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CIIAPTER I
ll'-ITRODUCTIO
Since much of our knowledge concerning monogenctic
trematodes has come from pioneer research of workers from
other countries, this area or research in this country is
unlirniteJ and warrants further study.
The order Monogcnea Carus, 1863 was established for
hermaphro<litjc flatworms that a1c parasitic on or in aquatic
or amphibious vertebrates and occasionally on certain
aquatic invertebrates.

Th

most common infestation sites

are the gill chambers.

However, the ski.n, the buccopharyngeal

cavity, and organs that djrcctly or indi.rcctly communicate
with the ext rior may be infected .

One exception to this

rule is found among the selaci.ans where th
occur in the coelom

OT

oviducts.

parasites may

The haptor or opistho-

haptor is the chief adhesive organ, and is located at the
posterior end of the body.

It is more or less discoidal,

muscular, and may be divided into alveoli or loculi.

The

haptor is usually provided with anchors and nearly always
, 1th marginal larval hooklcts.
sue ors

OT

clnrnps.

It may contain muscular

Armed plaques, lappets or appendices

may be present as accessory adhesive organs but the most
prevalent in all monogenetic trematodes arc the anchors
1

-,

which may or

rrai

not be associated ~ith adhe~ive glands and

their ieserviors .
The prohaptor is the anterior adhesive organ and Tuay
be represented by paired or unpaired suckers, paired pseudo suckers or sucking grooves.

It may cor!tain glandular

structures, which open along the lateral margin of the
anterior extremity of the body by way of dist~nded cephalic
ducts.
Eyes may or may not be present; when present, they
are, in t~o pairs .

The terminal or subterminal mouth may or

may not be flanked by oral suckers or provided with paired
intrabuccal suckers .
be abse nt.

A pharynx is usually present, but may

The intestine usually consists of bifurcated,

branched or unbranched, crura or limbs that occasionally
join at the posterior end .
The chief male reproductive structure is the testes
that may appear singly, as a pair, or as three or more organs
and contain numerous follicles that function in the production of sperm .

If, several testes are present, they are

usually closely packed or divided into two groups.

From

the testes, tubes called the vasa efferentia unite to form
the vas deferens which is a single tube that frequently
winds and occasionally loops around the intestinal limb .
The cirrus pouch, when present, contains the seminal vesicle,
prostatic complex, ejaculatory duct and a cirrus.

The
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seminal vesicle serves as a storage area for male sex cells
and arose as a dilation or as an outgrowth of the vas
dcferens .

The prostatic complex prcivides semen for sperm

survival and consists of glands and vesicles.

The cjacvla-

tory duct may or may not he differentiated hut sometimes
forms a muscular ejaculatory bulb.

1be cirrus may be simple

or comple , armed or unarmed, and accompained or unaccompained by an accessory piece.
may or may not be armed.

A genital atrium, if present,

Male and female genital pores arc

usually common but may be _eparate and located ventrally,
medianly, submedianly, marginally, or subrnarginally .
The primary sexual organ of th

female reproductive

system is a single ovary that may be compact or tubular,
lobed or entire.

It is usually located anteriorly, laterally,

or posteriorly to the testes but may partly overlap the
testes or loop around the intestinal limb.

A rcceptaculum

seminis may be developed as an appendix ·to the gcrmj duct or
as a circumscribed expansion of the vaginal duct.

The gcnito-

intestinal or vitello-intestinal canal may be present or
abs nt.

A well developedootypc leads into a uterus that

is usually short .

Most monogcncans arc ovjparous hut

occasionally ovoviviparous forms arc found.

Eggs arc usually

relatively large and few, hut in some forms they are produced
in large numbers.

lJsualJy , the egg shell contains polar

elongations or filaments and an operculum may or may not be

present .

Vitellaria are sometimes follicu ar or acinous,

entirely or co-extensive with the intestinal crura, but
usually do not extend into the median field occupied by the
gonads .

