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The fish Cymatogaster aggregata, Embiotoca lateralis and

Phanerodon furcatus served as definitive hosts for the trematode

Telolecithus pugetensis Lloyd and Guberlet. Eggs that were collected

from the terminal part of the uterus of mature worms were found to

have undergone several cleavages, but complete development was

observed only in some eggs that were eaten by the clam Transennella

tantilla which served as the first intermediate host. The miracidium

that emerged from the egg was oval and covered with long cilia. Ex-

cept for germ balls, no other internal structures were seen in the

miracidium. In the clam sporocysts were found around the intestine

in the vicinity of the gonad. No mother sporocyst generation was

identified. Immature sporocysts were most frequent in the fall and

winter, while mature sporocysts were most common in the spring and

summer. The sporocysts were cylindrical, slightly motile, and
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contractile. Mature sporocyst infections were often of two size

groups- -one short and the other long. It appeared plausible to the

author that the sporocysts may reproduce by transverse fission.

Clams that harbored sporocysts were always sterile.

Brevifurcate cercariae which developed in the sporocysts left

the clam via the excurrent siphon. The cercaria could not swim, in-

stead it moved in a leech-like manner. If a cercaria touched the soft

parts of a potential host, it would attach, penetrate within one and

one-half to two hours, and become an encysted metacercaria within

24 hours. The following pelecypods that were found in the same

environment as the first intermediate host served experimentally as

second intermediate hosts: Clinocardium nuttalli, S chizothaerus

nuttalli, Transennella tantilla, Macoma nasuta, and Tellina salmoriea.

In the laboratory the gastropods Acmaea digitalis and Littorina

planaxis, which were not found in the same environment as the other

hosts, served as second intermediate hosts, indicating that among

molluscs host specificity was primarily ecological. In the field and in

the laboratory, the clams Tellina salmonea and Macoma nasuta were

the most highly infected with metacercariae indicating that there was

a certain degree of physiological specificity.
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THE LIFE CYCLE OF THE TREMATODE
TELOLECITHUS PUGETENSIS LLOYD & GUBERLET, 193Z

INTRODUCTION

The trematode Telolecithus pugetensis Lloyd & Guberlet belongs

to the family Mono rchidae Ohdner. Lloyd and Guberlet (4) described

the species from worms obtained from the intestine of the shiner

Cymatogaster aggregata. The hosts were collected in the Puget

Sound region.

The Monorchidae are trematodes of fish. Little is known about

their life histories, but information is found in Yamaguti's Systema

Helminthum (14, p. 60-77) and in Skrjabin's Trematodi Zhivotnikh

i Cheloveka, Volume XI (9, p. Z57-464). The systematics used in

the following discussion will be that of Yamaguti.

The subfamily Asymphylodorinae Szidat is characterized by a

cercaria called a cercaraeium which develops in a redia. The first

intermediate host is a gastropod. In the genus Asymphylodora Looss,

the first intermediate host may also serve as the second intermediate

host, some other organism may serve as the second intermediate

host, or the metacercaria may be progenetic in the second intermedi-

ate host. Asymphylodora japonica Yamaguti (13, p. 87) used the same

snail as the first and second intermediate host. Yamaguti (13, p. 86)

found the larva of A. macro stoma Yamaguti encysted in the peribuccal

connective tissue of the fish which served as the second intermediate
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host. For A. tincae (Modeer) (2), the first intermediate host,

other gastropods, two turbellarians, a leech, and several anurans

served as second intermediate hosts. For A. demeli Markowski

(5, p. 304), the first intermediate host, other gastropods, and a

clam functioned as second intermediate hosts. A. progenetica

Serkova and Bychovsky (9, p. 440) had an alternative life history.

