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INTRODUCTION

Historical Review

This study deals with the cercarial fauna of marine
mollusks in the littoral zone 2nd estuaries of the
California coast between Duxbury Reef and Fori Rogss.

The investigation began in June, 1968 at the Pacific
Marine Station, Dillon Beach, California and continued
through July, 1969, with monthly collections at various
localities (see map). Two major objectives were aimed
at: first, to continue a survey of the cercariae of the
area vegun by Fisk (1949) and second, to establish a
bagia for future 1if=2 history studies.

Fislk (1949) described several larval stages which
ineluded three cercariae and several metacercariae from
both vertebrate and invertebrate hosts. The 1life cycle

of one of the cercariae Ste nostomum pﬂchicwm‘ was

and by Giles (1962} on a bucephalid Fform. Grodhaus and
Keh (195%&) published observations on the cercaria of

A”ﬁnﬂob lriﬂvld VArlplaqdw in has“efwu% onsoletu

(Say) from San Francisco Bay, and Barber (1954)

surveyed cercarias of the bay and costal region



no

between Drake's and Monterey Bays.
From the southern California coast, Young (1938, 1949
1953) reported on the life cycles of two cercariae from

the viecinity of San Diege. Cercarise from Cerithidea

californica at Newport Bay and neighboring areas have

been well studied by Hunter (1943, unpublished), Maxon

and Pequegnat (1949), Martin (1950a, 1950b, 1950c¢, 1

\/-
‘\__;"1

05

-

s
1956, 1964), Martin and Adams (1961), Martin and Gregory
(1951), Adams and Martin (1660, 1963), Robinson (1952)
and Sarkisian (1957).

In the northern Pacific, DiMartini and Pratt (3.964)

1

ozd the

]

e cycle of a monorchlid cercaria fromn

=

14

descri

the Qregon coast. Miller (1925) gave the earliest de-

2]

seriptions of cercarize from the American west coast, in
the waters of Puget Sound, Washington. Ching (1959,
19624, 1S62b, 1962c, 1965) describad and established the

life cycles of several cercariae {from the coasts of

wWashington and British Columbia; Stunkard (31964) reported

== e oy = N e oo vy vy Y ER T A o
the presetice of a cercaria from Searlesia and Thals spp.

in these waters aimilar or identical to that of

o .

Stunkard, 1964, for which he demonstrated the

-

first renicolid 1life cyecle. Young (1936) described a
furcocercous cercaria from the Bering Sea. Table 1
lists 21l the cercarise and their hosts reported to date

s North America. Table IX



.

is a Host-Parasite 1list with geographic distribution on

the Pacific Coast.



I

DEIFINITIONS AND PATTERN

OF THE DIGENETIC TREMATODE LIFE~-CYCLE

Adult digenetic trematodes are parasites of verte-
brates, usually inhabiting the digestive tract but also
known from other organs, depending on the varasite and
host species. The mature worm produces eggs which escape
from the host. The egg contalns a larva, the miracidium,
which is eaten by, or hatches in water and penetrates
an intermediate heost, nearly always a mollusk. Multi-
plication of the larva occurs by polyembryony, and
involves intermediate genevations of germinal sacs
(sporocysts or redize) which finally produce cercariae,
Cercariae have much of the adult morphology in rudi-
mentary form, bubt usually possess also a tail as a mecans
of transport in the free-living stage. Some species of
cercariz2e remain in the mollusk to be eaten by the
final host, but most emerge from the mollusk to
reach a second intermediate host, where an encysted
stage precedes entry into the definifive host. In a

few trematode families a second intermedlate host

is
not present and the cercaria penetrates the definitive

hest directly (schistosomes) or is eaten by the final

host (bivesiculids).



igenetic: Trewatodes having an "alternation of
generations'~-~i.e., both an asexual and a sexual re-
preductive stage. The subclass Digenea of the class
Trematoda is thereby distirguished from the subclass
Monogenea, which has a direct development. Digenetic
development also implies more than ore host in the
life cyecle.

Defilnitive (final) host: organism in which the

sexual or adult stage of the trematode lives. These
are almost exclusively vertebrates.

Intermediate host: vertebrate or inverfebrate
organism in or on which an asexual or larval stage of
the trematode lives. First intermediate host 1is
usually & mollusk, rarely an annelid. Second inter-
mediate hosts vary, including crustaceans, coelenterates,
echinoderms, and insects as well as mollusks and verte-
brates. In certain groups, a third intermediate host
is also present.

Ovum: egg produced by the adult trematode, which
passes from the definitive host into water in embryonated
or unembryonated form; with or without an operculum.

Miracidium: eciliated or non-ciliated first larva,
developing within the egg and hatching in water or

withlin the first intermediate host.



£ phase of development within the
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first intermediate host. A simple sac whoge germinal
epithelium proliferates cell balls. Germinative cells
from the miracidium form the "mother sporocyst" within
which are produced daughter sporocysts or rediae,
depending on the species of trematode.

Redia: first or second phase of development in the
first intermediate host. A germinal sac with a mouth,
muscular pharynx, and usually a blind, unforked gut.
Daughter rediae or cercariae may be formed by its
interior germinal epithelium.

Cercaria: larval tremalodes, usually tailed,
developing in germinal sac within the first inter-
mediate host.

Metacercaria: post-cercarial larval form in second
intermediate host. Characterized by loss of tail,
usually formation of a cyst, and relatively little

maturation.

6



Gastropods and lamellibranchs were collected by hand

from the littoral zone and salt marshe

with quantities of algae from subtidal

diving. Jdentification of mollusks wa

on Light (1967), Intertidal Invertebraic

€8s, or reco

regions by

8 based pr

-
e Ol uf"C—'

Californila Coast, and confirmed by Dr.
et b edtipo il st b s i ARt v

Director, Pacific Marine Station, Dill

At the Stockbton campus, mollusks

small groups of a single species in bo

vered
SCUBA
Imarily

C,MG.QL

E.H, Smith,

on Beach,
were gsepar

Wwls of sea

for 48 hours at rcom temperature. Bowls were th

Califormia.
ated into
water

en examined

with a stercomicroscope after 24 and 48 hours and if no

cercariae were observed, the mollusks

were assum

ad

negative for cercariae and ovservation was terminated.

Large populations of a single species

whieh anp

cared

negative were sampled by crushing some individuals.

Cercariae were situdied in the bowls for bghavioral

response, and for morpnology by transferring them with

micropipette to a8 slike in a drop of sea water a

covering with a No. 1 coverslip. Coverslip pres

was centrolled by the addition or abs
water from the edge of Lhe coverslip

studiad both viith and without neutral

orption of
Cercariaa

red intra-

nd

sure

sesq
were

-vitam



staining; Caveny's (1968) stain for esterase was also

used in an attempt to trace the excretory ducts. Hosts
were crushed to obtain and study the developmental
stages. All descriptions are vased on cercariae which
emerged naturally from the host.

