37, 48, 79, 81, 83, 89
saxatilis . . ............... 64, 70, 83, 85, 86, 89
Mugil oo s cswes somns pawns s rans 39, 73, 79, 85, 89
cephalus . . ....... ... ... ... ... 39, 73, 79, 85, 89
lLzia .. ... 85
Mugilidae. ;.o ss smuonsssanspansmes s awsws 79, 89
Mustelus canis . . . ...........ccounn.. 41, 81, 87
Myliobatidae . ..................... ... ... 21, 88
Nasicola klawer . ...................... 15, 78, 90
Negaprion brevirostris. ... ............... 29, 75, 87
Neodermophthirius harkemai . ............ 29, 75, 87
Neoerpocotyle .. .......... ... ... ... ....... 80, 81
maccallumi . . ........... .. .. ... 80
WUAUOTE 5 5 viim s s 5 6 5t s 55 mms s 5mmas 5 85503 50w 81
MICTOSTOM@A . . . . o o oottt 81
Neoheterobothrium .. ................... 47, 82, 90
AffiNe o« vowmes s swmms smmm ey v EEE 1 R 47, 82, 90
CYTLOSCEONAL: 5 =505 & v wins SAmB s DB sE s 5 amas 5 82, 90
Neohexostoma euthynni ................. 53, 84, 90
Neothoracocotyle acanthocybii . . .. ......... 67, 86, 90
Neothoracocotylidae ........................ 86
Neothunnus macropterus . ..................... 78
NUZSCRIE: +.s 555 ms s mmins s @i 16, 74, 78, 88
elegans . .. ... .. 78
elongata .. ... ... .. ... .. .. ... ... 78
DAPIlIOSE: s . vvois o cmmnes sy s s e 74
SEUTIONES .« o v v it e e e ie e 16, 78, 88
SUPEYD@:. 5 < 555 ms £ mnss s @iy S5 mBRs FEmas 3 78, 88
Nudaciraxine gracilis . ... ............... 64, 81, 89
Octobothrium denticulatum . ................... 82
Octoplectanum affine . . . ...................... 82
Octostoma scombri . . ..............c.cuueuiine... 84
Onchocleidus nactus. . .. ................ 37,79, 89
Onchocotyle - :saws s smmns smmmi s smmms capms 1 81
abbreviata. . . .......... .. ... 81
MAVOTE « . o v et e et e e et e et e et et 81
MASTEIE o5 s v iomimn = mmma s o e Bs 7% 0 E 65 T 5 5 S S 81
Orbocotyle prionoti .. ................... 50, 82, 89
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Orthopristis .. .................. 49, 60, 82, 84, 89
chrysoptera .. ................. 49, 60, 82, 84, 89
TUbET. . ... 82
Osteichthyes .« o cmwswms somvwnssms cwer cmusans 88
Papillicotyle floridana . ................. 21, 76, 88
Paragaleus gruveli . .. ........................ 80
Paralichthys . . ........................ 47, 82, 90
dentatus . .. ... 47, 82, 90
lethostigma o« cvwis cowss e ommss sawans immme - 82
Paramonocotyle selachii .. ..................... 75
Pauciconfibula pogoniae. .. ............ 4,70, 86, 90
Pedotolyle : «cvns snpus sammsnswmnse o 48, 83, 89
MEREIM: 5 5 5 5 50555 5 508505 5.8 6.8 5 5 v mon o 0 5§ sk i s 83, 89
MOYOME . o . v v ettt et et et et 48, 83, 89
PoPTIES o« v wnips smmemn somn s mmn s smass v 86, 90
alepidotus: < o comme snmas s swwws smms s swus 86, 90
triacanthus. . . ..........iiuiinnn.. 86, 90
Percichthyidae ............................. 89
Perciformes. ...........ccoiiuiiininnn. 72, 89
PRIIWTG 0108 5 s s cnmns com s s wmmos st smpns o 75
Phylline .. ...... ... ... . ... . . . ... 77,78
DAUTHPUSEE w wmos & commms smmu s sy spars s ssmgss s 77
SHUTIONES .« o oo e e e e e 78
Phyllonella . . .......... ... ... .. ... ....... 77
DUMPUsii ... ... 77
RIpPoglOsst . scv vomws swwns s mmns vmsis smmas s 77
Pleurocotyle scombri .. ........................ 84
Pleuronectes putnami . . ................. 34,79, 90
Pleuronectidae .......................... 34, 90
Pleuton€ctifOres: .« s wvwss smmemss oms i 34, 90
Podocotyle morome. . ........... .. .. ... ... ..... 84
Pogonias cromis .. ..................... 70, 86, 90
Pollachius virens . ..................... 46, 82, 88
Polyopisthocotylida ....................... 8, 80
Pomatomidae .............. ... ... ... ... ... 89
Pomatomus saltatrix. . ............ 64, 72, 83, 86, 89