In addition, a compact vitelline reser rior is

present. that may be transversely elongated or Y-shaped.
When present , ihe vagina may be single or double, and opens
to the exterior on the dorsal, lateral or ventral surface .
It is sclerotized and often armed with spines or other
structures .
The excretory system consists of bilaterally symmetrical canals which are divided repeatedly and eventually
terminate in flame cells .

The paired excretory vesicles

are located in the anterior portion of the body , and each
opens to the outside on the dorsal surface near the lateral
margin of the body .
The larva of Monogenea is termed
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oncomiracidium 1 ' and

is characterized by cilia covering the body entirely or
in zonal arrangement, and a certain number of symmetrical
larval hooklets which are situated at the posterior end
of the body.
One or more pairs of eye spots , almost common to all
rnonogenetic larvae, are the first internal organs to be
seen in the early stage.

The anlagen of the pharynx and

of the adhesive cephalic glands appear prior to the anlagen
of the intestines.

Tlie excretory system v:i ~h synunetrical

flame cell pattern, pair~d vesicles and pores, develop in
comparatively early stages.

After this young form has

attached itself to the host, the integumentary cilia are
cast off and the haptoral anchors, suckers or clamps
commence to grow, while the larval booklets disappear or
persist at or near their original site .

The reproductive

organs develop much later than the other organ systems .
The suborder Monopisthocotylea Odhner , 1912 was
established for monogeneans with opisthohaptor developed ~s
a single uni t.

In the adult, the larval haptor is retained

Kith very little modification and contains the paired anchors
&nd a number of marginal 1ooklets.

Outside the mouth, the

prohaptor is represented by head organs or glandular areas,
suckers , or pseudosuckers.
paired accessory suckers.

The buccal cavity is devoid of
Eyes are occasionally present .

Various forms of monopisthocotyleans may contain one, two,
three or numerous testes located postovarianly.
intestinal canal is not present.

A genito-

For attachment purposes,

there is a prolongation at one or both poles of the egg.
The vagina, when present, is associated with a ventral ,
lateral or dorsal pore .

Development of the receptaculum

seminis is from a dilation of the vaginal duct .

Near the

anterior extremity are symmetrical excretory pores .

This

su order is characterized as being parasitic on fishes.
Dactylogyroidea , a new superfamily, apparently has
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no known author.

However,a very goo<l dec;cription of the

group is given by Yamaguti (1963).

All members in this

superfamily share common characteristics such ns the presence
of symmetrical groups of cephalic glands near the pharynx
with ducts opening along anterior or anterolateral margin
of head lobes .

The opisthohaptor is discoid or hilohed and

usually has two pairs of anchors associated with ba s.

llow-

ever, the anchors and bars may be absent in some species .
In addition to the above features, the larval haptoral
hooklets are retained and accessory plaques may he present.
Although the intestines arc bifuracted, they my or may not
unite posteriorly.

There may be a single or several testes

located postovarian]y and the cirrus is sometimes accom pained by an accessory piece.
medianly or submedinaly.
pretesticularly .

A genital pore js located

A single ovary is usually located

Tn some members of this superfamily, there

is a genito-intestinal canal present· in others, it is
absent.

1·herc is a well developed vitellaria co-cxtcnJing

with the intestinal crura .

As a group, all dactylogyroidcans

are oviparous.
1~c family Dactylogyri<lac Bychowsky , 1933 inclu<l s,
monogenetic trematodes that are characterized as having
two or more pairs of head organs with developed or undeveloped
head lobes.

Their opisthohaptor contajns one to two p irs

of anchors and usually fourteen marginal hooks.

The
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accessory adhesive organ is absent.

From the subterminal

mouth, a well dtveloped pharynx leads into single or branched
intestines that may or may not be united posteriorly.

The

testes vary in position relative to the ovary but usually
they are postovarian.

A seminal vesicle is present.

The

copulatory o'rgan is often complex j_n structure and the
genital pore is median.
usually absent.

The genitc, -intestinal canal is

Follicular vitell~ria are co-extensive with

the intestinal limb.

Members of this family are oviparous

and can be found parasitizing marine and freshwater fishes.
All monogenetic trematodes described in this paper
are members of the subfamily Ancyrocephalinae Bychowsky,
1937 and was established to includ~ those flatworms with
body devoid of scales and spines.