Most measurements were made on heat-killed
cercariae according to the method of Cable (1956):
living cercarlae were pleced in a few drops of water in
Stender dishes and flooded with boiling sea water. Some
measurements were also made on heat-killed material
fixed in A-F-4A, stained with aceto-carmine, denhydrated
in alcochols, cleared in xylene and mounted in Kleer-
mount . Measurements of stained specimens varied little
and were within the range obtained from heat-killed
material. Measurements, in millimeters, were made on
10 cercariae and five of the largest germinal sacs
for each species. A minimum, maximum and average
figure is given for each cercarial feature; maxima for the

-« T Y 1 i

developmental sacs. Drawings of killec

[ S~ -~ g
reerlae ana

C¢

{

germninal sacs were made by microprojection; freehand

-

drawing of live ones.
&

"Cercaria" is a suner-generic term for the larva
of digenetic trematodes and is so censtrued when used

in naming the lkinds of larvas encountered. Cercariae
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s

in this study are numbered in the manner of Csble (1956):

a temvorary term of locality is appended and a dis-

tinguishing Roman numeral is given to indicate the

0]



DESCRIPTION AND DISCUSSION Ol SPECIES

Superovder ANSPITHELIOCYSTIDIA laRue, 13957
Order ECHINOSTOMIDA LaRue, 1957
Suborder IECHINOSTOMATA j‘e’, 1639
Superfamily ECHINOSTOMOIDEA Faust, 1929

Family Echinostomidae Looas, 1002

Cercarla ealifornica 1

CGY-rvd}"‘l(I C'IJ]fDY’n. ""j -II

Cercaris

e 4 s et 2

L forntea III
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Cercaria californica I

(Plate I, Figures 1-4)

Hosts: Cerithidea calirornica Haldeman

Littorina scutulata Gould

Date, incidence, and localities of infection: 11-2-68
Lyl (2.8%) L. seutulata, Johnson's Oyster Co.

1/132 {(5.9%) C. californic of Drake's

Estero :

Description: body 0.340-0.431 (C.377) lonsg, 0.000-0.13l

(0.118) in maximum width. Tail 0.331-0.347 (0.336) long,

-

C.025 wide a% base. Oral sucker C.0G35-0.044 (0,039) long,
).037-0.046 {G.042) wide; prepharynx 0.025 leng, 0.010 wide:
esophagus long. bifurcating just before acetabulum; cece

narvow. extending to level ol excretory blaidder. Acelan-

,,r

ulum 0.053-0.063 (0.0€0) long, 0.053-0.078 (0.063) wide,

£y

located Just posterior to mldbedy. Exerstory bvladder thin-
valled, sac-shaped, recelving merged descending tubules at

senter of anterior border; caudal excreuvcry Lubule exiern~

A “aad o TR ). S ] = o vy o i Gl s
ding postzriorly and hifurcating sbout 0.C40 from body~-tall
AR [ —— (O 4 s o, g I e T ” R
Junetion; descending tubules originating frowm ase U -

1les Jjust posterior to oral sucikker remain narrow although

acetabular region. Ascending tubules clliaved, originating
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from joined anterior and posterior colleeting ducts at an-~
terior border of acetabulum. Flame cells in pairs; formu-
la may be 2 [(2+2+?+2+2+2*?+E‘) + (2+2+2|~24-24-2+2+2)] = 6%,
as determined for Acanthoparyohium. Genital primordia
consisting of two masscs connscted by strands passing
dorsal to acetabulum., Two groups of penctraticn glands

on either side of vody form common ducts which pasgs

behind orzl sucker and open ac the dorsal lip. Lobed
mucus glands, clear and grerular, along the esophagus and
laterally along entire length of body. The anterior-

most cof these send ducts forward to open at the dorso-
anterior margin of the oral sucker. Cullcle aspinocse,

with six anterlor papillae with one bristle eacn. Colliar

of 23 spines, 0.005 leng, in a single row interrupted

ventrally. Tail, with numerous globular bodies,
presumably glycegen, lashes in S-motion during swimming,
while body 1is doubled ventrally over acetabuiﬁm. At
fixaticn anterior body is often straight, with pronounced
collar, while post-acetabular portion is curved ventrally,.
yrcariae develop in eollared redjae up to 0,800 long,

each containing about 15 maturing individ

Discussion: Cercaria californica I is very similar %o,

1f not identical with the cercarla of Acanthoparyphium

spinulosum, whose life cycle was determined by Martin

e et Wi S s Wt



and Adamz (1961). According to these authors, the first

intermediate host, Cerithidea californica Haldeman, also

serves as second intermediate host by eating the free
cercaria, which then encysts in radular muscle or
surrounding tissue. The observation was not confirmed
by this study. The definitive hosts discovered were the
black-bellied plover (Sguatarola squatarola) and the

avocet (Recurvirostra americana). The cercaria of Martin
and Adams (1961), however, was not commeon in the snaill
host, occuring in only six of 12,995 individusls. 1lto
(1957) found 2 similar cercaria of 23 spines, which he

named Cercarla yamegutii, in Cerithidea cingulaca, C.

largiiliert J, and in Tymﬂdn“*opdu va“opucra, but its

s S —— e sy e 3 T B

flame cell formula proved to be ?[;)'J‘34 )+ {34343+ ”ﬂ -

48. Ito assigne such formulae to the groups Echinostoma

and Acanthoparyphium, while those of 2[(2r2)+(2+2)] or 1ts

expanded formula are assigned to Echinochasmus and

Microparyphium. We here choose the geographically

my,

closer nomenclature. The appearance of the csrcaria in

“Z'_

orira scufulata establishes a ncw host record.



Cergaria ealifornlcs II

Host: Lfto“xha scutulata Gould

Dates, incidence, and localitles of infection:
J

9-14-68: 1 of 150 {0.7%), Jensen Oyster Ce
9-23-68: 1 of 200 (0.5%), Jensen Oyster Co.
G-28-68: 1 of 360 (0.3%), Jensen Oyster Co

10-5-68: 1 of 240 (0.4%), Johnson Oyster Co.

)
11-2-68: 4 of 350 (1.1%), Johnson Oyster Co.
( WA

11-30-68: U4 of 280 (1.4%), Johnson Oyster Co.

Descrivbion: body 0.667~0.874 (0.762) long, C.221-
0.261 {0.254) in waximum width. Tail 0.736-0.805
(0.763) iong, 0.071-0.079 (0.074) wide at base. Oral
sucker W 052~0.063 (0.056) long, 0.060~0.071 (0.066)

wide; prepharynx 0.017-0.026 (0.022) long, pharynx

>

0.033-0.040 (0.035) long

g, 0.021-0.032 (0.028) wide;
urcating Just before acetabulum;

geca narrov, extending nearly to end of body.

