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This key is designed to help in the identification of 

the furcocercous cercariae of the Douglas Lake Region of 

Michigan. rhis key is made as simple as possible, because 

of this the key will have faults. Attempts have been made 

to keep away from muc~ of the fine details such as excretory 

system, flame cell patterns, and other characteristics that 

are difficult to determine. 

In the use of this key one shouId study the cercariae 

well. Cercariae behavior in a container should be noted, 

the use of vital stains is very important, measurement. 

should be the averages of many, fixed in hot formalin (lO~). 

Oil emersion should be used as much as possible in the deter­ 

mination of the details. 

Because of the nature Df this key it is impossible to be 

absolutely positive of the identification, so c~rresponding 

to the number by the cercari~ is a short description and also 

a diagram of the cercaria. 

rhe form of this key is such that it would be 4ifficult 

to give credit to other authors, so that at the end ot the key 

is a list of references that were used in the formation of 

this key. 
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KEY ro FAMILIES WIrR FORKrAIL CERCARIA 

1. (a) cercaria with pharynx and/or caudal bodies usually 
10gilurcate.o •• ~.~ ••••••.•• o •• ~ •••••••••••••••••• 2 

(b) Cercaria without pharynx, usually brevilurcate, no 
caudal body, often with pigmented eyespots, dorsal 
crest often present ••••••••.••••••••••••••••••••• J 

2. (a) Cercaria usually with caudal bodies, often with "un­ 
pigmented eyespotslt9 penetration glands immediately 
anterior, or immediately posterior or lateral to 
ventral sucker (none in oral sucker).ooo.SrRIGE:DAE 
(including DIPLOSTOMATIDAE). 

(b) Pharynx present, pigmented eyespots present, dorsal 
crest present, breviturcate~ lophocercous •••••••••• 
•••• o ••••••• o •••••••••• oo ••••.•••• CLINOSTOMATIDAE. 

(c) Large cercariae, longifucate, pharynx present, many 
glands in oral sucker also many glands in forbody 
•••••••••••••••••••••••••• ~.o ••••• CYATHOCCTILIDAE. 

(d) Small cercariae, poor swimmers? several glands in oral 
sucker, about eight pairs of glands grouped about the 
acetabulum ••• o •.••••••••••••••••••• BRACHYLAEMIDAE. 

) 
(e) Furcocystocercous cercariae ••••••••••••• AZYGIIDAE. 

3. (a) Apharyngeal, brevilurcate cercariae with large dorsal 
fin£old, with supporting fin rays, usually with pig­ 
mented eyespots ••••••••••••• o •••••• SANGUINICOLIDAE. 

(b) Emerged cercariae with six pairs of penetration glands, 
often difficult to see~ except under pressure (may 
appear as one pair). Oculate mayor may not have dorsal 
finfold (i£ it does, small without supporting spines.) 
rail attached ventrally to body, body often flexed 
ventrally •• ~ •••• o ••••••• o •••••• o.o •• SPIRORCHIIDAE. 

(c) Cercariae breviturcate, 5 or 10 penetration organs 
often with dorsal-ventral finfold on tail, oculate, 
will readily penetrate human skin ••••• SCHISrOSOMATIDAE. 

KEY TO MEMBERS OF STRIGEIDAE 

10 (a) Cercariae without pharynx, containing caudal bodies, 
tail stem boulbous, cercariae weak swimmers, Planorbula 
armige!! •• o ••••••••••• C. of Apharyngealstrigea pipient1s (1) 

(b) Cercariae with pharynx (may be indistinct)o ••••• o ••••• 2 

2. (a) Cercariae with caudal bodies ••• oo •••• o ••••••••• eo ••••• J 
(b 
(b) Cercariae without caudal bodies •••••.•••.•• o ••••••••• 16 

3. (a) Cercariae with six penetration glandsooooo •.••• ooo •••• 4 



4. (a) 

5. (a) 
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(b) Cercariae with four or eight penetration glands ••••• 5 

No forward pointing spines in circumoral spineless 
area, body spines only on oral cap, extending 1/3 of 
the way back on oral sucker. Five pairs of ~~udal 
bodies; Ph,sa gyrina, Physa parkeri, Physa magnalacustra 
• • • 0 • • • • • • • • : • 7:::::- . . . . . . . . .. . . . 0 • • 0 • • • • • • 0 • .2.. p hr sa e (~ ) 

(b) Monostome; packed with parenchyma cells; gut absent or 
hard to distinguish eye spots with varying shaped pig­ 
ment granules; course retrorse spines. on anteriDr, 
diminish in size and number posteriorly, furoae equal 
to tail stem in living, tail stem cylindrioal, width· 
slightly smaller t han the wj.dth of body; small spines 
pn turcae, and narrow delicate edge (paddle edge) 
around furcae, Physa iyrina •••••••• .2.. multicellulata (4) 

Six small indistinot penetration glands back ot ventral 
sucker, 9-10 transverse rows of spines in region between 
post limits of oral sucker and aoetabular level, first 
4 or 5 rows c~mplete others orily lateral. ren to twelve 
forward pointing spines in two irregular rows dorsal to 
oral sucker; numerous small irregular sized caudal bodies; 
no unpigmented cyespots; Lymn~ emarginata.o •• Q..walloni(3) 

Similiar to C. multioellulata but laoks eyespots; when 
resting body-is-bent~ so tliat it is hook shaped. No 
"paddle" edge as in the above, short rhabdocoel gut with 
distinct pharynx; Helisoma trivolvis ••••••• C. hamata (5) -------- ...... ----- 

(c) 

( d) 

(e) Ventral sucker with three to four rows of spines. 
Penetration glands small and inconspicuous, post 
acetabular; oral sucker broad in living specimens; 
Six to eight large hooked spines immediatell dorsal 
to oral opening. No eye spots, anterior 1/2 of body 
is active and may be curved ventrally Lymnaea emarginata 
•• 0 ••••• It ••••• 81 ••••••••••••••••••••• It ••• It c. higgins! ('01" 

Cercariae with eight penetration glands; unpigmented eye 
spots; 16 pairs of caudal bodies. Row of 30-35 nuclei 
on each side of tail stem. Helisoma trivolvis, tli,e( 
humilis •••••.•••• Q.. of AEatom~~ graoilis, (C. ~!!_ 7) 

(b) Cercariae with four penetration glands •• o •••• o •••• ~ •• 6 

6. (a) Cercariae with unpigmented eiespots or "preacetabular 
bodies" .•..• '. 0 •••• 6 •••••••••••••••••••••••••••• 6 ••••• 1 

(b) Cercariae witbout unpigmented eyespots.o.o ••••••••••• 8 

7. (a) 

j 

No forward pointing spines in circumoral area; heavy 
spination in anterior 1/8 of body; 16 caudal bodies, 
first 6-8 in pairs, last two small and at base of furcae; 
small penetratiort glands posterior to sucker. Caeoa and 
pharynx well defined, swim~ almost constantly; Lymnaea 
angulata, LY~~ humilis •••••••••.•• ; •• oCo lo~gifurea (8) 



(b) Unpigmented eyespots form two large "preacetabular 
bodies", 12 forward pointing spines, dorsal to oral 
opening; 6-7 rows of large hooks in oral cap, small 
scattered spines back to ventral sucker with four irregu­ 
lar rows of spines. Caeca not well developed, form heart 
shaped structure; swims constantly, Lymnaea emarginata 
and rarely Lymnaea stagn~lis •.•••••• 0 ••• Q. dohema (9) 