It either became an adult in certain fish or it matured progenetically

in a snail. A. doilfusi Biguet, Deblock and Capron (1, p. 527-535),

another progenetic species, completed its life cycle in a snail. In

1959, Stunkard (10, p. 568-574) described the morphology and life

history of A. amnicolae Stunkard. He found all life stages in the

Amnicola limosa, a freshwater snail found in ponds near Woods Hole,

Massachusetts. Mature worms were also found in the fish Perca

flavescens, Fundulus diaphanus, Micropterus dolomieu and Lepomis

macrochiurs. In the laboratory, snails that were fed eggs from

mature worms became infected. Sporocysts were not found in

natural infections, but were found in experimentally infected snails.

Developing rediae wer e seen in one sporocyst.

In 1943, Szidat (11, p. 48) erected the genus Palaeorchis.

He considered that the cercaraeia belonging to the group Helveticum

were associated with this genus. For this genus, pro sobranch and

pulmonate snails served as the first intermediate host, and other

molluscs served as the second intermediate hcs ts. The adults were
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found in fish of the family Cyprinidae.

Of the genus Triganodistomum Simer, only the life cycle

of T. mutabile (Cort) is known. Wallace (12, p. 310-311) found that

the cercaraeium was eaten by and became a metacercaria in the

commensal oligochaete Chaetogaster limnaeae and in Planaria sp.

Adults were obtained from the lake chubsucker Eumyzon succetta

kennerlyi.

Of the subfamily Lasiotocinae Yamaguti, Hoshina (3) found

that the metacercaria of Pro ctotrematoides pisodontophides

Yamaguti was harbored by a pelecypod. He recovered the adults

from the experimentally infected eel Anguilla japonica. The

natural definitive host was the fish Pisodontophis cancrivora. Of

this subfamily, the life cycle of Postmonorchis donacis Young is

best known. Young (15) found that the clam Donax gouldii served

as both the first and second intermediate hosts. The cercaria

developing in a sporocyst left the clam, reentered the same species

and became a metacercaria. Adults were recovered from experi-

mentally infected Embiotoca jacksoni, Micrometris sp. and

Cymatogaster aggregata. In nature, mature worms were obtained

from Menticirrhus undulatus, Roncado r stearnsi, Embioto ca

jacksoni.

The only known life history of the subfamily Mono rcheidinae

Ohdner is that of Monorcheides cumingiae Martin, Martin
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(6, p. 469-473) published a description of Cercaria cumingiae

Martin. The cercaria developed in a sporocyst and became a meta-

cercaria in the same clam Cumingia tellinoides. Martin fed the

metacercariae to Paralichthys and Fundulus, but failed to recover

mature worms. Martin (7, p. 133-140) later found that the clam

Tellina tenera also served as a second intermediate host and re-

covered adults from "eels and flounders" that were fed meta-

cercariae.
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MATERIALS AND METHODS

The first intermediate host Transennella tantilla Gould and

the other pelecypods that served as second intermediate hosts were

collected at Idaho Point, Yaquina Bay, Oregon. The hosts were

obtained by screening the upper inch of sand of the high intertidal

zone, For the trip back to the laboratory, the intermediate hosts

were placed in small jars and stored in an ice chest. In the labora-

tory the hosts were kept alive in porcelain pans containing sand and
0sea water at 1Z C.

Sporocysts were obtained by cracking the valves and teasing

apart the visceral mass of Transennella tantilla. The sporocysts,

cercariae and metacercariae were studied microscopically either Un-

stained or vitally stained with neutral red or Nile blue sulfate.

Cercariae were collected either from ruptured sporocysts or from

T. tantilla that were shedding. To determine whether hosts were

shedding cercariae, individual clams were placed in 3. P. I. watch

glasses containing sea water. If the clams were shedding, cercariae

could be seen at the bottom of the watch glasses within a few hours.

Penetration and encystment of the cercaria in the second intermedi-

ate host was observed with a dissecting microscope. Of the second

intermediate hosts, the clam Tellina salmonea was best not only for

observing penetration and encystment, but in the bay harbored more



metacercariae than the other second intermediate hosts. Since

small T. salmonea were transparent, the metacercariae could be

seen readily with a dissecting microscope.

The definitive hosts Cymatogaster aggregata and Embiotoca

lateralis were either caught by hook and line or with an otter trawl.