Prionotus . . ........ ... . ... . ..., 50, 82, 89
CATOUIMUS & o vv i ivn s s v mn oo ammas s 50, 82, 89
CUOLAMLS : < i wn s 3 55305 6.5 5 s wommime s immmis oo 82, 89
scitulus. .. ... 82
Protancyrocephaloides liopsettae . . ... ... ... 34, 79, 90
Protomicrocotyle mirabilis . . ... ........... 45, 87, 89
Protomicrocotylidae ..................... 87, 89
Pseudacanthocotyla verrilli . . .. .......... 8,9, 74, 86
Pseudaxine. . .......... ... ... ... ... 62, 83, 90
MEXICANG . o . o o oo ov e e e e et e 62, 83, 90
LEXANA « 5w miz 500 0560 505 0 00 5 a0 06 6805 SRS 55 B M5 B 83
Pseudoaspinatrium pogoniae .. ................. 86
Pseudohaliotrema . . .................... 38, 79, 89
LONBIPRAUES «« 2 omsis s wmms s smws s w05 50 38, 79, 89
MUGIHINUS s w5+ s wmis o 55555 6 555 50m 0 e oo oo s 79
Pseudomerizocotyle dasybatis. . . ................. 76
Pseudotagia cupida . ................... 60, 84, 89
Pterocleidus nactus. . ......................... 79
Pungitius pungitius . . . .......... .. . . ... 80
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Pyragraphoridae...................... 61, 87, 89
Pyragraphorus pyragraphorus. . ........... 61, 87, 89
RO 05 ¢ s o smmos sv 19, 20, 42, 75, 76, 81, 88
eglanteria sz « s o mns ssnsng semans usEs s 75, 88
ETINACEA . . . .. . o 20, 75, 76, 88
laevis ... ... 42, 81, 88
ocellata . .. ........... ... . . ..., 75, 88
FAAIALA + < s sims s cmaEms 858 mAE 5@ Gw s s RS R 5§ 76, 88
Rajidae................. ... ... ... 8,19, 75, 88
Rajiformes............... ... ... .. ... .. 75, 88
Rajonchocotyle laevis .. ................. 42, 81, 88
Remora. . ....... ... 79, 89
brachyptera .. ... ........ ... .. .. ... ...... 79, 89
TEMOVA . o . o oo e e et e e e e 79, 89
Rhamnocercus . ............c..c.u.u.0... 32, 80, 90
batrdiella :xx:: s ivmss snwang samas 5 vos 32, 80, 90
stichospinus .. ........ ... .. .. . . .. 80, 90
Rhinoptera bonasus . ................... 11, 77, 88
Rhizoprionodon terraenovae . .. .............. 75, 87
Sarda sarda . . ......... ... . ... ... ..... 54, 84, 90
Sciaenidae . .................... 31, 32, 80, 82, 89
Sciaenops ocellatis . « s . cowmss somue s sawns i nn 74
Scomber ... vscumn imas s isE R RS s 56, 59, 84, 90
JAPOTVECUS, « o2 2 imsonl o o imse i on o it n o 56, 84, 90
SCOMDYUS . . . o o 59, 84, 90
Scomberocotyle scomberomori . ... ....... ... 65, 87, 90
Scomberomorus . . ................ 62, 64, 83, 87, 90
cavalla . .. ....... ... . . .. ... ... ... 83, 87, 90
maculatus. . . ......... .. ... . ..... 62, 83, 87, 90
Scombridae . . ..... 12, 15, 52, 65, 66, 79, 83, 84, 90
Scophthalmus aquosus .. ................ 35, 77, 90
Scorpaeniformes ............ .. . oL 89
Serranidae . .......... 90
SPAridaei: : v smss swain s ms 5w smms pa sy Sne s ws 90
Sphoeroides annulatus . . ...................... 78
SHRYIHG < s o vnin i ns 5 257 s 2 17, 75, 78, 81, 87
BT 606 6wnn0 000 T80 005050 6000 0GR TS 0 81
lewing . . ... 81
MORATTAM . . . . oo e e 81
ZYGOAENG w55 e smms s somus 3 swmns 17,75, 78, 81, 87
Sphyrnidae . .....:sve:smsenns s 17, 48, 75, 81, 87
Squalidae............ ... 35, 87
SOUANEOTIES 5. s 031 500 s o wms s o s aisis i) et w et o 87
Souulonchototyle: s o swoss s vams s s vwns s 44, 80, 87
abbreviata. . . ........ ... .. 81, 87
acanthi. ... ... ... . .. 81
TRTHTO0 .2l o 65 i ) o B St 0 il 6 s 5 80
SPHIIIV A 0 o <isrssiotoicn il S5 3 B WSR3 5 i 2o 81
SQUGLL . iiois v otiaon o oz o e =) oo o 44, 81, 87
VUIZOTES 5515 & vimmms s s ws s Snmss s amee s dames 80
Squalus acanthias . . . . . 23, 35,42, 44, 75, 76, 81, 87
Stenotomus . . .. ... 86, 90
CAPTINAS 1 cinx + smpmmm s o s mms s yemals ¢ amess 5 86, 90
CHIYSOPS o v o cvenmims 3 5 95 7 BREGE 5 SR ERE B 86, 90
Stromateidae. .. ... .. 86, 90