8. (a) Caudal bodies numerous, usually 25; oral cap with promi­ 
nent spines; 10 forward pointing spines dorsal to oral 
opening, phyrynx distinct, caeca well developed with 
oily appearing supstance, hangs in water upside down with 
tail stem bent "") "; Lymnaea stagnalis, Lymnaea emar- 
gina~~ ••••• 1Q. of Diplo~tomum flexicu~~um-(~ fleiICUada) (10) 

(b) Caudal bodies 10-14 usually 12 ••••••••••••••.•••• 0 •••• 9 

9. (a) Penetration glands posterior to acetabulum ••••.•• o.lO 

(b) Pen~tration glands anterior ·to acetabulum; usually 10 
caudal bodies irregularily araanged, spination limited 
to oral cap., 22.hooks around sucker in one row. Mouth 
subterminal, narrow caeca extend to posterior edge of 
acetabulum; Helisoma trivolvis •••••••••• C. tenuis (11) 

) 

10. (a) Body length averag!! greater than .185 mm •••••• o ••• ll 

(b) Body length avera~!! less than .185mm ••••••••• o.oo.13 

11. (a) fail stem much longer than body, about .050mm 'longer; 
constriction behind acetabulum, oral opening terminal, 

)~-------e--s-o-p~h-agus often diluted, caeca long and conspicuous, 
extending almost to level of excretory bladder, Lymnaea 
E~lustris •••••••••• o •••••••• o •••••••••••••• £. elodes (12) 

(b) Tail stem not much longer or about the same as body 
length .• 0 ••••••••.•••••• e ••••••••••••••••••••••• 0.12 

12. (a) Oral opening terminal, prepharynx short, pharynx small, 
caeca long, distal portions conspicuous, large penetrati~n 
glands; when cercariae hang free in water the tail stem 
is bent sharply to the side, 6 pairs of nucleated caudal 
bodies, constriction behind acetabular region; Lymnaea 
~gin~~ •••••. " • o •••••••••••• 0 ••• 0 •• ~ •••• C. saileri \13) 

) 

(b) Anterior pair ot penetration glands tandem, post, pair 
side by side; broad gland duat$ run anteriorly; 6-8 
bands of irregular rows of small closely set spines 
about anterior portion ot oral sucker, 9-10 transverse 
rows of spines in region between oral sucker and middle 
of ventral sucker. With the first 4-5 rows complete 
and the others lateral; Lymn~ palustris •••• C.scudderi (14) 

13. (a) Body fairly small, less than .150mm •••••••••••••••• 14 

(b) Body larger than .150mm ••••.••••••••••••••••••••• o.15 
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14. (a) Suckers comparatively larger for the body, with the 
ventral sucker being comparativelymrger than the Jral 
sucker; digestive system and penetration glands diffi: 
cult tl see because of density ~f body, usually at rest 
but will swim great lengths when agitated, furcae not 
spread "too far apart" and tail stem bent while resting, 
10 forward pointing spines toward opening dorsal; spines 
in definite rows o~er body and not found ventrally behind 
acetabulum. Lymnaea humilis •••••••••••••• C. modicella(15) --- ---- - ------- 

(b) Penetration glands small, pharynx relatively largej caeca 
n~rrow and inconspicuous terminatitig anteri~r to·genital 
primordia. No forward pointing spines dorsal to oral 
opening; spines soattered laterally from pharynx to 
posterior. Small closely set spines on anterior part 
of body 3-4 irregular rows around aoetabulum; Lymnaea 
~.!E~.r~taq 0 ••••••••••••••••••••• 0 ••••••••• .£. cap=rata-(16) 

15. (a) Very common, tail stem bent, similiar to C. flexicuada 
and C. modioella, similiar morphologically toC:-l"lexi­ 
cuada exceptIthas six pairs of prominent oauaaloodies; 
y!nae!_ .!!!!!rgina.!-.a ••••••• o. 0 •••••• 00. aC. laruei (17) 

) 

(b) Furcae almost equal in length to tail stem, well 
developed ventral sucker and pharynx present; 12 irreg­ 
ularly arranged caudal bodies, patohes of yellow in 
front of ventral sucker. Preacetabular region bent 
slightly ventrally, when resting, a oonstriction is 
present behind acetabulum; Lymnaea emarginata and 
LY~E~ palust.!~! •••••••••• :-::::::-. :::. Q-.-Yogena (18) 

16. (a) Ceroariae without eyespots ••••••••••••••••••••••• 17 

(b) Cercariae with eyespots •••••••.••••••••••••••••• ~.19 

17. (a) Four pentration glands, posterior to ventral sucker; 
oral sucker large and subterminal; caeca extending 
almost to excretory bladder; oral hood with 9-12 rows 
of spines extending to middle of oral sucker; Gyraulus 
par!~! (exp.) .•••••.•••••••••• Q. of 8trige! elegans lI9( 

(b) Penetration glands not as above ••••••••••••••••••••• l8 

.J 

18. (a) Fourbenetrations glands, two anterior and two posterior 
to ?he acetabulum; ventral sucker often oonspicuously 
protruded; well developed caeca (difficult to see); 
9 forward pointing spines dorsal to oval opening; one 
irregular row of short spines around acetabulum; Lymnaea 
E.£!~~ri! •• Q 0 of Diplostomum mi~rodenum (C .miorod!!!.!H 20) 

(b) Four penetration glands anterior and somewhat lateral 
to the ventral sucker; oral opening ventral in a small 
spineless area~ pharynx large; aoetabulum with several 
irregular rows of various sized flattened spines; four 
hairlike structures in terminal spineless area; hair­ 
like structures on the tail and body; swims slowly and 
al~l3'ardly; rests 14i th tail stem partly contracted; 
Valvata sincera •••••••••••••••••••• oooC. sincera (21) 
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19. (a) Ceroariae with forward pointing spines in the circumoral 
1 spineless area, dorsal to the oral opening •••••••••• 20 

(b) Cer08~~e without forward pointing spines in the circumoral 
spineless area, dorsal to the dral (·opening ••••••••• 23 

( 

20. (a) Cercariae with 10-12 forward pointing spines •••••• o.2l 

(b) Cercariae with 16-20 forward pointing spines ••••••• o22 

21. (a) Ten forward pointing spines in the circumoral spineless 
area; 4 penetration glands, 2 anterior and 2 posterior 
to ventral sucker; eyespots unpigmented and very small, 
at each side of body in front of penetration glands; 
one row of spines around acetabulum; Lymnaea palustris 
••••• o •••••••••••• o •••••••••• o ••••• ~o.C. macrodena (22) 

rwelve forward pointing spines in circumoral spineless 
area; large cercaria, long periods of rest, short ~ 
periods of swimming; prominent lateral nuclei on tailJ no 
definite aoetabulum, 6 penetration glands; eyespots unpig-. 
mented and unprominent; digestive system rudimentary; rests 
with anterior 1/2 of body bent ventrally; Helisoma . 
trivolvis ••••• C. of Uvulifer ambloplites(C.bessei~e)(2') 

Iil stem shorter th~OdY; 2 UnPigmente: eyespots; 
~ penetration glands anterior to ventral sucker; body 
length ~98mm, tail stem length .184mm. Ventral sucker 
with bears several irregular rows of thin elongate 
spines. Swims cOristantly, with cercaria distributed 