Aecetabulum 0.110=0.126 (0.113) long, 0.110-0.134 (0.132

—

wide, located at midbody. Excretvory bladder thin-walled,

Veghapad, with short zrms receiving broad but sinuous

e}
descending ducts originating at level of pharynx, each

receiving some 25 lateral branches filled with
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concretions; main ducts with convolutions antero-dorsal
to acetabulum. A narrow stem continues posteriorly from
the bladder and vasses into the tail, divides at about
0.1 from iis base, and opens by ducts to esach side.

r f'rom each side of

-

Ascending tubules ciliated, arisin

]

®
nN

ccllar region; flame cell fomnul [k5+5+5+5r5+ﬁ)+(5+5+

- 100. Two cell masses, one precacetabular, the other
post-acetabular, are connected by strands, with the
posterior mass attaching to vitelline ducts extendin
laterally to each'side. Two other cell masses, probably
the future testes, present posterior to the post-~
acetabulaor primordium. Indistinct penetration glands
paralleling esoprazsus have ducts passing tehind oral
sucker ©o open al dorsal lip. Rod-containing cystogenou
glands cover the body. Cuticle spinose anterior to ace-
tabulum, smooth posteriocrly. Six or more pvapillae with
one bristle each present in the collar region. A total
of 29 collar spines present as a single row cf 25 and
two angle splnes on each side. Spines about 00,0100,
8l.ightly curved and flattened in side view. Tail with
prouinent serial lobes. Body rolled ventrally and tgi}
lasnes strongly in swimming. Development in ccllared
rediae ﬁp to 1.700 long with each redia containing ten

or more mature cercariae.,

g



Discussion: Ching (1982a) reoorted a cercaria with 29

spines which she called Echinostome cercaria I from

the same host in Garrison Bay, Wasihiington. Her briel
()

description suggests that Cercaria californica II may

s Rk P s SR hg e S Gt St

be the same species. Cercaria galifornica IT 1s very

similar to, if not identical with, the cervecsria of

Himasthla livtorinae described by Stunkard (1966) from

Woods Hole, Massachusetits. Accerdine to Stunkard, the

~

first intermedlate hosts are Littorina saxatilis and

I, gpyu_g_ a, with-¥Mytilis edulis, Mya arenaria, or
Littorina spp. as second intermediate hos and the

herring gull (Lavus argentatus) as definitive host.

16
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Cercaria egalifornica III

(Plate I1I, Figure 1)

Host: Litforina scutulata Gould

Dates, incidence, and localities of inflection:
9-26-68: 3 of 36C (0.97), Jensen Oyster Co., Tomales

V)
l:H'\)

B

10-5-68: 2 of 400 (0.5%), Johnson Oyster Co., Drake's
Estero

Description: bhody 0.529-0.621 (0.567) ieng, 0.197-0.221
(0.218) in maximum width, just below pharynx. Tail 0.506-

0.552 (0.58286) long, 0.039-0.062 (0.C57) wide at base

7

-

with dorsal and venctral plicated finfold along entire

2 g

length, wniformly 0.015 wide. Oral sucker 0.086-0.,102

(0.097) 1long, 0.079-0.118 (0.094) wide;

\D
e

repharynx less
than 0.011, pharynx 0.055-0.071 (C¢.062) long, ©.0U7-
055 (0.050) wide; esophagus rather short but bifurcating

slightly anterior %o acetabulum; ceca wlde, extending

- 7 y 3 f 113
nearly to end of bedy. Acebabulum 0.087-0.118 (0.104)
loae; . 1168-0,142 {0.125) wide, locatad at midbody.

Exeretory pladder U-shaped, thin-walled, with oroad

arms containing covecretions originating from ascending

&
tubules at level of pharynx, and beconing convoluted
nd com ted as they pass dorsal to acetabulum.



18

posterlior of Body. A shori narrow stem connects the
merged posterior arms to the body-tall connection.

Flame cel) formula undetermined. Genital primordia
ohserved as three post-acebabular and one pre-acetabular
darkly staining cell groups connected by strands
passing dorsal to acetabulum and with beginnirgs of
vitelline duct passing laterally across ceca. Eight
pairs or groups of penetration glands are present, four
on each side of body lateral to excretory arms with
ducts leading to dorsal lip of oral sucker. Body packed
laterally with many clear but gramilar cystogenous or

nucus glands. Body and tail smooth, body cell nuclel

stainling prouwinently with carmine, and with inconsplcuous

[

dorszl rod-filled cystogenous glands. Sensory papillae
appear onh anterior of oral sucker and on body anbterior

to acetabulum. Tall flexible and strong, with many
glandular bodies and prominent core. In swimming, the
cercaria rolls ventrally into a compact form and the

tail lashes violently, sending if in straight line dashes

with ricochsts like a billiard ball. This act

ivity
may be interrupted oy creeping, using the suckers, but
renewad swinming soon begins, with the tail beat

ser the body roll. L. scutulata may

also serve a2s second intermediate host: some individuals



encvsted in the mantle of the snails, leaving the tail

alone beating for hours,

Discussion: Ching (1962a) reported a cercaria which she

<

called Fechinostowe cercaria IT from Garrison Bay,

Washinglion. Like Cerearia calilorniea III, 1t is

characterized by a tall finfold and is without collar
or spines, but Ching's description is too vpriefl and

limlted to allow further comparison or suggest synonymy



Family Philopntalimidae Travassos, 1918

AL

Cercaria califoraica IV

Cercaria calirornica V
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Host: Acanthina svirata

Dates, incidence, and localities of infection:

7-30-69: 1 of 8 [(12.5%), Duxbury reef, Bolinas

Deserintbion: body 0.350-0.0840 (0.401) long, 0.150C in
maximum width., Tail 0.24C-0.290 (0.262) long, 0.060
wide at base. Oral sucker 0.035-0.044 (0.043) long, 0.039-

&

0.046 (0.044) wide; prepharynx 0.011-0.013 (0.012) long;

A

pharynx €.019-0.026 (0.022) long, 0.019-0.022 (C.021) wide:
esopnagus long, bifurcating shortly before acetabulum.
Acetabulum 0.057-0.063 (0.059) long, C©.052-0.061 (G.055)

located Just posterior to midhody. Excretory

|..=.
[ ]

wide

" bladder thin-welled, oval, with short anterior scem
receiving main excretory ducts, which have granules in
anterior pervions. Ascending tubules without obvious

origin, present at extreme posterior of the body. Caudal

r,

about 0,034 from

e

excretory tuoule short, bifurcatin

oy
b

pores on €ach side. THlame

i

body~tail Junchtion Ltec open a
ell formala undeterminad. Genital primordium aboul
0.02lk long, located just anterior to excrebtory hladder.