They posses an opistho-

haptor with two pairs of anchors, a number of marginal hooks
and no accessory plaques.

The intestine is bifurcated.

All members have testes located intercec a lly, usually in the

posterior portion of the body.

Other features include the

presence of a prostatic complex, a cirrus with or without
an accessory piece and a median genital pore.

In addition,

each member has an ovary situated anteriorly to or slightly
overlapping the testes.
present.

Usually, a receptaculum seminis is

The vitellaria are co-extensive with the intestines.

All trematodes in Ancyrocephalinae are parasitic on marine
and freshwater fishes.
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Genera of the subfamily Ancyrocephalinae are identified
mainly according to the numbe r and shape of bars , presence
and/or location of vagina, continuity and structure of
intestinal crura, and appec:aar, c.e of copulatory complex .
A generalized morphological description ?fa mono-

genetic trematode is given for orientation purposes (Plate 1).
Monogenetic trematodes generally range in length between
0.02 to 20 mm.

The anterior end is narrow and round and

possesses an oral opening that may be borne either terminally
or subterminally .

The posterior end possesses an adhesive

disc which is more or less separated from the body proper
and always bears an attachment apparatus .

The body itself

is colorless or grayish white but the color is usually
governed by the internal organs .
reddish, brownish, or blackish .

The intestines may appear

The uterus is usually

yellow or tan; whereas, the vitellaria and gonads are milkwn..ite .

An adhesive or attachment organ may be on the

anterior end of the fluke and can serve a dual role ; that
of attachment during feeding and that of locomotion.

A

complete description of the opisthohaptor or adhesive organ
was previously given .

The anterior end of the monogenetic

trematode may bear a single or double cluster of nerve
ganglia or cells which comprise a primitive brain .

From

this brain , nerve fibers branch anteriorly, laterally , and
posteriorly.

T~o pairs of eyespots are located just
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anterior to the pharynx.

The anterior pair may or may not

be closer t ogeth e r than the posterior pair.

Consecutive

layers of circular, longitudinal, ind diagona l muscl e s are
located beneath th e cuticle.

The iigestive , exc retory, and

reproductive sys t ems are the same 1s p r evio u s l y described
for monogen~tic t rematodes in general.
The Biol ogical Abstracts were canvassed concerning
monogenetic trematodes from the gills of fjshes and in f or mation found to be pertinent was recorded .

Th ~ works that

were most valuable during this inv •~stigatio n we re those of
Mueller (193 4 , 1936, 1937), Seamster (1937), ~U zelle (1940),
Mizelle and Cro n in (1943) , Mizelle and Hughes ( 1938), Mizell e
and Jaskoski (1942) , Mizelle and R,~gensbe~ger (1945),
Mizelle and Klucka (1953), Hargis, Jr. ( 1 9 5 0 ) , Yamaguti
(1963), Nowl i n (1962), and Bychowsky (1961 ).

This investigation is concerned primari ly with the
identification of monogenetic trematodes found on the gills
of fishes from waters o f Waller, Washington , a nd Montgomery
counties.

Although, taxonomy is the pr i me in t e re s t, the

degree of infestation of individua :. fishes was also condidered.

CHAPTER II
MATERIALS AND METHODS
Fishes were collected from several bodies of water
in Southeast Texas, mostly in Waller, Washington, and
Montgomery counties.

All fishes were obtained by use of

rod and reel and taken to the research laboratory at Prairie
View A&M University to be properly identified.

The fishes

obtained in waters at Prairie View A&M University were
taken to the laboratory and immediately examined for
parasite infestation.

Those collected from other areas

were wrapped in foil and kept refrigerated until examined.
The gills were removed with a pair of scissors and
placed separately in Syracuse watch glasses containing
tapwater . . They were examined for parasites with a dissecting micros·cope.

When the helminths were found, the degree

of infestation was ascertained, and the gill filaments
were stroked with a bent-end dissecting needle in order to
remove the parasites according to the method used by Berry
(1956).