Strongylura .. ...... .. .. .. ... .. 36, 64, 77, 81, 89
MATING . . . o oee e 36, 64, 77, 81, 89
TWOLALA ¢ 5 siwmv s swmms s smEms s §5 Gals s FEEss 505 77

SWINGleus « < ccus somns s cmmnesioaans ame 30, 80, 89
S0 oo 0 0 60 0 OGS I B T D10 65 S0 B S0 30, 80, 89
POl CRITRTOTAES | Fivis s vummis s sewws s smmuns 30, 89

LATUWc v as s smmms smpmi s SEEH 5 SaBas 8 S amud ¢ fas 84
bairdiella . .......... ... ... .. .. ... ... . .... 84
cupida . ... ... 84
MECTOPOTOTY <15 515 swips v & smmmes s wmass $0s 84

TAUtoga OMUIS w s s sus s smmas + s wimssns 5 50 e 86, 89

Tetrancistrum longiphallus ... ... ... .. .. ... .. 79

Tetraodontiformes. .. ....................... 91

Tetrapturus albidus . ................ 18, 77, 78, 89

Tetronchus Van Benedenii . .................... 79

Thaumatocotyle .. ..................... 20, 76, 88
CONCIMNA . . . .ottt 76
AASTDALIS, : cwms s smmp s smmmae 3 vamma s 2% 20, 76, 88

Thoracocolyle -« coms st iwnssivommnn 66, 87, 90
CYOCOQ . . . . o oo e e e et e 66, 87, 90
paradoxica . ... ... ... ... .. 87

TRUNTUS . . oo 78, 90
albacares. . .. ........ . . ... 78, 90
atlanticus . .. .......... .. ... .. 78

Torpedinidae ........................ 33, 76, 88

Torpedo nobiliana « . cwo: cnwuvi snmmns s 33, 76, 88

Trachinotus . ................... 55, 61, 83, 87, 89
carolinus .. .................. 55, 61, 83, 87, 89
JALCBEES' . o cvmns vvmns somgus semsny semEEs 83
ThOAOPUS:+ s cmms s swmms sopmus smms § e mans ¢ 83

Tricotylae sn: s womes swmas 2 a a5 s fm o 14, 77, 78, 91
cutanea mediterranea . . ..................... 78
cutanea microcotyla ... ... ... .. L. 78
molae .. ......... ... ... ... .. .... 14, 77, 78, 91

Tricotyle:scoliodont s . . cw s s smaws s iompms s swmmass 75

Triglidae: «: cumecom: wms smas@ms s ess s s e dns 89

Trionchus dasybatis . . ........................ 75

Tristoma . ..................... 17,77, 78, 87, 90
COCCIMOUM. . . o oo 17,77, 78, 87, 90
COTRULUME o oo oo et e e e e e e e e e e e e e e e e s
INLEETUM 5 5 6 aih s simmts 5 3REES § SEmmES § 54 78, 90
laeve. . ... 78

Tristomella . . .. .................... 12, 78, 79, 90
laeve. . . ... 79
LOBULS: 5555 - o565 565 55 o wima s o s 8 noviinoin oimen 12, 90
Untoni ... ... ... . . . 78, 90
onchidiocotyle . .. ..... ... ... .. ... ... 79, 90

Tristomum . . .. ..o 78,79
COCCIMOUM. . . . . o v v e et e e e et et 78
histiophori .. ....... ... ... ... il 78
LAEUC-ATIGLG « : 5 w5 » 518555 208G MMs 5 B@Es 45 A5 0T 3 78
onchidiocotyle . . .. ... .. ... ... .. ... .. ... 79
rolundum . ... ... 78
TUAOIPRIGIUME «cviv ¢ s mms s vimws s & ims s 55 mmas & 78

Udonella . ...................... 9, 74, 88, 89, 90
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caligorum . . ....... ... .. .. ... 9, 75, 88, 89, 90 Urophycis . .. ..o 82, 88
SOCIAlLS . .. oo 74 CRESLETT . . o o o 82
Udonellida: s ::s: cwwsnwmssasmmssmms smssmnss 74 RIS 5 £ 1 F 01 BB D B B0 B v B 82, 88
Udonellidae ... .x:smus imi smms smnsins iwssan 9,74 VOQUMis s sreims « Sm@ s s ERmAs SRS §EEEFE 5 82, 88
Udonellidea ............. ... . .c.iiio.... 9,74 Xiphias gladius . ...................... 17,78, 90

Urocleidus mactus. . . .........c.c0uuuiiiiunnnnn. 79 Xiphiidae............ ... ... ... ... 17,78, 90
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