St at e de 4.2 = = o = ] ] d= m .
Indlstinet penetration glands opening by ducts at

the dorsal lip. Body covered with rod-filled cystogenouvs



glands. Cuticle thickly spinose up to oral collar.
Papillae with bristles scattered over entire body,
with gix or more located at cephalic end. Collar of

about 60 orai s

T

ines (not shown in figure) in a single
row, obscured from view dersaliy but with 11 spines on
each side of ventral interruption. Tail of vacuolated

parenchyma, with tip invaglination of about 0.063,

retracted when crawling. Cerca

2]

ia swims with abrupt
head snap after ventral curl and encysts easily in the
open; cysi oval, 0.036 long, 0.029 wide, with anterior
plug. Develops in yellow rediae up to 1.29 long, with
short gut, antero-lateral birth pore, and eight to ten

maturing cercaviac.

Discusslon: This cercaria strongly resembles the larva

Larus spp.).
(Larus )
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ia californica V

(Plate IV, Figures 1-3)

e N P PP e e S

2..22-65: 1 of 100 (i%), upper marsh, Drake's Esten

Description: body 0.644-0.759 (0.701) long, 0.131-0.220
(0.198) in maximum width. Tail 0.437-0.529 (0.485)
long, 0.055-0.071 {0.063) wide at base. Oral sucker
0.058-G.074 (0.068) long, 0.060-0.079 (0.070) viide;
Prephavynx 0.037-0.053 (0.050) long; pharynx 0.035-0.044
("‘, CU1) lone. 0.03%-0.035 (Q 35) de: eao-hacuy shopt s
GLsd ) lopg . .05 5=U.U5% 5) wide; esophagus shor L7
ceca narrow, extending Lo anterior level of excratory

~

bladder. Acetabulum 0.087-0.110 (0.0986) long, 0.094-

0.118 (0.102) wide, almost egquatorizl. Excreitory bladder

shin~-walled, sac-ghaped, with short aanterior stem re-

k) o i - yn = { R -

Exarevoery conarevions absent. Flams cell rmala un-
geternined Genital primorcdia at a distance anterior
and postevior vo scetabulum, connected by thin zsord.

g - e | y P el . | - TR ] S W,

Body with dorscl and ventral Jayers of denze rod-
= Fey A . > = Fa Y T = Fyiim ]

filled cystogenous cella. Cystopgencus celis and

gepltsl primordiz ztain with neutrel red. Caveny

23

O

"
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eaterase stain reacts wlith stomzte and pharyageal
regions and with descending excretory tubules only.
Cuticle thick, without spines or c¢ollar. Oral sucker
withh eight or more sensory papillae. Tail of vacuolated
parenchyma with invaginated tip. In swimming, body

and tail lssh tocether in largely inelffectHual motione
vinich, neowever. maintain the position of the cercaria
for a while. Fneystment in the open (eg., in bowl or

ae

}..J.

pivette) esneclally in response to currents. <Cercar

encysted on Hemigrapsug oregonensis when placed in bowl

together with that crab. Development in slender rediae
.2

11y

3
c—b
»}
N
bl
Q

with only one vigihle lappet. Cercerize

appear te eszape from the host a2t U8 hour intervals.

Discussion: The cercarial form 1s that of a philopihthalmid;

the oval cyst and lack of collar spines indicate that it

may b2 a species of Cleoacitrema rather than of

Philophthalnus or Parorchls. Possibly it is the larva

of

revoritad oub not deseribsd by Robinson (1952). The

nfectiong, according to

ull {Larus californicus).
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Superorder EPITHELIOCYSTIDIA LaRue, 1957

Order PLAGIORCHIIDA LaRue, 13857

iy

-

Suborder PLAGIORCHIATA LaRue, 1057
Superfamily PLAGIORCHIOIDEA Dollfus, 1930

Family Microphallidae Travassos, 1821

Cercaria calilornica VI

Cercaria californica VII

Cercaria californica VIII




Cercaria californica VI

(Plate V, Figures 1-3)

Host: Litlorina scutulabia Gould
Dates, incildences, and 1ocalities of infection:

Monthly in lots of 200 (2-5%), Jensen Oyster Co., Tomales
Bay

Nick's Ccve, Tomales Bay
Johnson Oyster Co., Drakes

Estero

Description: body 0.158-0.189 (0.170) long, 2.046-C.062

3

e
ot

[

(0.051) in wmaximum width, Tail 0.150-0.173 (0.161) long,
0.047-0.055 (0.048) wide at base. Oral sucker 0,033-0,037
(0.034) lonz, 0.031-0,037 (0.033) wide; other features of
digestive system not evident., Stylet 0.027 long, ©.003
wide, tapering to a point in ventral view but blunt in
side view. Acetabular rudiment present in postericr third
of body. Excretory bladder heart-shaped, thin-wall
profonephridia mesostomate, flame cell formula 2 [{1+¢:
(1+1£] - 8. Tour pairs of penetration glands present:

two pairs stéin with neutral red, and have distended ducts
on each side of oral sucker. Cubicle of body smooth, that
of' tail finely wrinkled. Tail with prominent muscle bands
anc central cecre. In swimming, the body is curled

ventrally and the tail lashes in figure 8 movements.
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Barly metacercaria has sqguarcd posterior, rounded anterior
and closely adhering cyst wall. Cercarla develops in oval

sporocysts up to 0.200 in length and with a projecting knob.

Discussion: This cercaria closely resambles that of

Levinsenlella charadriformis Young, 1949. Ching (1962¢c)

o A WSt B B it By st . st

described this cercaria and worked out the life cycle,
in which Hemiorapsus oregonensis anc¢ H. nudus were the

e

natural and experimental second intermediate hosts, and

Larus glaucescens the natural and experimental final host.