The parasites were then isolated by usP- of a

capillary pipette and anesthetized with crystals of chloral
hydrate.

After relaxation, individual specimens were

placed on cover slip in the desired position and straightened
by using the fine fibers that are formed when a piece of
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rice cigarette paper is torn (Berry, 1966).

An adhesive

substance is not. necessary since mucus from the parasites
will cause them to adhere to the cover slip.

The trema-

todes were then fixed with Carney's fluid of F.A.A. and
stained according to Heidenhain's "Azan" Modification.

The

specimens were then dehydrated in ethyl alcohol, cleared
in xylene and mounted on glass slides in balsam.

For

identification purposes, measurements were made of the
copulatory complex (cirrus, accessory piece) and the haptoral complex (anchors, bars, hooks) with the aid of an
ocular micrometer.

Permanent drawings were then made under

oil-immersion by using a camera Iucida.

CHAPTER III
RESULTS
Information will be provided on each parasitic species
from the following aspects.
1.

Host Species

2.

Collection Site

3.

Number of Hosts Examined

4.

Number and Percentage of Infected Hosts

S.

Description of Para~ite
Haplocleidus furcatus MLeller, 19~7
(Plate

Host:

2)

Microptcrus salmoides (Large:·m011th Ba,s)

Collection Site:

Melcher's Jake - Chappel Hill, Texas.

Number of Hosts Examined:

2f

Number and Percentage of Inf(cted Hosts:
Description of Parasite:

4(14%).

All measuremPnts taken were

in agreement with those given by Mt;.elle r (1937).

The aver-

age measurement i~ given with the range placed in parentheses.
The body 1 en gt h i s n . 3 S 2 mm . ( 0 . 2 3 8 - 0 • 4 9 S mm . ) and b o d y
width is 0.107 mm (0.081-0.135 mm.).

Th(• wedge-shaped

haptor contains anchors, bars, and hooks.

All four anchors

are somewhat similar in ·hape but '.: trikingly unequal in size.
12
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The length of thp larger dorsal anchor (Fig. 1) is 0.074 mm .
(0.043-0.081 mm) whereas the smaller ventral anchor (Fig. 2)
is 0.035 mm.

(0 . 025-0.038 mm.) .

The paired, nonarticulated

bars are approYimately equal in size but somewhat dissimilar
in shape.

The ventral ba r

(Fig. 3) displays a slightly

indented appearance and the dorsal bar (Fig. 4) is nearly
strai~ t ~ith knobbed ends .

The ventral bar length is

0.028 mm . (0.025-0.032 mm.), whereas the dorsal bar length
is 0.030 mm . (0.020-0.037 mm .).
between 0.011-0.026 mm .

The hook lengths are

The copulatory complex includes

the cirrus and accessory piece .

The straight, slender, and

spirally shaped cirrus (Fig. 6) has a length of 0.064 mm .
(0.062-0.066 mm) .
is 0.032 mm.

The length of the accessory piece (Fig . 7)

(0.020-0.038 mm) .

Actinocleidus fusiformis
(Mueller , 1934) Mueller , 1937
(Plate 3)
Hosts:

Micropterus salmoides (Largemouth Bass)

Collection Site :

Melcher's Lake - Chappel Hill, Texas

Number of Hosts Examined :

28

Number and Percentage of Infected Hosts :
Description of Parasite :

Measurements were in agree -

~ent with those given by Mueller (1934).
of this species is 0.440 mm.

6(21%)

The body length

(0.420-0 . 460 mm) , and its
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greatest body \ddth is 0.149 mm.

(0.068 - 0.190 mm.) .

Both

dorsal and ventra l anchor s are near l y equa l in size , similar
in shape, and possess deeply bifurcated bases .

The dorsal

anchor length (Fig . 1 ) is 0.035 mm . (0.033-0.040 mm . ) and
the ventral anchor (Fig . 3) length is 0.027 mm . (0.023-0.033
mm . ) .

The ¥-shaped dorsal bar (Fig . 7) is articul~ted or

fused with the ventral bar (Fig . 6) .