Fish were taken back to the laboratory in plastic bags that were

partly filled with sea water, and the remaining space filled with

oxygen. The fish were fed frozen shrimp and infected second inter-

mediate hosts. As additional experimental hosts the fish Platyichthys

stellatus, Leptocottus armatus and Cymatogaster aggregata were

fed metacercariae. In only the last were adults obtained in the

laboratory.

Mature and immature worms were collected from the in-

testine of the definitive host. Adults worms were either killed

and fixed in AFA or teased apart to collect eggs. Fixed specimens

were stained with Semichon's aceto-carmine or Delafield's hemo-

toxylin and mounted in balsam.

Eggs in sea water were placed in Syracuse watch glasses

to observe development. Although complete development did not

occur in sea water, it did occur in some eggs that were eaten by the

clam Transennella tantilla.

All measurements are in millimeters.
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EGG AND MIRACIDIUM

The egg of Telolecithus pugetensis was elliptical and golden-

brown, There was an operculum at one pole. The egg was 0. 020

to 0. 022 long and 0.011 to 0. 012 wide. In the original description

of the adult, Lloyd and Guberlet (4) gave the dimensions of the egg

as 0. 018 to 0. 020 long and 0. 011 to 0. 012 wide. My dimensions did

not exactly coincide with theirs, but this may have been due to the

fact that their measurements were probably taken from eggs that had

been fixed and mounted with the adult. The cytoplasm of the un-

cleaved egg was slightly granular and contained a vacuole near the

pole opposite the operculum. Cleaved eggs were found in the distal

part of the uterus. This observation was also made by Lloyd and

Guberlet (4). In the laboratory, eggs that were kept in sea water

did not undergo complete development and died within a week. How-

ever, some eggs that were one to three days old and that were eaten

by the clam Transennella tantilla did complete their development to

miracidia in the intestine of the clam. The miracidia developed in

eggs within five days in the clam. Hatched miracidia were seen in

the visceral mass and the intestine of T, tantilla. The egg-shaped

miracidium was 0.010 to 0.0111 long and 0.0780 to 0.0890 wide. A

terebratorium appeared to be present at the anterior end. The sur-

face of the body was covered with long cilia. The longer cilia of the
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posterior region were up to 0. 018. Germ balls were the only

internal structures that were evident. Because only a few miracidia

were seen and because they were so small, no preparations were

made for studying the external cell pattern.



SPOROCYST

The sporocyst of Telolecithus pugetensis was found in the

clam, Transennella tantilla. Each infected clam usually contained

from 10 to 30 sporocysts in its visceral mass. The sporocyst was

generally cylindrical and slightly motile. The length was 0. 045 to

1, 020; the width 0. 102 to 0. 202. The walls were thin, except for

scattered thickenings which produced germ balls. Mature sporo-

cysts had a birth pore at one pole; immature ones usually lacked a

birth pore. Mother sporocysts were not seen, but this does not

negate the possibility that they did exist. Young sporocysts con-

taming only germ balls were most common in the fall and winter,

while sporocysts containing also cercariae were mainly encountered

in the spring and summer in Yaquina Bay. Clams that harbored

mature sporocysts had reduced gonads and were sterile. The pos-

sibility that sporocysts reproduced themselves by fission seems

plausible to the author based on the following observations: The

large sporocysts were usually arranged radially around the intestine

of the clam, and the small sporocysts were generally concentrically

oriented around the large ones. Secondly, the large sporocysts were

commonly tightly constricted near the middle, with germ balls and

cercariae in either portions. The smaller peripheral sporocysts

appeared very similar to one of the portions.
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CERCARIA

The cercaria of Telolecithus pugetensis was brevifurcate.

The tail immediately bifurcated into two furcae which were oriented

along the median sagittal line. The ventral furca was 0. 015 to

0. 016 long and the dorsal one was 0. 014 to 0. 015 long. Each furca

contained a glandular mass having several ductules leading to the

apex of the furca. Flattened spines that were arranged in trans-

verse series covered the surface of the body, and were most prom-

inent from the anterior end to the posterior level of the ventral

sucker. The body was 0. 130 to 0. 143 long and 0. 055 to 0, 060 wide.