Cercaria cwllfornica VLT

(Plate V, Fig

Host: Litterina scutulata Gould

Dates, incidence, and localities of infection:

Monthly in lots of 200 (1-3%), Jensen Oyster Co.,

Tomales Bay
Descripbtion: body 0.110-0.126 (0.120) long, 0.035-0.038
(0.036) in maximum width. Tail 0.064-0.110 (0.109) long,
0.008 wide at base. Oral sucker 0.021-0.026 (0.024) in
dlameter; other features of digestive system not
evident. Stylet 0,017 long, 0.003 wide, slightly
ventral curvature. Acetabulum undeveloped. Exeretory
biadder Liin-walled, heart-shaped; {wo flame ca2lls
observed on each side of body. Genital primordia
appear double, medio-~dorsal and posterlior to penetration
glands. Four pairs of penetration glands present, two
ventral-most stain with neutral red. Body and tail
smooth, with whiie tubular mucus glands over much of
body beneath integumen: and musecle lagers. In swimming,
the body is curled ventrally and the tail laszhes
lJaterally. When slowed, the novement changes to a

4

s to use the stfylet as an

11

reach-and~contract, verhap

T

anchor. Development in white oval sporocysts up to

L Bt oo R 5 P [ R & 3 . [P . ¥ LT '3 - e = P
0.355, with atternuated ends, probsbly due te budding.
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Discussion: Cercaria californica VII apparently is that

of Maritrema laricola Ching, 1862. Ching (1962b) de-

scribed the cercaria as well as the entire life cycle of

this species in which Hemigrapsus oregonensis and H. nudus

serve as second intermediate hosts, and the glaucous-

winged gull (Larus glaucescers) as the fin=l host.
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Cercarla californica VIII

{Plate V, Figures T7-8)

Host: Olivella biplicata (Sowerby)

Dates, incidence, and locélities of infTection:
6-4-69: 2 of 50 (4%), Sand Point, Dillon Beach
T~12-69: 1 of 1 {100%), Second Sled Road, Dillon
Beach

Description: body 0.115-0.125 (0.118) long, 0.021-0.024

(0.023) maximum width. Tail 0.013-0.016 (0.015) iong,

m

C.0CH wide at base, appears glanduvular. Oral sucker

| R O A " s s R e T T .
C.024 in diameber; rewmainder of digestive system not
R ~An 2 - . L Q. 3 - 4 “ e -~ - PO ey
evident., Biylet 0.010 long, 0.003 wilde abt base, btapcring

to a fine point, and barely projecting from an anterior
"hood ." Acetabulum not evident. ZExcretory bladder
hin-wzlled, U-shaped. Main excretory tubules emerge
in the area of penetration glands and ave received ai
the ends off excretory bladder arms. Four penetration

-

glands, stalning with neutral red, occupy three fourths

of body with two distended ducts opening on each side of

stylel. *ine and widcly spaced spines present cver
entire body cuticle. In swimming, the anterior portion
of the body is lifted backwards and up, then snavped
forward es 1f climbing by means of its stylet. The

body elonrates and contraszts, with the short tail
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playing little more than a stabilizing role. Develop-
ment in sporocysta up to 0.180 in diameter containing more

than 15 cercarlae each.

californica VIII to species described in the literature
has not been found, hut it appears related to the other
monostome xiphidiocercariae of the Family Microphalilidae.
The locaticn of the snail host in shallow sand flats
indicates that the adult trematode may be found in

shore birds. The only crustacean in thz immediate

and Point was the sand crab (Emerita

03]

vicinity at

analoza), which

8 fed upon by shore birds and may be
the second intermediate host. A single Olivella

from a tidepoonl at Second Sied Road was &1so heavily

)

I_I-

nfected, possibly from eggs passed by gulls (Larus spp.)

which frequent these rocks.



Superfamily ALLOCKEADIOIDEA Nicoll, 1034

Family Acanthocolpidae Ifthe, 1909

Cercaria californica IX
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Cercaria califcrnica IX

B e e et = P d o s 7S o B

(Plate VI, Figures 1-2)

Host

Thais emarginaba (Deshayes)

Dates, incidence, and localities of infecticon:

12-14-68: 1 of 8 (12.5%), Hearts Desire Beach,
Tomales Bay

3-22-69: 1 of 50 (2%), Hearts Desire Beach,
Temales Bay

7-30-69: 1 of 8 (12.5%), Nick's Cove, Tomales Bay

Description: bhedy 0.258-0.285 (0.271) long, 0.070 in
maximum width., Tail 0.313-0.328 (0.320) long, 0.025-
0.030 (0.027) wide at base. Oral sucker 0.035-0.045
(0.041) in diameter; prepharynx C.0U4L; pharvnx 0.012

long, .0.011 wide, located nearer to acetabulum than

to oral sucker; esophagus very short, with bifurcation

at acetabulum; ceca wide but rudimentary beycnd
acetabulum, extending to level of excretory bladder.
Acetabulum 0.023-0.035 (0.032) in diameber, located just
posterior to midbody, nrotruding from body in side view.
Excretory bladder transversely oval to V-shaped, thick=-
walled. 'Main excretonry tubules Joining anterolateral mar-
»ins of

bladder extending to oral sucker before receiving

e ]

secondary collecting tubules. Flame cell formula

undetermined but pvrohably 2(3+3+3+3+3+3+1) = 38,
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e i '
1 primordium consist

',_,J

ra

Geni of distinet lobes limediately
posterior to acetabulum. Four pairs of penetration

glands in anterior body, with ducts opening in two

pairs dorsally on each side of mouth. Body filled with
cystogenous glands. Cuticle with small spines anterior

to acetabulum; posterior body smooth but with transverse
cuticular ridges or wrinkles. Prominent papillae on

oral sucker. ZIEyespots well separated and prominent,
located between oral sucker and pharynx. Tail smooth,

of uniform width throughout mest of its length, with
prominent medial core. In swimming, the body is

slightly flexed ventrally while the tail lashes, but
motion 18 not sustained or vigorous. Tne cercaria may aisc
sink to the bottom and crawl by uvse of suckers and con-
traction, with the tail retracted. The cercaria is

capable of great extension (up to 0.4) into a filamentous
condition, although usually the body is roughly rectangular,
Develovment in elongate orange-~walled rediae up to 1.0
long, with numerous penetratlon glands and with a blrth

canal and pore opposite the pharynx.

Discussion: The cerceria appears to be the larva of

Steovhanostomum pacificum, described by Hughes (1932).

Hugnes also worked out the life cycle of The species.

in which the second intermediat

@

host is the sculpin
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(Leptocotius armatus armabus Girard), and the final host
the sand dab, (Citharichtys stigmacus Jordan and Gilbert).

Fisk (194¢) had orizinally found and described the

ercaria from Acanthina spirata and Thais emarginata,

but Hughes discovered 1t in Nassarius mendicus Gould., The

cercaria bears strong resemblance to Cercaria foliatae

Miller, 1925, from Purpurz iroliata in Puget Sound,

Washington.



Family Opecoelidae QOzalki,

Cercarla californica X

1925
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Cercarla californica X

,3

(Plate VI, Figures 3-6)

Host: Lacuna spn.

—— st e

Detes, incldence, and localities of inf'ection:

6-3-65: 2 of 50 (%%), Second Sled Road, Dillon Bezach
6-5-69: 1 of 200 (C.5%), Second Sled Road, Dillon
Beach

7-29-69: 8 of 400 (2%), Second Sled Road, Dilloi
Reach .