The dorsal h&r length is

0 . 058 mm . (0 . 049-0 . 047 mm . ) , v.hereas the ventral bar length

i s 0 . 042 mm . (0 . 035 - 0 . 047 mm . ) .
14 haptoral hooks

The length of each of the

(Fig . 2) is (0.011-0 . 019 mm.) .

The

copulatory complex includes the cirrus and accessory piece
(Fig . 4, 5) .

These structures are articulated at their

bases and ha,·e equa l lengths of 0 . 0 5 1 mm . (0 . 038-0.057 mm . ) .
Oncocleidus helicis Mueller , 1936
(Plate 4)
Host :

Micropterus salmoides (Largemouth Bass)

Collection Site :
•

•

1

Melche r' s Lake - Chappe l Hill , Texas

umber of Hosts Examined :

1

28

umber and Perce n tage of Infected Hosts :

Description of Parasite :

8 (29%)

This fluke is 0 . 3 mm . in

length and (0 . 077 - 0 . 09 5 mm . ) in greatest body width .

I ts

haptoral complex contain s tKo pairs of anchors , a dorsal
and ventral bar, and approximately 14 marginal hooks .

The

tKo pairs of anchors are simila r in shape but slightly unequal in size .

The dorsal pair is somewhat larger than the
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posterior pair .

The length~ of the dorsal anchors (Fig. 1)

are (0.029-0 . 034 mm .) while those of the ventral anchors
(Fig. 2) are (0.026-0.028 mm.) .

The nonarticulate bars are

nearly equal in size but slightly dissimilar in shape .

The

dorsal bar length is 0.040 mm. and has a mildlv curved
appearance (Fig . 4).

The ventral bar length is 0.038 mm.,

slightly curved in appearance, and the convex side displays
a Kide protrusion (Fig. 3).

The hooks are characterized as

having a base, slender shaft, and sickle-shaped termination
bearing an opposal piece (Fig. 6).
lengths is 0.020-0 .0 23 mm .

The range of the hook

The copulatory complex includes

a crok-screw shaped cirrus and an accessory piece .
length of the cirrus (Fig. 5) is 0.035-0.041 mm .

The
The

length of the accessory piece according to Mueller (1936)
is 0 . 027-0 .0 29 mm .

However , the accessory piece was not

observed by this investigator .
Uroc leidus fundulus Mizelle, 1940
(Plate 5)
Host :

Ictalurus punctatus (Channel catfish)

Collection Site:

Lake Conroe - Conroe, Texas

Number of Hosts Examined:

89

Number and Percentage of Infected Hosts :

3(3%)
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Description of Parasite:

This is a small form.

It

has a distinct haptor that may be subhexagonal to quadri lateral in outline .

The anchors are similar in shape but

in size the dorsal anchor is somewhat larger than the ventral
one .

The dorsal anchor (Fig. 1) length is 0.028 mm. whereas,

the ventral anchor (Fig. 2) length is 0 . 026 mm .

The bars

are similar in their appearance and nearly equal in length .
The dorsal bar (Fig . 3) length is 0.025 mm.

(0 . 022-0 . 029 mm . )

and the ventral bar (Fig . 4) length is 0.026 mm .
0.032 mm.) .

(0.022-

Each of the twelve hooks consists of a slender

shaft, a sickle-shaped terminal, and an opposable piece .
The hook (Fig.5) lengths are 0.011-0.015 mm .

The copula-

tory complex consists of a tubular cirrus (Fig . 6) and
accessory piece (Fig.

7) that is nonarticulated at their

bases.
Cleidodiscus pricei Mueller , 1934
(Plate 6 )
Host:

Micropterus salmoides (Largemouth Bass)

Collection Site :

Melcher ' s Lake - Chappel Hill, Texas

Number of Hosts Examined :

28

umber and Percentage of Infected Hosts :
Description of Parasite :

2(7%)

The measurements contained

are in agreement ~ith those taken from the redescription of
the species by Mizelle and R gensberger (1943) .

Mueller (1934)
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included only a few muea urements in his original description of the parasite .

The body of this worm is characterized

as being re l atively large an d dorsoventrally flattend.
body length i

0 . 520 mm.