:equally throughou~ the ua tel'; Physa parkeri, Physa 
glrina •••••• o •••• ~ ••••••••••••••••••• o •• c.aouglasi(24) 

Tail stem longer ~han body length .2l7mm, tail stem 
length .238mm. Four penetration glands anterior to 
ventral sucker; 2 ~npigmented eyespots; swims constantly 
with cercariae co Isentrated more toward the surface; 
L~naea stagnalis, Lymnaea emarginata ••••• o •••••••• o • 

.... • 0 
1 •• .£. of' c"'O'E'Yiurus rlabelliformis (25) 

23. (a) Body about .10lmm lion length, tai,l stem about .165mm in 
length; large retrorse spin~s in several rows around 
oral sucker; mouth slightly .ubterminal; 6ral 8u~ke~ is 
slightly larger than ventral sucker. Mi'dway between 
ventral and oral sucker is 2 unpigmented eyespqts; 
Planorbula amigera ••• o •••• ~Co of AI.ria mustelae (26) 

220 (Q) 

) 

(b) 

(b) 

(b) Body length about'~126mm tail length about .117mm;· 
4 penetration glands anterior and somewhat lateral to 
ventral sucker; two unpigmented eyes pots anterior to 
penetration glands; well developed ventral sucker; caeca 
hard to distinguisho extend posterior to ventral sucker 
a short distance; Helisoma trivolvis and Helisoma 
companulatum ••.•••••••• ~ ••••• o ••••• : •• C. morrC1anae (21) - . -. 

c. chrysenterica (4l~,;, •• o •••• o:mitted from key, see description. 

c. ranae (42)o ••••••••••••••• omitted from key, see description. 
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FAMILY CLINOSTOMIDAE 
There is one genus and possibly two species found in this 

area. They are very similiar, Clinostomum campanulatum 
(Rudolphi, 1819) is found in the mouth 'and DuccaI cavity of 
herons, the cercariae penetrate fishes and produce "yellow 
grubs". Clinostomum attenuatum (Cort 1913) is found in the 
mouth and bucoal cavity or bit~erns, the cercariae pe~etrate 
frogs. rhe ceroariae are found in ~isoma oompanulatum and 
~elisoma antrosa (28). 

FAMILY CYATHOCOTILIDAE 

Ceroariae belonging to this group have been found from 
Campel~ sp. snails, they have not been adaquately described, 
they possibly belong to the genus Linstowiella. More work 
is necessary in this grdup. (29) 

FAMILY BRACHYtAIMIDAE 

1. (a) Small body .110mm; tail stem short .046mm; furoae short 
.OS7mm suckers equal size; poor swimmers, escape in 
limited numbers. Campeloma ~.: •••••••••••••••••••••• o 
••••••••••••••••••• ~~ochIor~d~amorpha ~~!!!! (30) 

(b) Similiar to above except that general size is about 
twice as large, readily enoyst in mantle cavity ot 
Anadonta grandia clams; Campeloma !,E •••••••••••••• 
•••.•••••••••••••••••••••• Pty1inincola Ondatrae (31). 

FAMILY AZYGIIDAE 

Several species Azygiida are found in this area, more 
work is needed on this group. Ceroariae of Proterometra 
diokermani are found sexually mature in Goni;basis livesoens 
from ooqueoc River, they may also be found in Camee10ma !E­ 
from that river. Other members of this family are round in 
~!nieola, ~iobas!~ and possibly Campeloma snails. (32) 

FAMILY SANGUINICOLIDAE 

Several undescribed species of the so oalled Ceroaria 
cristata type have been found from Campeloma snails. As tar 
oan-oe-round, these ceroariae have not been desoribed, more work 
on these oeroariae and their life cyole is needed. (33) 

) .As of August 196) not published. by D. M. Wootton 



FAMILY SPIROCHIIDAE 

1. (a) Large cercaria, tail stem J times the length of body, 
furcae equal length of body; extends and contracts 
self, frequently, no ~orsal body fin (orest); eyespots 
dark and prominent; 61 pair of penetration glands in 
those that emerge naturally, glands exceptionally long 
and constrioted may appear as 2 pair only; Helisoma 
trivolvis •••••••••• 00 •••• C. of Spirorchis iIiphantis ()4) 

(b) Crest present, (may be difficult to see); rest with 
head curled around to tail, or in a "un position; 
Helisoma companulatum, Helisoma trivolvis ••••• o •••• 
:: ••••••• ' •••••••••• ::: .:: Spirorchis parvus (.3.5) 

(c) Same as ~irorchis parvus but no crest present (may be 
the same) ••••••••••••••• 7 •.••..•.•••••.•••• £.wardi(36) 

FAMILY SCHISTOSOMATIDAE 

) 

1. (a) Dorsal-ventral finfold present on tail •••••••• o •••• 2 

(b) Dorsal-ventral finfold not present on tail; oercariae 
with stubby appearance, when swimming; rather small 
(1/2 the size of C. elvae); eyespots and ventral sucker 
set somewhat posteriorly, penetration gland ducts 
constricted between eyespots; often attached by ventral 
sucker td glass and surface tilm ot water, tail very 
contractile; body, tail, furcae spinose; anterior 
organ protrusable with long spines Lymnaea reflexa, 
Lymnaea stagnalis, Lymnaea emarginata •• :~ •••••••••• 
• o •••••• ::::::::7 SgbiatOaOmAtium doutbjtti(37) 

2. (a) Body length over .290mm (average .301) entire body and 
tail uniformly spined; ventral sucker protrudes greatly, 
vigorous swimmer; often attaohed by ventral sucker, 
bending the body anterior to the sucker to the side 
forming a "button hook", Lymnaea stagnalis ••••• C. of Tri­ 
ohobilharzia elvae(Possibly the same as TrichobilharzI":l 
-- ooellata)(JB} 

(b) Body length less than .290mm ••••••••••••••••••••• J 
3. (a) Positive phototactic; tloat with turcae straight baok, 

and body rigid; sluggish swimmers, similiar to c. Elvae 
except tor size and behavior; Llinaea emarginata ••••••• 
o .•••• C. of Triohobilharzia !.!agn coria' C. Stagnioolae)( 39) 

(b) Not phototaotic9 active swimmer.s; sink to bottom and 
attaoh with head organ and ventral sucker, post part ot 
body, tail and turoae stiok upwards, torming almost a 
right angle, all else similiar to C. stagnioolae and 
C. elvas; Physa earkeri •••••• Q ••• 7 .. :::::: ....•... e. 
:- ....... C. ot: TrJ.chooITharmia ph,sellae( c. physellae)( 40) 
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MEASUREMENTS AND BRIEF DESCRIPTIJNS (CERCARIA IN SAME ORDER AS KEY) 

1. C. of Apharyn§ealstrigea pipientis 

Planorbula amigera. Body .134mm by .057mm; broad con­ 
tract1re-tail stem bulging at the middle with large 
fluid cavity, tail .298mm by .130mm furcae broad flat 
and contractile .184mm. Ventral sucker .023mm in dia­ 
meter, behind middle of body, oral sucker .044mm by 
.031mm. Four pairs of penetration glands grouped vari­ 
ously around ventral sucker. Poor swimmer, cuadal bodies 
present without pharynx. 