Description: body 0.150~0.185 (0.170) long, 0.040~0.045
(0.042) in meximum width. Tail 0.025 long, 0.020 wide
at base. Oral sucker 0.025 long, 0.020 wide; rudiment
of pharynx observed: remainder of digestilve system not
evident. Stylet ©.021l1 long, 0.005 in maximum width,
double pointed with a rim at vase of points and

tapering posteriorly. Acetabulum 0.030 long, 0.035
wide, located in posterior third of body and protruding
in side view. Ixcretory bladder elongate, thick-

walled with gland~like epithelial cells, nearly

filling body posterior to acetabulum. Ciliated nmaln

l_.J
<
O
——
e
e
i

cell formula undetermined but probabl
(2+2)1 = 16. Four apparent peretration glands which

take neutral red, two duct opvenings on each side of stylet.
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Cuticlae of body and tail smooth but with small bristled
papillae on oral sucker circling the mouth. The
cercaria does not swim but anchors itself to the sub-
strate by its invaginated glandular tail, then stretches
and waves its body forward, particularly when stimulated
by water currents or passing amphipods. Development in
elongated oval sporocysis up to C.74E long and

4~

tne same stages of

=

containing 30-"0 cercarilze in roughly

Ca

development. However, cercariae seemed Lo escape from

the host only a Tew at a time, and never before 24 hours

after collection.

Discussion: This cercaria i3 probably the larva of an

opecoelid, possibly Fodocolyle species, which are common

in tidepool fishes of Second Sled Road. Dissections of

amphipods and the isopod Idothea wosnesenskil, which

are in close association with the snail host on

Phyllospadix and tidepool algae, did not reveal any

metacercariae, although the tiny cysts may have been

overlooked. Cercariae appeared to be taken up when

B} ol

amphipods were present in bewls of

&

8]
[47]
3

-
1=

infectie Lls. Shells

14

|"F_,

of Lacuna sp. were found in one instance in the gills of

the cabezon (Scorvaenichthys marmoratus), but fishes

are knovn to become infected with ovecoelids [ollowing

ingesticn of crustaceans in which the metacercariae are



ilemigrapsus nudus as well as the above

encysted.
were often found in dissections of this and
The

crustaces
other tidepcol fishes from Second Sled Road.
cercaria hears a strong resemblance to Cercaria
IX Cable, 1963, excenlt for the organization and
Cable (1963)

caribbea
staining of cephalic and tail glands.
this larva may be that of Pseudopecoclus

sse

suggested that
;e In the intestine of the pygmy wra

parasit

a
(Doratonotus megalepis Glinther).




{Cercariae of the Pacific Coast of North America)

Classification Reperted by Fost
Superorder Anepithetliocystlidia LaRue, 1257
Order Strigeztoidea LaRue, 1857
Suborder Strigeata LaRue, 1957
Superfamily Strigecidea Railliet, 1910
Family Cra thocos ylidae Poche, 1926
Cercaria cerithidea 17 Cerithidez californics
Hunter, 1943 Taldeman
Cercaria cerithidea 22 Cerithicdea califcernica
Hunter, 1943 Hzldeman
ercaria sp. Maxon and Cerithidea californica
‘equegnat, 1949; syn: Haldeman
Cercaria cerithidea 28,
Tunter, 1G43
Superfamily Schistosomatoidea Stiles and Hassal, 1926
Family Schistosomatidae Looss, 189¢
Cercaria of Grodhaus and
Austrobilharzia Keh, 1958
varigiancis penner, Nassarlus obsoletus (Say) &=




Suborder Brachylaimata LaRue, 1057
Sunerfamily FPellodistomatoldea LaRue, 1057
Family Fellcdistomatidae Nieoll, 1913
Cercaria sp. Young, Plankton haul
1936
Famlly CGymnophallidae
Carcaria of Macoma Inconspicua
Lacunovermis !Broderip &nd Sowerby)
conspicuus Ching,
1665
Macoma inconsvpicua
(Broderip and Sowerby)
Superfamlly Bucephaloldea LaRue, 1057
amily Bucephalidaes Poche, 1907
Cercaria sp. Giles, Mytilis californlanus
19561 Conrad
Order ZFchinostomida LaRue, 1057
Suborder Lehinostomata Szidat, 1933
Superfamily Echinostomoidea Faust, 192¢
Family Echinostomidae Looss, 1902
Cercarliz cerithldea 10 Cerithidea lifornica
Yunter, 1947 daldeman
Cercaria cerithidea 14 Cerithidea californicsa
Hunter, 1643 Haldeman



Cercaria cerithidea 18
HEunter, 19432

Cercarilis of
Leanthovaryphium
Spinuionum Jonnston

LGI7, Martin and Adams
1061: syn: Cercaria
Z:I JJ.C-}I- rl E

Fequegnat, 19L9

Cercaria of

Iiimasthla rhlgedana

Dietz, 190%, Acdams

and Martin, 1963;

syn: Cercaria I

Maxon and Pegquegnast,

iglg

Cercaria I Ching,

TCED

Cercaria iII Ching,

1202

Cercaria callfornica 1 This paper
Cercaria celifornica II This paper

califernice

Ceritnhldes

californlee

Holcdeman
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Cerithidea califcinica
Haldeman

Llttorina scutulata
Goulg

Litteorina scutulata
Gould

Luuuorfpa scutulas
J..wl.‘_f.l

LluVorﬁna scutulata

g
1O L

=
S

n
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Pamily Philophthalmidae Travescos, L1918

~ Fal 2

Cercarla of Parorchls

seanthus (Nicoll, 19C%);

™t - o be: = -
syn: Cercariz II Maxon
and Peguegnat, 19490

Cercaria of Cloacitremaz
michiganensis MelIntosnh,
1638, Ropinson, 1952

Cercaria cailfornicza IV Thils pzper
Cercaria californica V Thils paper

Paramphlstomata Szidat, 1636
Superfamilv Notocotyloldez LaRue, 1957
13

Cercaria sp. Maxon and
Pequegnat, 1949

Cercaria of Catatropis
Johnstoni Martin, 1950

Littorina secubulate
Gould

m
==
e
L
(#]
2]
3
|-k
0
£0

Cerithideza csa

Haldeman

Eh californica
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Order Renlcollda LaRue, 1957
Suborder Renilcolata LaRue, 1957
Superfamily Renicoloidea LaRue, 1957
Family Renicolidae Dollfus, 1239

Cercaria of Renicola Thais emarginata
- R R Y ]
thaidus Stunkard, 1964 Deshayes)
Thais lamellosa
(Cmelin)
Searliesiz dira
{Reeve)