The oral sucker was circular and subterminal. Its diameter was

0. 026 to 0. 033. The ventral sucker was located in the middle third

of the body, and was 0. 024 to 0. 029 in diameter. The elliptical

pharynx measured 0. 013 long and 0. 010 wide at its widest dimen-

sions. There was a short prepharynx. The esophagus extended

from the posterior end of the pharynx to the anterior margin of the

ventral sucker, where it joined the ceca. The short ceca extended

posteriorly only about half way around the ventral sucker. There

were about 12 penetration gland cells around each cecum with their

ducts terminating along the anterior margin of the oral sucker.

A rectangular epithelial excretory bladder was present. Its

walls consisted of large, granular, cuboidal cells. A duct led from
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the excretory bladder to the excretory pore, but did not enter the

tail. Two excretory ducts extended forward from the antero-

lateral areas of the bladder. At the level of the lateral margins of

the ventral sucker, each duct bifurcated and gave off one duct that

communicated with the ductules of the four posterior flame cells,

and a second duct that coursed anteriorly and communicated with the

ductules of the four anterior flame cells. The flame cell formula

was 2 [(2+2) + (2+2)11. The genital rudiment was situated between

the ventral sucker and the excretory bladder.

The cercaria left the clam by way of the excurrent siphon.

Since it could not swim, it crept over the surface in a leech-like

manner. When it was not creeping, the cercaria attached itself by

the tips of its tail. The attachment appeared to be due to a secre-

tion produced by the glandular masses in the furcae. While attached

in this manner, the cercaria either became quiescent or it extended

itself and swung its anterior end around in wide arcs. If the cercaria

touched the soft parts of a potential second intermediate host, it

immediately attached and commenced to burrow into the host.

While burrowing, it remained attached to the surface of the host by

means of the acetabulum, and performed a rocking motion in and

out of the wound. The cercaria rolled up in the excavation within

one and one-half to two hours. Within 24 hours it became enclosed

in a cyst. The tail was lost during entry into the host.
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In the laboratory Transennella tantilla shed up to 200

cercariae per day. Cercariae lived up to four days in sea water.

Immediately after being shed, the cercaria could enter and encyst

in the second intermediate host. Cercariae were simultaneously

exposed to the clams Schizothaerus nuttalli, Clinocardium nuttalli,

Transennella tantilla, Tellina salmonea, and Macoma nasuta.

Tellina salmonea and Macoma nasuta harbored the most metacer-

cariae. The limpet Acmaea digitalis and the snail Littorina

planaxis, which are characteristic of the rocky intertidal zone,

also served as second intermediate hosts in the laboratory. This

indicated that the host specificity of the cercaria for molluscan hosts

is more ecological than physiological.
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METACERCARIA

The metacercaria was encysted within the second intermedi-

ate host. The cyst varied in diameter from 0. 125 to 0. 150. The

spination of the body was similar to that of the cercaria. The body

ranged in length from 0. 140 to 0. 185, and in width from 0. 061 to

0. 078. The diameter of the oral sucker was 0. 031 to 0. 033. The

ventral sucker ranged in diameter from 0. 026 to 0. 031. The

pharynx was 0. 016 long and 0. 014 at its widest point. The esophagus

of the metacercaria was much shorter than that of the cercaria.

When the metacercaria was extended, the ceca reached posteriorly

to about the level of a line drawn transversely through the middle of

the excretory bladder. Penetration glands were still present in the

anterior cecal region. The large cells of the bladder were still

present, but the granulation of the cells was less extensive. The

excretory ducts and the flame cell formula remained unchanged

from that of the preceding stage.

After encystment, the genital system began to differentiate

from its anlage. The testis, ovary, oviduct and Mehlis gland were

distinguishable. The definitive morphological characters of the

metacercaria were all evident within two weeks after encystment,

and the metacercaria was infective within one month under experi-

mental conditions.
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ADULT

The adult of Telolecithus pugetensis was well-described by

Lloyd and Guberlet (4). The diagnosis was based on worms obtained

from the intestine of the shiner Cymatogaster aggregata, and it is

adequate for the worms collected by the author.