X 
2. C. physa~ 

?hysa ~keri9 Physa gyrina, Physa magnacustris. Body 
.14Jmm-OY .nJ6mm, tail stem .222mm by .OJ6mm, furcae • 
. 194mm, 5 pairs of cuadal bodies. No forward pointing. 
spines in the circumoral spineless area. Body spines 
limited to oral cap, extanding 1/3 of the way down to 
the oral sucker. Poorly developed pharynx, with short 
prepharynx. Oral sucker is very long occupying 1/3 of 
the total body length .049mm by .021mm. Three pairs of 
penetration glands. 

C. ~alloni J. 
) Lymnaea emarginata canadensis. Body .16lmm by .04Jmm; 

tail item .2J7mm by-:OJJmm; furcae .220; oral sucker 
.039 by .0003mm; ventral sucker diameter .027mm. Pharynx 
small (10~). Enlarged portion of caeca extend to 
level of genital primordia. Six small indistinct pene­ 
tration glands back of ventral sucker. 10-12 forward 
pointing spines in 2 irregular rows dorsal to the oral 
sucker. Numerous small irregular sized caudal bodies. 
No unpigmented eyespots. 

4. C. multicellulata 

Physa gyrina. Monostome, longifurcal. Body packed 
wltnLparenc~yma cells. Eyespots with varyign'shaped 
pigment grandules. Body .165mm by .028mm; tail stem 
.198mm; furcae .l47mm. Anterior organ varies from that 
of a "prolate spheroid" to a pyriform or dumbell sha~e. 
Furcae equal to tail stem in living. Small spines on 
furcae, and a narrow delicate edge around the furcae. 
No trace of intestinal track. J pairs of penetration 
glands. 12 caudal bodies. 12 forward pointing spines 
anterior and dorsal to oral openings. 

5. C. hamata 

Helisoma trivolvis. Lacks eyespots, otherwise like 
C. multicellulata, body .179mm by .028mm; tail stem .248mm; 
furcae:T98iiim:--caudal glands fill tail stem, No "paddle 
edge" around furcae. Short rhabdocoel gut with pharynx. 
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6. c. higgi!!.!!. 

Lymnaea emarginata angulata. Body .206mm. by .40mm, 
tail stem,.Jj9mm-by-:OJ5mm;-rurcal length .JJ?mm. Oral 
bood,broad in living specimens, but elongate when fixed. 
Pharynx small, .o aec a long. 6, small postacetabular 
penetration glands. Ventral sucker with J to 4 rows of 
spines. A group of 6-8 large: .ho o ked spines immediately 
dorsal to oral opening. 6-7 pairs of nucleated caudal 
bodies, no eyespots. 