Superorder Epitheliocystidia LaRue, 1957
Order Plagiorchiida LaRue, 1957
Suborcder Plagiorchiata LaRue, 1937
Superfamily Plagiorchicidea Dol Lfus, 1930
Family Microphallidae Travassos, 1918

Cercaria of Spelotrema Young, 1649 Olivella biplicata
nicolli Cable and Hun- (Soweroy)

inen, 1040

syn: Cercaria sp.
Maxon 2na Pequegnat,

Cercariz of Maritrema Cerithidea californice
uca Sarkisian, 1957; Haldemzan

‘01'9

Cercariz of Spelotrema Ching, 1962a Littorina scutulata
pygmnaeum Levinsen, 1051 Gould .
Cercaria of Levinseniella Livttorina scutulata
charadriformis Young, 1040 Could



Cercaria of Ma
laricola Ching, 1962

Cercaria californlca VIT

Cercarila californica VIIT

Plagiorchioid cercariae of
unknown affinity:

Cercaria cerithidea 1°¢
Hunter, 1943

This paper

Cercariz cerithidea 23
Hunter, 1943
erfamily Allocrezdioidea Niceoll,
Family Acanthocolpidae Luhe, 1209
Cercaria of
Stephanostomum =
pacificum Hughes,
18523 syn: Cercaria spe.
Pisk 1949
Cercaria of Barb
Stephanostomum
tenuei{lLinton, 1898)
Martin, 1932

1
b

?

1954

Littorina scutulata
Goulid
Littorina scutulata
Gould
Littorina scutulata
rould

Cerithidea califcrnica

Haldeman

Cerithidea californica

Hdeideman

Thals emarginata
{Ceshayes)
Acanthina spirata
{Blainville)
Nassarius mendicus
(Gould)

MNassarius ob




Cercaria califeornica IX

Family Lepocreadiicae

Cercaria of
Lenocreadium
setiferoides Miller and
Northrup 1926, Martin,
1938

Family Monorchiidae Odhiner,

Cercaria of
Fostmonorchis donacis
Young, 1933

I..-l

Family Opecoelidae Ozaki,

earlesiae
.25

Cercaria s

Miller, 1

’)

)

Cercaria californica X

Family Zocogonidae Ocdhner,

This paper

Barber, 1954

(AN
wn

This paper

1911

Barber, 1954

Thais emarainata

(Deshayes)

Nessarius obscletus

{Sav)

Donax cgouldii Dall

Transenella tantilla

Searlesia dira
(Reeve)

LS~

Lacuna SpPe

~]tZ

lassarius cobsocletus
Sav)

l/ (J)

=
av



Order Opisthorchiida LaRue, 1557

Suborder
Superfamily Opistho"chio*dna

Opisthorchiata LaRue, 19
F

Tamily Heterophyidae Odhner, 1

s
o

Cercaria
nlevrolophocercous
sp Ching, 1962

J

cf
oides
Martin,

Magnacercous opisthorchioid

ariae of unknown affinity:

Bittium eschrichtii
{Middendorf)
Cerithidea californica
Haldeman

Zittorina scutulat

Geoulca
Cerithidea californica
Haldeman

Cerithidea californica

rflaideman

L '



Family Opisthorchiidae Braun,

Cercaria of
Phocitremoides ovale
12503 syn:

hocereous
and
1949

Gymnocephalous cercaria
Whose family relationship
is not known:

Cercaria foliatae
Miller, 1925

1901

Suborder Hemiurata Skrjabin and Guschanskaia,

Superf

amily Hemi:
1901

Cercaria prenanti

r salmonis

s 1934, Ching
syn: Cercaria
us A Miller

Cc_sey, 1650

CL”Cd"
cvsbonhorouq B
Miller, 1925) Ching,

~o*o

S

roidea Faust, 1929
Family Hemiuridae Luhe,

Ching,

1959

1954

Cerithidea califcrnica
Haldeman

foliata Martyn

Dentallium dalli

Pilsby and Sharp

Thais emarginata
(De._nxayea)

Thais canaliculata

{(Duclos)

Thais lamellosa

(Gmelin}

8h



TARTE II1
Host-Paragite Index

(Mollusks infected with Cercarize from the Pacific Coast of North America)

Host Cercaria Locality
Acanthina lapilloides Cercaria of Parcrchis Monterey Bay, California
{Conrad) acanthus {(Nicoli, 16C6);
syn: Cercaris II Maxon
and Pecuegnat, 19490
~eanthlna spirata Cercaria of Paror cnis " Momales Bay, Califcrnia
acanthus (Nicoll, 180%6);
syn: Cercaria IT Nakon
and Pequegnat, 1949
Cercaria celifornica IV Durxbury Reef, Belinas
Californi
Cercaria of Stephanostomum Tomales Bay, California
pacificum Hughes, 1952; syn:
Cercariz sp. Fisk, 1949
Bittium escherichtil Cercaria purpuracauda Puget Sound, Washington
(Middendorf) Miller, 1S25
Cerlthidea californica Cercaria cerithidea 1 Anaheim Slough(Seal Beach)
Yzldeman Hunter, 1C43 Orange County, California
=
. . o 0
Cercaria cerithidea 22 Anaheim Slough {Seal Beach)
Hunter, 1343 Orange Coanty, California



Cercaria sp. Maxon and

Pequegnat, 1949; syn:
Cercaria cerithidea 28
Hunter, 1943

Cercaria cerithidea 10
Hunter, 1243

Cercaria cerithidea 14
Eunter, 1943

Cercaria cerithidea 18

Himasthla sp. Hunter,

1943

Cercaria of Acanthopary-
phivm spinulosum Johnston,
117, Martin and Adams,
1261l; syn: Cer ar_g ITT
Maxon and PeqLa nat, 194°

Cercaria of Himasthla rhig-
edana Dietz, 1509, Adams
and Martin, 1963; syn: Cer-
ceria I Maxon and ?ncueg 12T,
ﬁaﬁg

Cercaria of Parorchis
acanthus (Nicoll, 1906)
syn: Cercaria I‘r Maxon
and Pequagnat, 1949

Upper Newport Bay and Ana-~
heim Slough (Seal Beach},
Orange County, California

Anaheim Slough (Seal Beach)

Crange County, California

Anaheim Slough (Seal Beach)
Orange County, California

Anaheim Slough (Seal Beach)
Orange County, Californi

Anzheim Sliough (Seal EBeach)
Orange County, California

Upper Newport Bay, Californ

Upper Newport Bay,

Upper Newport Bay,

0%

ila



Cercaria of Cloacitrema
michiganensis MciIntosh,
12938, Robinpson, 1952

p. Maxon and
snat, 1549

ague

Cercaria of Ca Ldtr opis
johnstoni Martin, 1956
Cercaria of Marvitremsa
uca Sarkisian, 1957;
syn: Cerxrcaria sp. Maxon
and Peguegnat, 1949
Cercaria cerithidea 19