The body form varies considerably with the
state of contraction of the worm as, naturally, do the
size relationships. The usual form in a moderately
expanded specimen presents a tapering, neck-like
portion, broadening in the region of the ventral sucker,
until the greatest body width is reached shortly behind
the ventral sucker, and then narrowing slightly to the
bluntly pointed posterior end. Measurements, in bal-
sam, of typical specimens give the following results:
length 0. 65 to 0. 82 and greatest width 0. 28 to 0. 37. In
completely extended living specimens the length may
reach, or slightly exceed, 1. 0 while the greatest width
varies from 0. 22 to 0. 30. Besides varying with the
state of contraction of the worm, the width is also
somewhat dependent on the number of eggs present.
The thick cuticula is closely set with small, pointed,
curved spines which are directed posteriorly. They
are most numerous in the anterior region, appear ab-
sent at the posterior end of the body, and are arranged
in regular transverse rows, the spines in one row
lying, not in line with, but between those of the preceding
and following rows.

Numerous gland cells, TTHautdrsenhT of German
authors, are present in the anterior region. They
occur throughout the parenchyma and are numerous
just within the muscular layers of the body wall. In the
latter location they extend posteriorly nearly to the
posterior end of the body. In no case could they be
associated with any of the organ systems of the animal.

The oral sucker is terminal but its opening is
directed somewhat ventrad. Its transverse diameter
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varies from 0. 08 to 0. 11. In living specimens the
longitudinal diameter is usually a little greater while
in balsam the outline may be slightly transversely ovate.
Situated about one third of the body length from the
anterior end is the ventral sucker which is transversely
ovate in balsam but nearly circular in living specimens,
and measures 0. 12 to 0. 15 by 0. 10 to 0. 14. It is to a
large extent depressed within the body of the worm so
that in living specimens it frequently appears quite
small.

The oral sucker is pierced at its base by the very
short, thin walled prepharynx followed by the small, oval
pharynx which measures 0. 03 to 0. 04 by 0. 05 to 0. 65.
The esophagus is very short, 0. 04 to 0. 05 long, and
following it the intestinal ceca diverge laterally, pass
around the ventral sucker, and then continue a nearly
straight course along the lateral margins to the posterior
end. Posteriorly their diameter increases considerably.

The excretory pore is terminal and from it the sac-
shaped excretory vesicle passes a short distance anteriorly
between the tips of the intestinal ceca. From the anterior
tip of the vesicle two stems diverge laterally and pass
anteriad a little ventral and medial to the intestinal ceca
until in the region of the ventral sucker they leave the ceca
and continue a sinuous course to about the level of the
pharynx. The size of the vesicle varies considerably,
the length from 0. 10 to 0. 16 and the width from 0. 06 to
0. 08.

The single, large testis is median, its anterior
border being somewhat behind the middle of the body
and it extends posteriorly a short distance into the
caudal third. Its shape is quite variable but always
slightly lobed and broader than long. Frequently the
shape is roughly triangular with the broadest part
directed anteriorly. It measures 0. 13 to 0. 15 for its
greatest breadth and 0. 09 to 0. 13 in length. I'To afferent
duct or ducts could be detected in any of numerous series
of sections.

A large and prominent cirrus pouch lies medial
and dorsal to the ventral sucker and extends some dis-
tance behind its poster or border and turns to the left,
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reaching to or past the anterior border of the testis.
Its length is from 0. 25 to 0. 35 and greatest width
0. 06 to 0. 07. In its base is an oval seminal vesicle
which measures 0. 07 by 0. 04, its long axis being
parallel with the longitudinal axis of the cirrus
pouch. Lining the seminal vesicle is a single layer
of columnar cells with prominent nuclei and the
vesicle is usually filled with sperm cells. Following
the seminal vesicle and joining it with the cirrus is a
short pars prostatica with very muscular walls giving
it a globular form with a diameter of about 0. 05. The
cirrus forms a rather long, wide tube with muscular
walls and throughout its length thickly set with narrow
pointed spines. On the medial or left side of the cirrus
the spine measure 0. 14 to 0. 18 in length and are about