7. C of Apatomon ~racilis (Q~ burti) 

Helisoma trivolvis, Lymnaea humilis. Body .l22mm by 
~~~-tail stem. l53mm.by :n3?mm; furcae .144mm. 
No forward pointing spines anteriorly. Unpigmented 
o~al eyespots. fail stem contractile with l6'pairs of 
caudal bodies. 'Row of JO-J5'nuclei on each side of 
tail 'stem. 

8. C. 10E-~!£~!2!. 
~mnaea angulata, Llm~a humilis. Body .12Jmm by~OS7mm; 
taiI-Stem-:~15mm by .~~mm; furcae .185mm. Unpigmented 
eyespots each side of front ventral sucker. No forward 
puinting spines in the anterior circumoral spineless 
area. Heavy spinatiun on anterior 1/8 of body. 16 
caudal bodies ~irst 6-9 in pairs, last two small and .t 
the base of the forks. 4 small penetration glands 
posterior ,to ventral sucker caeca and pharynx well 
developed. 

9. C. dohema 

L~ea emarginata, rarely Lymnaea stagnalis. Body 
:I3Oii-by • 641mm; tail stem .179mm by .04lmm; furcae 
.196mm "~reacetabular bOdies~t 2 large bodies on each 
side in front of ventral sucker, resemble large unpig­ 
mented eyespots. Ventral sucker surrounded by 4 irreg­ 
~lar rows of spines. Pharynegeate. Caeca not well 
developed forming heart shaped structures. 6 penetra- 
tion glands in two distinct separate groups of J, , 
posterio~ to ventral sucker, small. 6 pairs of caudal 
badies, 2 at b~se of each furcae. ' 

10. C. fle'xl:cuada (Diplostomu~ £~!~~du.!) 

Lymnaea emarginata angulate; Lymnaea sta~alist Body 
:I1ijMi-by .O;~mm.-riIl stem .~m-Dy-:n20mm; furcae 
.226mm. 10 forward pointing spd ne a in the circumoral 
spineless area. Oral C2P with prominent spines followed 
by 18 rows of spines. ~About 25 caudal bodies. Pharynx 
distinct. Caeca well developed, go to posterior ex­ 
tremity, appear to have oily'substa'nce within them.' 
Rests with tail stem bent. 
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11. C. tenuis 

Helisoma trivolvis. Body .225mm by .021mm; tail stem 
.,215im-Dy-:021mm; furcae .207mm. 22 hooked spines around 
sucker in one row. 5 pairs of irregularly arranged 
caudal bodies. Narrow caeca extending to posterior edge 
of ventral sucker, each contiguous with two disjoined 
parts. No eyespots. 4 small penetration glands anterior 
to acetabulum. 

12. C. elodes 

Lymnaea palustris. Body .238mm by .039mm; tail stem 
.288mm bY-.Oj7mm; furcae a253mm. Oral sucker elongate 
offen pyriform. Oral opening terminal. Caeca long and 
conspicuous, extending almost to excretory bladder. 
4 postacetabtilar perietration glands. Pharynx small. 
Ventral sucker 'with 6-7 irregular rows ot spines. 3 
groups of spines anteriorly (6-7 spines) (14-18 spines) 
(6-1 spines), constriction behind aoetabulum 10-14 
usually 12 caudal bodies. 

13. C. saileri 

Lymnaea emarginata angulata. BJdy .208mm by .042mm; 
!iII .2J5mm y-:~3mm; furacae 0235mm. Oral opening 
terminal, prepharynx short, pharynx small. Caeca long, 
di~tal portion usually conspicuous. 4 large postaoeta­ 
bular penetration glands. Ventral sucker with two or 
th~ee irregular rows ot small hooked spines. 3 groups 
of spines immediately dorsal to oral sucker and gland 
duct openings. When cerc~riae hang free in water tail 
stem is bent sharply to t11e, side. 

Budde!i " 14. C. 

Lymnaea palus tris. Body. 233mm by .OJ5'mm tail stem 
:236mm by .032mm, £urcae .223mm. Oral opening terminal, 
prepharynx short, pharynx small. Caeca very long term­ 
inal po~tion enlarged and conspicuous. Penetration 
glands behind the acetabulum and v.nt~al to the caec~, 
the anterior pair tandem, the posterior pair ,side by 
side. 10-13 nucleated caudal ,bodies. 

15. c. modicella 

1~ea humilis. Body .12Jmm by .051mm; tail stem.185mm 
~JOmm; furacae ~l63mm. 12 caudal bodies, no eyespots. 
Digestive system~ penetration glands si.iliar tp the C. 
flexicuada, but- 4ifficult to see. T.ntestinal caeca 
prominent-and reaching to posterior part of the body. 

1'). C. ~perata 

Lynmaea caperata. Body .143mm by .OJ8mm; tail stem 
:1]1mm-bY-:n)Imm; furcae $151mm. Oral opening terminal, 
prepharynx short, pharynx relativelY large. Caeca narrow 
and inconspicuous, terminating ,anterior to genital 
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primordia. 4 pairs of small postaoetabular penetration 
glands, ventral to oaeca. No ungigmented eyespots. 
lO-14(usually 12) nuoliated oaudal bodies. 1/4 seen 
swimming at one time. ' 

11. c. laruei 

Lymnaea emarginata angulata, Lymnaea humilis modioella. 
Body .169mm by-:Q5Jmm; tail stem .238mm by .042mm; 
furcae .221mm. 6 pairs of caudal bodies. Digestive' 
system, ~enetration glands and exoretory system are 
like C. 'flexioauda. 

18. c. yogene 

Lymnaea emarginata and Lymnaea palustris. Body .11Jmm 
by • 041mm; tail Stem .2J6mm by • Oj6m,m; furoae o22lmm. 
4 penetration glands posterior to ventral sucker. Well 
developed ventral sucker, pharynx and oral sucker. 12 
forward pointing spines in the circumoral spineless area. 
Spend 1/2 of time resting. No eyespots but contain 
yellow gigment anterior to acetabulum, where eyespots 
are found in others. 

) 

19. C. of Stri§ea !!!~~ 
~aulus Earvus. Body .lJ5mm by .OJ8mm; one pair of 
trIPle and two-pairs of single h~irs laterally, triple 
pair at junction of oral sucker and body, one pair of ' 
single hairs behind junction of body and oral sucker, and 
the other at the level of the caeca. Oral sucker ~arge 
and subterminal .OJ8mm by .029mm. Oral hood with 9-12 
rows of spines extending to middle or oral sucker. 

20. C. mi~~!!.! (C.of Qi'plo.!~~~ microd~) 

Lymnaea ~lustris. Body l54mm by .040mm; tail stem 
.2b8mm by ~mmr furcse .2JJmm; ventral sucker often 
considerably protruded. Well developed digestive 
system, often difficult to see. Pharynx present, caeca 
goes as far posterior as the genital Primordia. 9 
forward pointing spines in the circumoral spineless 
area. 4 penetration glands, postacetabular. Jne 