Hunter, 1943

Cercaria ceri
Hunter, 1%423

Cercaria of Euhaplorchis

californiensis Martin,
3950

Cercaria of Parasticto-
dora hancocki Martin,
1950; syn: Cercaria
pleurclophocerccus I
Maxon and Pequegnat,
l194¢°

1964

Upper Newpcrt Bay, California

Drake's Estero, California

Upper Newport Bay, Czlifornia

Newport Beach, California

Mission Bay, California

Mission Bay, California

Playa del Rey, California

Upper Newport Bay, Califcrnia

1
-~

Upper Newport Bay, California



Cercaria buchanani Mar- Playa del Rey, California
tin and Gregory, 1951

Cercaria of Phocitre- Upprer Newport Bay, California
moides oval i

e
1950y Tsyns Cex

pleurolophocarcous IT

Meaxon &nd Peguegnat,

1949
Dentallium dalli Cercaria prenanti Friday Harbor, Washingtcn
Pilsby and Sharp Arvy, 1949
Donax gouldii Dall Cercaria of Post- Sen Diego, California

monorchis donacis
Young, 1853

Lacuna spe. Cercaria californica X Dillon Beach, California
Littorina scutulata Cercaria I Ching, Garrison Bay, Washington
Gould 1962
Cercaria II Ching, Garrison Bay, Washington
1962
Cercaria californica I Drake's Estero, California
Cercaria californica IZ Drake's Estero and Tomales

Bay, California

Cercaria californica IIT Drake's Estero and Tomales
Bay, California

Cercaria of Spelotrema Coal Harbor, B.C., Canada
pyvgmaeum Levinsen, 1881 Friday Harbor, Washington 1}



Macoma inconspicua
{3roderip and Sowerby)

Myvtilis californianus
Conrad

-
ﬂ

Na ius mendicus

\

saxr
la

1]
~ t

GO

§

Nassarius obsoletus

(Say)

Cercaria of Levinseniella
charadriformis Young, 1949

Cercaria of Maritrema

laricola Ching, 1962

Cercaria californica VI

Cercaria californica VII

Cercaria p lophocer—~

leuro
cous sp. Ching, 1962

Cercaria of Lacunovermis

conspicuus Ching, 1965

Cercaria of Meiogymnophal-—
lus multigemmulus Ching,

1965

Cercaria of Stephanostomum

pacificum Lruohes, 1952;

syn: Cercaria sp. Fisk, 1949

Cercaria of Austrobilharzia
variglandis Fenner, 1553

Cercaria of Stephanostomum

tenue (Linton, 1898, Martin,

934

Friday Harbor, Washington
Vancouver, Canada
Newport, Oregon

Friday Harbor, Washington
Vancouver, Canada

Drakefs Estero and Tomales
Bay, California

Tomales Bay, California
Fricday Harbor, Wescott Bay,

and Garrison Bay, Washington
Coal Harbor, B.C., Candda

Vancouver, Canada

Vancouver, Canada

Dillon Beach, California

Tomales Bay, California

San Francisco Bay, Alamede,
California

San Francisco Bay, Alameda,
California W
o



.

Qlivella binlicata

(5owerby)

Thais canaliculata
(Duclos)

Thais emarcinata
(Deshayes)

Cercaria of Lepnocreadium
setiferoides (Miller and
Northrup, 1926) Martin

1938

Cercaria of Zoogonius
lasius Stunkarad, 1941

Cercaria of Spelotrama
nicolli Cable and Hun-
ninen, 1%40

Cercaria c¢alifornica VIII

rcaria foliatae Miller,

s

ar
925

U'

Cercarla of Renicola

thaidus Stunkard, 1964

ercaria searlesiae

Miller, 1925

Cercaria of Lecithaster
salmonis Yamaguti, 1934,
Ching, 1959(2); syn:
Cercaria cystephorous A
Miller, 18255 Cercarla
cvstophorous sp. Copsey,

1550

Cercaria of Parorchis

acanthus (Nicoll, 1906);

Syrn: CcW~gr1a LI Maxcon
and De recgnat, 1949

San Frarcisco Bay, Alameds,
California

Sa1 Francisco Bay, Alameda,
ifornia

(i

San Diego, California

Tomales Bay and Dillon Beach,
California

Puget Sound, Washington

Vancouver, Canada

Puget Sound, Washington

Friday Harbor, Washington
Puget Sound, Washington

Tomales Bay, California

Anaheim Siough (Seal Beach)
Orange County, California

Upper Newport Bay, Californisa
, By

[



Thais lamellosa
{Gmelin)

Cercaria of Renicola
thaidus Stunkard, 1964

i
N

nacificum Hughes, 1952;
= s :

Cercaria of Lecithas ﬁgg
saimonis :amaqu‘, 1934,
Chlpu, 5, 1259{2); syn: Cer-
caria cvstonhorous A Mil-
134, 1925; Cercaria cysto-
phorcus sp. Copsey, 1950

Cercaria of Renicola
thaidus Stunkard, 1964

Cerceria cystothorous B
(Miiller, 1925) Ching,
1¢5¢

Cercaria of Telolecithus
pugetensis Lloyd and Gu-
berlet, 1232, DeMartini
and Pratt, 1963

Cercaria sp. Young, 1936

Vancouver, Canada

Tomales Bay, California

Tomales Bay, California
Friday Harbor, Washington

uget Sound, Washington

L

Tomales Bay, California

Vancouver, Canacda

Puget Sound, Washington
Friday Harbor, Washington
Yanguina Bay, Oregon

iday Harbor, Washington

Humboldt Bay and Tomales Bay,

Californiz

Bering Sea
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Ten cercariae named Cexcaria californica I-X are

described from marine and brackish water snails of the
California ccastu between Duxbury Reel and Fort Rcss.
These are Cercaria csiifornica I from Cerithidea and

Littorina scutulata, C. californica I and TiT fromn

from n\,':U 1th | 11'.1

Littorina scutulata, C. californ

spirava and Thals emarginata, C. californica V from

Cerithidea californica, C. californica VI and VII from

thuorina seutulata, €. californica VIIL from O]ﬂvella

e i s 4 it e e o o ey — v e s e 3 B e

&

et e i 6 B i — s i B e ol b SR B i A S B i i

biplicata, C. califeornlica IX from Thals ema glnat 3, and

C. caiifornica X from Lacuna sp. Some behavioral

1

observations are included; host-parasite and parasite-
host lists of all marine cercariae reported from the

West Coast are also given.
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