03 in diameter at the base while the spines on the
opposite wall are a little shorter and broader at their
bases, Numerous large prostate cells radiate from the
pars prostatica and fill most of the remaining space in
the cirrus pouch. At about the level of the anterior
margin of the ventral sucker the metraterm opens into the
left side of the cirrus following which a common, unspined
genital atrium turns sharply ventrad and continues to the
genital pore.

The ovary is considerably smaller than the testis
and like it of somewhat variable shape but usually three
lobed and measures 0. 08 to 0. 12 along its greatest
diameter which is transverse. It is situated anteriorly
and to the right of the testis, its posterior border being
closely approximated to the anterior border of the
testis. On the antero-dorsal and somewhat lateral margin
of the ovary is a small outpocketing, giving rise to the
oviduct which passes anteriorly for a short distance and
then turns sharply medially and posteriorly. Shortly
after turning, the oviduct gives off Laurers canal which
passes dorsally and medially behind the cirrus pouch
but could not be traced to an actual opening on the dorsal
surface. From the base of Laurer's canal is given off a
very small seminal receptacle which lies along the lateral
border of the cirrus pouch. It appears to be invariably
devoid of contents, is roughly spherical in outline, and
measures from 0. 015 to 0. 02 in diameter.

Beyond the origin of Laurer's canal the oviduct
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continues farther posteriorly to nearly the anterior
level of the testis where it turns to the left and passes
between the testis and cirrus pouch to the left side of
the testis where it enlarges to form the oitype and
then turns posteriorly and medially around the testis.
The oviduct and associated structures are so com-
pressed between the cirrus pouch and testis and their
relationships further distorted by the presence of large
numbers of eggs in the uterus that the structure of the
complex can only be made out with difficulty.

The yolk glands, composed of six or seven
small follicles on each side, lie along the lateral mar-
gins in the posterior third of the body. Individual
follicles measure 0. 04 to 0. 05 in diameter. Short
ducts from each follicle unite to form a thick yolk
duct which passes anteriorly just dorsal to the
intestinal ceca to the anterior margin of the testis
where it turns sharply mediad and joins the duct from
the opposite side to form a yolk reservoir near the
midline. The yolk reservoir lies just dorsal to and a
little below the oviduct into which it opens. Partially
surrounding the odtype and the oviduct for some dis-
tance are the cells of the shell or Mehlis' gland. To-
ward the right they are in close contact with the ovary
and in some sections are difficult to separate from it
since they stain rather similarly and when cut at the
proper angle have about the same shape as the ova.

The oviduct, after passing around the testis,
continues posteriorly as the uterus which fills the
post-testicular space between the intestinal ceca and
also all available space lateral to testis and ovary,
reaching on either side to about the middle of the
ventral sucker and overlapping, to some extent, the
borders of the testis and ovary. Masses of sperm
cells frequently occur in the odtype and more proximal
portions of the uterus. The uterus finally opens laterally
into the metraterm on its medial side at the extreme
terminal part of the spined portion. In this connection it
may be mentioned that Looss (1902: 117) gives the opening
of the uterus into the metraterm as at the boundary between
the spined and unspined portions which statement is con-
tested by Odhner (1911: 248) who says that the opening
occurs in the terminal part of the spined portion. In the



present form the actual opening is within the spined
portion although the point at which the uterus begins
to penetrate the wall of the metraterm lies somewhat
in the posterior, unspined region.