(0 . 386-0 . 928 mm.)

is 0 . 080 mm. (0.057-0. 1 14 mm.).

Its

and body wi~th

A distinct haptor is

present which con t ains two do r sal and two ventral anchors,
nonarticulate dorsal and ventral bars , antl 14 marginal hooks.
The lengths of the ventral a n chors (Fig. 1) are 0.044 mm .
(0.034 - 0.054 mm.) while the do r sal anchor lengths

are u. 048 mm. (0. 03 5 -0. 074 mm . ).

(Fig . 2)

The dorsal bar lengths

(Fig. 3) are 0.045 mm . (0.029 - 0.052 mm . ) and ventral bar
lengths (Fig. 4) are 0 . 042 mm . (0.028-0.047
(Fig. 5) arc similar in shape having

mm.) .

All hooks

n ovate base, slender

shaft, and a sickle-shaped termination (Mizelle and
Regensbergcr, 1943).

Their lengths are (0.013-0 . 018 mm.) .

The cirrus and accessory p i ece of this species arc attached
at their bases forming the copulatory complex (Fig. 6, 7).
The length of the cirrus is 0.034 mm. (0.025-0.054
whereas the accessory piece length is 0 . 012

mm.

(0.022-

0. O5 5 mm . ) .

Haplocleidus parvicirrus Mueller, 1937
(Plate 7)
Host:

mm . )

Lepomis macrochirus (Bluegill sunfish)

18
Collection Site:

Lake Conroe - Co n roe, Texas

'umber of Hos ts Examined :

53

,'umber and Percentage of Infected Hosts :
Description of Parasite :

2(4%)

All measurements taken of

this species were in agreement ~ith those given by Mizelle
and Jaskoski (1942) in their redescription of this species
originally described by Muelle r

(1937) .

The parasite is

moderately small in body size .

Its body length is 0.423-

0 . 465 mm . whereas the greatest body width is 0 . 085 mm .
The poorly defined haptor bears anchors (Fig . 1, 2) that
are dissimilar in shape and unequal in size .

The dorsal

anchor (F ig. 1) length is 0 . 071-0 . 073 mm . and the ventral
anchor (Fig . 2) length is 0.036-0 . 040 mm .

The two non-

articulated bars are dissimilar in shape but approximately
equal in size .

The dorsal bar (Fig. 3) has slightly

knobbed ends and is gently bent in the midportion .
length is 0 . 021-0.026 mm .

The ventral bar (Fig.

Its

4) has

rounded ends with a projecting spine along the median point .
Its length is 0.018 mm .

The length of each of the fourteen

marginal hooks (Fig . 5) is 0 . 014-0 . 020 mm .

The copulatory

complex consists of a corkscrew-shaped cirrus (Fig . 6) and
an accessory piece (Fig . 7) that is bifurcated terminally .
The cirrus length is 0 . 028 mm . while the accessory piece
l eng th is 0 . 014 mm .
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Actinocleidus maculatus Mueller, 1937
(Plate 8)
Host:

Micropterus salmoidcs (Largemouth Bass)

Collection Site:
1

Melcher's Lake- happel Hill, Te . a s

umber of Hosts Examined:

28

Number and Percentage of Infected Hosts:
Description of Parasite:

2 (7 %)

The haptor is distinct,

discoidal in shape, and has both pairs of anchors on the
vent r a 1 s u r face .

Th e do rs a J an ch o r ( · i g . 1 ) u n d v en t r al

anchor (Fig. 2) arc similar and nearly equal in size.
bars (Fig. 3, 4) are separate and dissimilar.

The

Each of

the fourteen marginal hooks (Fig. 5) bears a base, shaft,
sickle-shaped termination, and an opposable piece.

A

copulatory complex consists of a cirrus and accessory piece.
The cirrus (Fig. 6) is well developed and articulated to
the accessory piece base (Fig. 7).

CII PTER lV

SUMMARY
One hundred- seventy fishes we re co 11 cc te<l from \\'2.tcrs
in Waller, Washington, and Montgomery counties and Kerc
examined for monogenetic trematodes.