irregular row of short spines around the acetabulum. 

21. C. sincera 

Valvata sincera. Body .105mm by .044mm; tail stem 
o068mm by .022mm; rur-c ae .018mm. 'rail stem and furcae 
very oontractile. Jral opening ventral in small spine­ 
less area. Pharynx large. Intestine saclike. 2 pair 
small penetration glands lateral and anterior to ventral 
sucker. rhe oral opening is oapable of expanding greatly. 

22. c. macrodena 

~naea palustrus. Body .203mm by .OJ1mm; tail stem 
~2~vmm-by .031mm; furcae .211mm. Intestinal caeca and 
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pharynx well developed. Two very small unpigmented 
eyespots at sides of body in front of penetration glands. 
10 forward pointing spines in circumoral spineless area. 
4 penetration glands, coursely granular, 2 in front and 
2 in back of ventral sucker, one row of spines around 
ventral sucker. No caudal bodies. 

2J. C. bessiae 

ijelisoma trivolvis. Body .176mm by .OJ7mm; tail stem 
~35mm'by .04'7mm'; furcae .l78mm. NOCDudal bodies. No 
definite ventral sucker. Pharyngeate, but rest of di­ 
gestive system not well developed. Penetration glands. 
Prominent unpigmented eyespots, rest with the anterior 
part of body bent ventrally. Genital primordia fairly 
large, with large nuclei. 

24. C. dougl!!.! 

Physa parkeri, Phlsa gyrina. Body .198mm by .OJ8mml 
tail stem. .184mm. by .032mm; furcae .207mm. 4 small 
inconspicuous penetration glands anterier to ventral 
sucker. No caudal bodies. 16-20 forward pointing 
spines in circumoral spineless area. Constant swimmers. 
Cercariae found evenly distributed in container. Phar­ 
ynx present. 

) 
25. C. of Cotylurus f1abel1iformis 

Lymnaea st,agnalis and Lymnaea emar~inata ango5ata. 
Body .i17mm' by-:Q39mm; tail stem • 38mm by. omm; 
furcae .239mm. Similiar to C. douglasi. Constant 
swimmers cercariae found toward surlace of water. 

26. C. of Alaria mustelae 

Planorbula amigera (exp.) Body .101mm by .039mm; tail 
stem .155mmoy":'Ojlmm; furcae .146mm. Oral sucker 
.025mm by .021mm. Acetabulum .016mm in diameter. 2 
unpigmented eyespots. 2 pair of penetration glands, 
lateral to ventral sucker mouth slightly subterminal. 
Ventral sucker with 1 row of spines when expanded and 
2 rows when contracted several rows 01 large retrorse 
spines around circumoral spineless area. 

27. c. marcianae 

Helisoma trivolvis and Helisoma ~omsanulatum. Body 
.12omm oy .049mm; tail stem .177mm y .033mm. No 
caudal bodies or rows of nuclei in the tail. Unpigmented 
eye~pots present. 2 pairs of penetration glands, some­ 
what lateral to the central sucker. Pharynx present, 
caeca difficult to see, extending posterior to ventral 
sucker a short distance. No forward pointing spines. 

28. c. of Clinostomum 

Helisoma antrosa and Helisoma companulatum. Body 



) 

.130mm by .03lmm; tail ste .268mm, furcae .088mm. 
Pigmented, pharyngeal, fu ocercous, lophoceroous. 
Anteri~r tip covered spine. Dorsal median fin-fold, 
delicate. Crescentic pigm nted eyespots. From a 
redia. 4 pair of penetrat'on glands, found posterior 
and lateral to pharynx. P imordia of acetabulum present. 

29. g_. of Cya~otidae (Linstowi" lla?) 

camgelOma!2. Body large ~ver .400mm, tail 80sm over 
.10 mm, furcae over .400mm!. Swims in rapid jerks. 
Intestine prominent with tbrtuous caeca, many glands in 
penetrat.ion organ and in fbrebody. Tail attached 
dorsally; tail stem; and flbrcae spined with delicate 
hair like processes. I 

30. C. of Leuchoohloridiamorph~ constantiae 

CamEeloma~. Body .110mm by .041mm; tail stem .046mm 
by .OI4mm;-ruroae.051mm. Oral sucker .0aBmm; acetabulum 
.026mm. Poor swimmers. Mouth subterminal, pharynx 
globular. 3 pair of penetration glands in oral sucker, 
8 pairs grouped about aoetabulum. Sensory hairs are 
present on the lateral margins of the anterior 1/2 of 
the body, and on the dorsal and ventra.l surfaces of the 
tail stem and furcae. 

Jl. C. of Ptylinincola ondatrae 

camEeloma sp. Same as above, except almost twice as large. 
wit _ore sensory hairs. 

32. C. of Azygiids 

Goniobasis, Campaloma. Amnicola. Head encysted in tail, 
QIstoie-weIl~veloped9-orten-with eggs (Proterometra 
dickermani), Very large. Furcae flapper or paddle-like 
tail stem-often with large papillae. 

JJ. C. of Sanguinicolids 

~peloma. Very in size, pigmented eyespotso Large 
dorsa! median fin fold (crest) with supporting rays, 
behavior of cercariae oarries, usually not to active. 

) 

34. Co of Spirorchis elephantis (C. elephantis) 

Helisoma trivolvis. Body .2l9mm by .01lmm, tail stem 
.652mm by .045mm; furoae .220mm by 056mm. Head organ 
.011mm by .0JJmm. 1 pairs of penetration glands those 
in disseoted snails. 6 pairs in emerged oercariae, 
these glands are exoeptionally long and oonstrioted. 
appear as if eaoh were 2, with pressure they show true 
nature. Body distended by large mass of gland cellso 

Body and tail are papillose. Eyespots are prominent. No 
fin fold on dorsal part of b~dy. Apharyngeal. 
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35. Spirorchis parvns (£. parvus) 

Helisoma trivolvis and Helisoma com~anulatum. Body 
.214mm 07 (.O?-.U79mm);~il stem. 51mm by .056mm; 
Head organ .009mm by .003mm, ventral sucker .031mm by 
.023mm. Pigmented eyespots. A dorsal median cuticular 
clevation, forms a crest, no rays. Difficult to see 
when extended, seems higher when retracted, also it 
is serrated. Rest with head curled around to tailor 
in "un shape. rail stem attached ventrally. Head 
organ protrusable. 

36. g,!. ~! 
Similiar to c. Earvis but no dorsal fin. 

37. Schistosomatill.rt\ douthitti. (c. douthitti) 

) 

L,mnaea reIle!a, Lymnaea stagnalis, Lymnaea emarginata. 
A out one 1/2 the-sIZe of C. elvae. 8 or 10 penetration 
glands, Body, tail stem and furcae spines. Anterior 