The metraterm is a muscular sac about two
thirds the length of the cirrus pouch into which it
opens near the anterior margin of the ventral sucker.
It is divided into a posterior, sac-like, unspined por-
tion which comprises about one third of its length and
a narrower, anterior portion with muscular walls set
with spines which are narrower but of about the same
length as the longer cirrus spines and are directed
posteriorly throughout most of the length of this por-
tion. The length of the metraterm is from 0. 19 to
0. 21 and its greatest width 0. 04 to 0. 045 anteriorly,
and 0. 06 and 0. 065 in the posterior portion. The
eggs are yellow to light brown in color and shortly
oval. They measure 0. 18 to 0.20 by 0. 11 to 0. 12.
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DISCUSSION

The life cycle of Telolecithus pugetensis is similar to those

of Postmonorchis donacis and Mono rcheides cumingiae. In all

three life cycles the sporocyst developed in a pelecypod, produced

cercariae which left the host, and became encysted metacercariae

in the same host or in another pelecypod.

Neither Martin (7, p. 141) nor Young (15) were able to

obtain the miracidium of their respective trematodes. The eggs

of Mono rcheides cumingiae failed to develop in sea water for

Martin (7, p. 141), and he postulated that the eggs probably had to

be eaten by the clam Curningia tellinoides before they would complete

their development. Young (15) observed "active embryos" in the

eggs of Postmonorchis donacis, but he was unable to infect clams

that were exposed to eggs. He considered that the eggs may have

had to be ingested by a copepod which in turn was eaten by the clam

Donax gouldii before development would proceed. For Telolecithus

pugetensis, complete development occurred only in some of the eggs

that were eaten by the clam Transennella tantilla,

The sporocyst of Telolecithus pugetensis was similar to

those of Postmonorchis donacis and Mono rcheides cumingiae.

Young (15) noted that the sporocyst of P. donacis was motile and

contractile. I observed this to be true also for the sporocyst of T.



pugetensis. The fact that an infected Transennella tantilla always

contained many sporocysts in its visceral mass suggested that a

mother sporocyst generation existed. Martin (7, p. 133) also

considered this to be the case for M. cumingiae. In mature infections

many short sporocysts were usually present. Both long and short

sporocysts were of about the same diameter. Many long sporocysts

were of about the same diameter. Many long sporocysts had deep

transverse constrictions which caused the walls to come in contact

with each other. Based on these observations, it seemed tenable

that sporocysts may proliferate new sporocysts by fission.

The body of the cercaria of T. pugetensis resembled those

of P. donacis and M. cumingiae. However, the tail was very dif-

ferent. Both of the other two had long, simple tails, while T.

pugetensis was brevifurcate with glandular masses in the furcae.

Martin (6, p. 472) observed that the cercaria of M. cumingiae

was able to swim. The tail of the cercaria of T. pugetensis was not

adapted for swimming. The flame cell formula of T. pugetensis

was the same as that found by Martin (6, p. 471) for M. cumingiae,

namely 2 [(2+2) + (z+aJ.

The stimulus that initiated penetration of the cercaria was

thigmotactic. Young (15) did not observe the entrance of the cercaria

of P. donacis into the clam Donax gouldii. However, he did find the

young metacercariae in the clam. Martin (7, p. 134) observed the
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penetration of the cercaria of M. cumingiae into the clam Cumingia

tellinoides upon contact with the soft parts of the clam. Thigmotaxis

was evidently the stimulus for this species also.

The morphological changes which occurred after the cercaria

had lost its tail and had become encysted to become a metacercaria

were mainly an increase in size, elongation of the ceca, further dif-

ferentiation of the reproductive system, and a reduction in the

amount of granulation of cells of the bladder wall. Martin (7, p. 136)

observed that the cells of the bladder of the metacercaria of M.

cumingiae underwent complete degeneration.

Host specificity of the metacercaria appeared to be

primarily ecological. Mollus can hosts from the same and from

different environments became infected when exposed to cercariae.

Though host specificity seemed to be primarily ecological, there

appeared to be a certain degree of physiological specificity. More

cercariae entered the clams Tellina salmonea and Macoma nasuta

than the other molluscs that were simultaneously exposed in the

laboratory.

Parasitism undoubtedly plays an important role in the ecology

of the clam Transennella tantilla. The sporocyst had the greatest

detrimental effect on the host, since the visceral mass of infected

clams was greatly reduced, with the gonads being primarily affected.