The infestation rate

,as approximately 5% and all parasites identified came from
the freshwater fishes, Micropterus sn lmoidcs , Lepomis
macrochirus, and Ictalurus punctatus .

1icropterus salmoides

was found to harbor Actinocleidus fusiformis (Mueller, 1934),
Oncoclci<lus hclicis ( 1uellcr, 1936), llaploclcidus furcatus
(Mueller, 1937), Cleidodiscus pricei (Mueller, 1934), and
Actinocleidus maculatus (Mueller, 1937).

Ictalurus punctatus

was infested with Urocleidus fundulus (Mizelle, 1940) and
Cleidodiscus pricei (1ueller, 1936).

One spc>cies,

Actinocleidus maculatus ( 1izelle and Seamster , 1939) was
found on the gills of Lepomis maculatus .
tore work needs to be cJone on the taxonomy of parasi t s
infesting freshwater fishes.

Likcwi-e, additional research

is needed in histology, host specificity, range of hosts,
and the life c _ clcs .
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PLATE 1
ABBREVIATIONS

HO

Head Organ

ES ,Eye Spots
CL

Cephalic Lobe

M Mouth

PH

Pharynx

P

Prostate Containing Finely
Granular Hyaline Fluid

P

Prostate Containing Coarsely
Granular Yellowish Fluid

UT

Uterus

V Vagina
SR

Seminal Receptacle

OV

Ovary

CC

Copulatory Complex

SV

Seminal Vesicle

VD

Vas Deferens

IC

Intestinal Crus

T
VIT
0

Testis
Vitellaria
Opisthohaptor

H Haptor

Plate 1
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PLATE 2
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Haplocleidus furcatus Mueller, 1937
FIGURES

1.

Dorsal Anchor

2.

Ventral Anchor

3.

Ventral Bar

4.

Dorsal Bar

5.

Hook

6.

Cirrus

7.

Accessory Piece
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Plate 2
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PLATE 3
Act i nocleidus fusiformis Mueller, 1934
FIGURES

..
;
I

I

'

I

•,

I

I

I'

1.

Dorsal Anchor

2.

Hook

3.

Ventral Anchor

4•

Accessory Piece

5.

Cirrus

6.

Anterior Bar

7.

Posterior Bar

Plate 3
Ac tinocleidus fu.sifornis :•Iue: 181,, 1934
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PLATE 4

Oncocleidus helicis Mueller, 1936

FIGURES
1.

Dorsal Anchor

2.

Ventral Anchor

3.

Ventral Bar

4.

Dorsal Bar

5•

Cirrus

6.

Hook
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.?late 4
Oncoclsiclus ~1elic:Ls
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PLATE 5

Urocleidus fundulus Mizelle, 1940

FIGURES
1.

Dorsal Anchor

2.

Ventral Anchor

3.

Dorsal Bar

4.

Ventral Bar

5•

Hook

6•

Cirrus

7.

Accessory Piece
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Plate 5
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PLATE 6
Cleidodiscus pricei Mueller, 1934

FIGURES
1.

Dorsal Anchor

2.

Ventral Anchor

3.

Ventral Bar

4.

Dorsal Bar

s.

Hook

6.

Cirrus

7.

Accessory Piece
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Plnte 6
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PLATE 7
Haplocleidus parvicirrus Mueller, 1937

FIGURES
1.

Dorsal Anchor

2.

Ventral Anchor

3.

Dorsal Bar

4.

Ventral Bar

5.

Hook

6.

Cirrus

7.

Accessory Piece
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Pla.tc 7
:-iaulocleiclus par7icir~

~~-:.teller ·, 1937
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PLATE 8
Actinocleidus maculatus Mueller, 1937
FIGURES

1.

Dorsal Anchor

2.

Ventral Anchor

3.

Dorsal Bar

4.

Ventral Bar

5.

Hook

6.

Cirrus

7.

Accessory Piece
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Plate 3
Actinocleicl.l:l§. ~J;,:i t~s Mueller, 1937

4

r:"

.I

J
6