organ with larger spines. Tail very oontractile, furoae 
often pulled together in the resting cercariae. Eyespots 
and ventral sucker set relative~y far back. Penetration 
ducts constricted between eyespots. Often attaches by 
ventral sucker to glass and surface film. where it 
goes crawling about using ventral sucker and anterior 
organ. 

38. c. elvae (c. of Trichobilharzia elvae) 

Lymnaea stagnalis. Body .307mm by .067mm. Head organ 
~mm by .042mm; diameter of ventral sucker .0)4mm; 
tail stem xi .400mm by .045, furcae .254mm by .023mm. 
27-)2 nuclei in each £urcae. Dorsal ventral fin told 
on tail. 5 pair of penetration glands. 3 pair post­ 
acetabular, 2 pair circumacetabular. 2 groups of 5 
pointed spines on anterior part ot body where gland 
ducts empty. Long exophagus, short caee.. Active 
swimmer, attaches to glass and will often "hookft anteriDr 
body to the side, 10 ks like a "buttonhook". Ventral 
sucker large and often protrused out. 

39. Cercar!! stag~i'c2!!! (c. ot Trichobilharzia stagnicolae) 

Lymnaea emarginata. Body .260mm by .060mm. Head organ 
~~-b~'9mm. Diemeter ot ventral sucker .0)Omm; 
tail stem .395mm by .040mm; furcae .219mm by .025mm. 
27-32 nuclei in each furcae. Similiar to C. elvae 
positive phototactic; floats with bo~y held rigid, furcae 
straight back; sluggish swimmerso 

40. C. physellae 

Physa parkeri. Body .26'mm by .060mm, head organ 
.093mm by .039mm; ventral sucker .029mm; tail stem .374mm 
by .040mm furoae .196mm by .032mm. S1miliar to C. elva •• 



-16- 

Not phototactic active swimmers; sink to bottom attach 
80 that ventral sucker and head organ are flat against 
the surfaoe, the body posterior to the ventral sucker 
and the tail stioks upwards. 

41. c. chrysenterica 

Lymnaea me~asoma. Body .260mm by • 48mm; tail stem 
• 244mm; furcae .248mm. Head gland is lacking. Ventral 
sucker large, located towards posterior and oral cap 
of retrorse spines. Usually 6 caudal bodies. The mouth 
is subterminal; pharynx present. 2 large club shaped 
caeca, bright yellow in color. 4 penetration glands, 
post acetabular. 

42'. C. ranae 

) 

Lymnaea emarginata angula ta and Lymnaea palustd"s. 
Snalr-8trigoid; rurcae shorter tiih tall stem. Body.l6Jmm 
by .04lmm; tail stem .246mm by .OJ8mm; furcae .210mm. 
Oral sucker .OJ4mm by .OJ8mm; ventral sucker .022mm. 
Pharynx diameter .OlJmm. Well developed caeca, con­ 
stricted in series of succulation, go 1/2 distance from 
bottom of ventral sucker to posterior end. Two up­ 
pigmented eyespots. No forward pointing spines dorsal 

. to oral opening. Oral cap spines extend 172 way down 
oral sucker. rhe rest ot body and tail stem with small 
sparsely scatte~ed spines. 1 oircle of large spines 
aro~nd the ventral sucker. 4 penetration glands in 
front of and somewhat lateral to the ventral sucker. 
No caUdal bodies. 



) 



_) 

GE:Cf'-.'t":i.8. pbysue 
-(.from'croi;-t-·";:'~-TIrc)okB-192[J ) 

(2 ) 

) 
(3'1 ) 

(3) 



, ) 
\.__... 

E!.ca:L'ia h~Jl..~.Q: 
(5 ) 

(from Harry No r;lil1er, Jro ... 1923) 

) 
<, 

(32) 

Cercaria mu.l tiC:Gl1ulata ----r4r- . 



( Co :r.t and 
1928)- 

) 
, __ / 

(Eo fli 0 Miller, 

/»: L Oli ver~~1942) · ... ,~from ~ 

(33) 



»<:» ) 

)( 



t· 

{ ~ 
\ 

" 

, " 

(Cort and Bracke'tt-1937) 
(9) 

(35) 



( ') 

~ -(from L. Olivier-1942)· 

Cercaria Dj. r Lo sbomum flexicauda ' _-_.---- -n:O) ._- -_. - 

(36) 

(from TIo M. Miller, Jro­ 
:1.923) 



, ) 

(37) 

Cercaria snileri ~ ------r13')-- 



( ) 

(:t'rom-Cog._~ and Bx'cwks- 
1928) 

(:f:::-om j~,) Ol:Lver-1941) 



'-a ('a~l! ,'ie1"'CrJ.l f~'';6'r- ~- • ..:.:.:.~.-.- \ ]. J . 

) 

.. 



I~e~"("":>]"'-\ ')' ;z·o rr'"""l· .... v .,.,.1 .... ~ •••. c c ~ l' -,\"-;:..1,. c.,? ----rlEn· -.-.-- 

! ) 

~from 
(Co:r.t and Brackett",,1937) 

(110) 



( 

. ar-son .. ·19 59) (fr()m-Pe . 

(41 ) 



Cercaria ~icradena ~---'-~r2'O ---- 

-. 

-"r--~-. 

(from IJO Olivsr-1941) 

(from, .. Cort and I3rackett-1938) , 

(~2) 



Corcaria macradena -·--·~-T2·:tr--~-- 

) 

(from· .... Cor·t, and Bracke'lit-1938) 
,,»from 
(Oo1'ii and Brooks-192(3) 



( 

( f OJ -{"r4er 8~:n(i Corii~·1941) rom-., __ ... ~ . 
( JJ,J~ ) \ . , 



Cercaria f1abe11iformis -_._- (2"5)------· - -- 

(I 
\ 

.. 

(from Cort unci D:.:'oo}cs-1928) 
(J:5 ) 



d Brooks­ ( i'l'0ll1-00 r~ an 1928 ) 

u 



C" of ClinostollluPJ. --{'9·O-)~·-·- 
\ £., . .1 

( 

\ 
\ 
\ 

l 

(from- Anderson .. ~1944·)· 

(7) 



Co of .?t~r:'UJl.:Lnc·ola ondatrrae .... _ ... ~~.._.,.IJ •• _I~_____ ., .. .,.;o;~ ••• __ ....... .u.~._ 
~3j.nL.ljoax' but about tvl:i.CO as largGo 

odo dI"auing c,f Sanguinicolidso (33) 

(N' ) 

, AZYDi.idae 
(.J .. roter'Or:l.et:r>a. dj.ckerr.1nni) '" :--'~~-1':3 20) -~~-~-.-.-- •• -. 

(froL'l,~Anderson-1962 ) 



(. ) 

.. ·(from \Ja.ll~·1941) 

Cercaria ~'rarcli ~--'-T"3b)'---- 

(f:r'om,- n"JV: .. ~.!.il18r,tTr 
1923) 



( ) 

(50 ) 

r·1iller, 1923 

\ 



~J 



1923 Hiller, 



HEFEREHCES 

/ ~ 

Ani~~Nan, m~ J. (19~4)~ S~ld1e@ on Corcar1a Dz!datl Op~ nova, 
ve-" ~'ln:'el'J':J ,grcC)u S C6)I'Ca:rit::. C of' tIn vj.~~-;C-:C~;p-; o··-;r~M'p;~l·a C 5 .. ~r:J7 ... 
30 :~:z.61~Ga,2tSB.. (c, of ~!'1.ov!j..£U~ .0z1:kt'l.,t) - ----.~-. 

41 

Andm'f)Ol'l./ Ma:rIo'iTo Go (1$'62).. P~·c'-\;OI."Ol.!lot:ru dlckei.~m:lt'.I1. 
(Ti~Cl1la'1;.o~ta; lI.zygi:!.clai!~)" ~r!~~:,~~~J.:: ii~!-i~:~c~~~:p(: 
2,32" (Azyg:Hdae'~ C ~ of .rrr~f~c!:2l\10~fJ_ .dJ..s!;:~:!!:~J 
Ho~;nlas Nolly .J 0 (193h).: 'Il1o lift! hla"~ox'Y of tho Tl"G1Illatod(!l A.1mr.l~. 
,m.lf.r~·,eiuoy sp , 00-';'" "i'?:ar,lc~ .. Arucsl"o r'~~.Cg>o8C'n)o sec , 5;;i1116,r153,,---- "r,~'~l-r;-, .tl q. t .,c;l"~"~ .. ~--- - .... ~ ..... .,-.~ -- 
VJ~ at ~~~r~ .!::~£' __ (?}_~~~i . 

l'ap" no", 
57 ~&~79-,- 

C"oftp .J 0 W 0 (19;5)" A d<,flci'lption or C$:'rco.:!"iu ~Thi tC);:rl:.oni;> no ap u 