Infected clams were never observed to reproduce. Martin (7, p. 141)
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observed that the tissue of infected Cumingia tellinoides did not

appear to have undergone 'Tdigestion. He postulated that part of

the damage caused by the sporocyst may have been due to mechan-

ical action. Uninfected T. tantilla lived longer in the laboratory

than infected ones. Infections of the metacercariae were not as

harmful as infections of the sporocysts. Experimentally infected

TeJ.lina salmonea and Transennella tantjfla that were infected to the

point that the foot and visceral mass were packed with metacercariae

lived as long as uninfected ones (two months).

Since Lloyd and Guberlet (4) published their description of

the adult of Telolecithus pugetensis, the rainbow perch Embiotoca

lateralis (8, p. 40) has been found to be a definitive host. I have

also found the adult in the intestine of the white sea perch Phanerodon

furcatus.

In addition to the sporocyst and cercaria of Telolecithus

pugetensis, Trans ennella tantilla harbo red the spo rocyst, cercaria,

and metacercaria of a gymnophallid trematode, Parvatrema sp. ; and

the sporocyst of an unidentified gorgoderid trematode.

Trans ennella tantilla infected with T elolecithus pugetensis

and Parvatrema sp. have been fourd at Coos Bay, Oregon; Yaquina

Bay, Oregon; Puget Sound, Washington; and Humboldt Bay,

California.
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SUMMARY

The fish Cymatogaster aggregata, Embiotoca Jateralis and

Phanerodon furcatus served as definitive hosts for the trematode

Telolecithus pugetensis Lloyd and Guberlet. Eggs that were

collected from the terminal part of the uterus of mature worms

were found to have undergone several cleavages, hut complete

development was observed only in some eggs that were eaten by the

clam Transennella tantilla which served as the first intermediate

host. The miracidium that emerged from the egg was oval and

covered with long cilia. Except for germ balls, no other internal

structures were seen in the miracidium. In the clam sporocysts

were found around the intestine in the vicinity of the gland. No

mother sporocyst generation was identified. Immature sporocysts

were most frequent in the fall and winter, while mature sporocysts

were most common in the spring and summer. The sporocysts were

cylindrical, slightly motile, and contractile. Mature sporocyst

infections were often of two size groups- -one short and the other

long. It appeared plausible to the auLhor that the sporocysts may

reproduce by transverse fission. Clams that haTbored sporocysts

were always sterile.

Brevifurcate cercariae which developed in the sporocysts

left the clam via the excurrent siphon. The cercaria could not swim,



instead it moved in a 1eechlike manner. If a cercaria touched the

soft parts of a potential host, it would attach, penetrate within one

and one-half to two hours, and become an encysted metacercaria,

within 24 hours. The following pelecypods that were fo'ind in the

same environment as the first intermediate host ser1ed experimental-

ly as second intermediate hosts: Clinocardium nuttaili, Schizothaerus

nuttalli, T ransennella tantilla, Macoma nasuta, and Teilina salmonea.

In the laboratory the gastropods Acmaea digitalis and Littorina

planaxis, which were not found in the same environment as the other

hosts, served as second intermediate hosts, indicating that among

molluscs host specificity was primarily ecological. In the field

and in the laboratory, the clams Tellina salmonea and Macoma

nasuta were the most highly infected with metacercariae indicating

that there was a certain degree of physiological specificity.
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Figure 1, Uncleaved egg of Telolecithus pugetenEis.

Figure 2. Cleaved egg.

Figure 3. Miracidium emerged from egg.

Figure 4. Young sporocyst.

Figure 5. Ma.ture sporocyst.
= birth pore.

Figures 6, 7 and 8. Various forms and sizes of the sporo-
cysts.

Figure 9. Ventral view of the cercaria.

Figure 10. Lateral view of the tail of the cercaria.

DF = dorsal furca
VF ventral furca

Figure 11. Ventral view of the metacercaria

Figure 12. The adult based in part upon material on the
plate of Lloyd and Guberlet.
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