TraB!." ~!2.-:" 1~?_gE2E·Q.o..£c> 5,~ f259=266:--ra:-Clfnost~~) 

6.. Cart e ) W. 1,'1 ... ('1914)" Ln.rv'''ll t.rcll:\utodes from kiQI'th Ame-1.can fl'vsh 
~·~t~H· 6112).1100 .!Let Pt}.X:SfJ:i. tol .. 1 :63=840 (£0 1?2~) 

l 
oo~tDI ~o ~u (1911)~ HomolDgie~ or ~he excretory 
.f'odwd .. ·tailQ..:( O';J1.·cnr1~-l,) J I> PlFu'll~:V::.ol., ~;49~57. 
s 0 !.2_~:rE~·~p £" !,m.~J~~u ~ 2. :"]E_~PJ.!~) 

ayot~ll1 of' the 
<.Q." ~~t~.!!, 

8. COl't» \,1" \{(' (1918)0 'The< e)!;cr~·ir.n·v eyetrn Clf A,r."(amodil3ton:wl1 l.'na-.?- ~ fi ~ .• _,,_ .... __.,_ • __ 4I;lU.~ 

~?Hn£' .. e (Iii? Rue) the Agamodh:tcz'LJ'?I rJtago of' a fork0J.taHeci (J€:<'= 
ear Ia , .J.. P~r~sitolo Li;1;O-1:<:4 .. fO. 1!.r:t:;·c:l~1.na·::J) _ _,_..._,. / ~ tct ........ ,..._ .... ' 

C,:n·t, W" H .. and BTtJ.ckc)'t.t, Ste:rl:l:ng (19.37) 0 Ider.rt.if·ication o~ 
strige:td (1e~'c{u'iaE> by dif!"ol'(lnCClI1) Ln tl1E:1i.:r beha viol." dur Ing 
f'rne life" do fa.rr:l!3j.~. 25:297-299.. (Q .. ~~?l, £ .. y()g~E~' 
Q. 2~I·l'fill~.l~) 

10., 6p'1)ciea 01' 
:1. .. £~~~lo 

1~., C:od:'11 i~ .. \~., and ]3"'ecklzrtt: tl'te));'ling (19;8) .. A ne\i fl<c.rlg~id 
c(:!I.·earia uhlch produces bloat deaea6e in tadpolos.. :1. .. ~.a 

illo1", (~~ R£~) 

12.. GoX"t~, i'l" W 0 eUJ.d Bt"'F.lckett~ SteHng, (19;3) I} Tuo l'lOW epe)c1,~3 
of' I2trigl.:!:'.d. ce'I'<'orl'iae in §'i~\,ll .. 221:!t )l~luE1r.!..~ (Say) j;'l'om tho DO\l{!- 
1a.~1 :;;'Il:g1QJ1I!. n.ch=.f'{;n.. .':tr.!:!3.:." prner..r;; ~~~!:,~:e. E£~ 57z271.}..28~. 
(C •• i;JffCl·r.)lte~19. tll'ld .. rrtc::rodrmnr .'-:':D .... __ .. _. __ ......... _ - __ .-,, __ 

\~ 

, . 



\ 

1;.. Cort, VI., ~o and Brooks, S. 'r., (19213).. studics c n HolcE>t,Qmc 
cercariae f'r-om DClihf;1as Lake,;- ~,~:1":;hj.gtm.. T;;;'D.i'l" /'Ll,;r~ .. l'~J.ek~o:>con" ., "'~ __ ..... ,_. _,,~.~"""'~·"I'VtuJ¥'''.J;., 

SO~I) i:n':1111-221 .. (CQ lomd1~u1fc;J" Co lfJ,l!'ud,~ 1]" mcc1i0on~,o C,> -~ .n· _, ,.,_..lJI'_._,..,.."....... _ _~.f'rr.). .._ U" • .....,....,._.~" ',.t. _"" 

ch:"y:~,,::rt·~?t(;tlll g ... :l·l~:'{~.cl).!lda, G .. )ll"1.,·c:Lani1~jll C'" b(~'HDlt.1i>.'$ r"" .. f;l~:;'t.nf), ~f. c:'-btU1r"'~- _ _",-_,.,._"_ ... _ .. "",, ("l.....,;::OW,,:~.~ ~'- -""''''' ..... ,''',.,.- .... -- .r-.o ... ,..,._ ....... ,. .... ~ ..... 
~. ~I 

14 .. Cl};!"t~, w" ',/,,; ~cx.~(.,'1l0n9 ;0" 13",; Ol:L1;)Y'~ Loui.e ~;.nd J-)t',!).(;k6,v S,., 09.37)", 
F..c,':tc~~ic\'l.l vtt1dt<:!1;5 on 't.h", om;'c:u·:b.c ~.),J ,S,t.,"~f!.n5.Qoll::? (~·llf'~-g).~:tO.tfl. .:.m;::!uY.(ft~1l. 
(S""lOl'by) i1'l th~) Dot.1:;l",.tn Lnl::c r"g:i.cn~ .it{ch:ig;;:·i·;;'"'··~£:~-Rfi£.!:~J.l£)~:"··-- 
2;: 504=5;'~ e 

'15 ... C~6~, ','Jo ~!Q; ~:r.t·\l11mn, Do 13,.; 01:i..v:;'~n·~ [,01.3;";.3 und Drc.el!:tYi:;t» S" 
(1')1'0) Hr<nent stud 103 O~ ech5.etl)l()()Itle ,.'le'l'rrr.t i tiv 13. the :I<.l '!:.ho 
UnJ.'t.cd Bt,,;\'c,e3 " f~~vl~3tud<s MnrUclr:(:l. 'l\-,:;r;:d.'cal Y rR:{,El(dt-olgin 0 

-''''_.I~~_~_~re.rnr'' -....a~ __ '\Q. ~..e... •• ~:II':r. "'~ .n." .,,')::":>..,.~ 'U'f"""""""" t.l7l".\ .. 

I):l ~~;n>65 (9." el.v£~:, Q" 12b:~~~L!:!,~j) £, •. ~:\;(!.,€,;Ei.£?}~;'~~ 

'i6.. C'i~'1:.~'.1, ~f" and 'f-lbot'n S. ):;, .. (r.;1:,;6).. l:~t'.td}.t1~ on G(!hi1.lt'.c,::.~o d·:;:l'U1r.· 
).'~J ·':l.3~ Ob03T'\/'flt.5.ol.'l!:I on tl.1G bohtiVlor' (,1' tht} {k;~',·VL'\./u:~ ~)rcduc~i.l.Ji'; 
~)Cb~hi3toS(n,,:l c',n"curio,('!a P.]J-;or .. J" )1J'~':l~n0~ 2;;):)~3"_"9{;. (S" <bu'e,t-,1:;;'ti 
Tn It:lv~\e~ T. 13t,:\o:nice,le,'l), '1,') nhvovlla0) ". . __ ·_w __ • _ 
........ _-....,... .. .._·tar.,,· .. _ ... ~ _ _"._~ ....... ,.6;.; ... 1-"' '1_ 

17 .. (jort~ ':] .. \·r., OJ.ivl.(n'~Lo,tiElr .an-I ~rCV.1n"ln, D. Do (19[11) L&:r~iJ.l ~.nf'vCL> 
ticm Ln jU"'~n"leB and 8.dults of Fh'lP39, \)En·kl.~d_:t C1:U.~1'1(;rr" _,J ~ ,~.-.'f'~_·-?.o_ti~~j_~o 27 d 25-1/11 .. _1-_,. "'-~--......... . - - ._._ .. 

Di ck',,:-;"vlG.np E .. E .. (19Jl9).. S'('ud10;;J on th~ t.:~·l,\ut'"dt'; tl1~xtly' 
II, p!lrthenltae: and c.ercar'i.!R0 of Prmt(21;rr):r?J·:~!:'tl ;r;a r.n' o t:l't ';(l.t{l ~ 
,£:!i~£~'" 1~i£!.~1?" ~. 6L}~ 1;3-:1.l.:L::-a·Zyg1?~cl;or--~'~=-'-'-·-· 

A:~ygj,idae 
'I'lr'ane " ---~."..,.,..,. 

1)1, dr.\~n;·~ Il;l E I> Ell 
LZY'g:Lidc;u:~ III, TL", 
sagittntia no 3po 
(AzygIfd;~') 

(l9ll<)).. S'~,u(~iel.ll on '(,h0 t:"8n:~ \~C;,a,:,; :::'l'u.1.d.ly 
mQrphology fj,n\l "(,b{:, U:('Cl cy<cl~ :i:I:? ~f.l:;'?:~.!t!~~!!:~;!;! 
Tl"Cl.i!.fiI .. AlDl;!X' co r!:lcl·()1~~~ra_. rll;:,c.. 65 ~ '7~ji'LI. ..,-..,.--- ~ --~; ... - ..... .:.... ..... ~- 

21. Kl'UU» 'tl" H~ (J.9:.A)" Scme oh;:;~:r,\j~!.t:lo11ls (",,~1 th(.} C6TCtlria ~md :.·~j:l.a 
ox' v. tZip<iJC~.";)S of Ci .. ln0L1t.cmum apre:-:-c·mUy C. wrli;'rdnl1tUI:ii (Huclolp-:;1., 
19M)) ('rY.'(';nl!i.tode;~ 01 irw~iom:}'de,c;l) .. P:;>~c" ~'~uG:~:-I~:~ ::~:~:b..':. l:l ;J~_. 
3:5 .. , (Co cf CHnoatcE.:lUm) .. a_ 

• .... '"'T .... f~.~ .. 

2;~ VillerD F. M" 9 (1923)" l'k)to~ IOU ser.a fUTCI'C'!IY'CC>US lRT'jh\l:\ t~·0m3.­ 
i;oacs. J' 0 PlC!l.a"\'\'.sit,oL 1 0 ~ ~5~~46. (c .. n'u3:tJ.1~~'llu lntl"'" C .. h.q.ma'11:.a e 
Q .. @hrat:; Q: v~-:-C ... ~~~~ g,,_ !-2E12i:-:Cr~E.~Yj~~i:'£.~;h~i)'""'· 

24. 2..;nlor~ Ho ~: .. (1926) .. 
;:·13 corcari;D,e .. 

CCJmr m"0:tt.\11D :S'\:.Udj,('.H.l OYi f'urcoce.r :OUl3 

:t:!,.U;QS~j.f!:!. 1}j, . .<>..1 t> L!=>.Jlc!~~.h[]... 1 0 ~ 259-:ffO. 



25" lVd~t)l1G:t1s D .. u .. and Beav er , f-'o.u1 6. (1945).. st:ldie::: 0).1 iriG:;hli1!'I~')<r' 
come d0l!'illa.ti tis IX~ the l:HlQ cycl(lf) of.' th);'cw oerHtl He, Pr'OQuo:t.:v.g 

~lchhtoC'loD:1oF.l f'r cm birda and n discuadon ·of' tho ClL1bf.ainily 1311hn.rz:i.\37.~~ 
Hn8t1l (T:C'f;)lTJ8.toc.e.; Se;hiet.oI3011's:t.ido.:::) .. Allier." "TQ H;rgiene .• 42;1;~[\- 
11),~. (C,,, l$:tttgrd.cole'.0)~ 0., '-\)h:8\~A C" dW8011 f:(~) 

., ,_ f,f .ta.~~ ... ~>(F""'_",".n.- ~.JUt\t'\Uoo~· .. "v .< ,",II~_,""_..-....u""",,, 
WI 

OHVelii.'~ lLouio (19.110),,, l,H'$3 h10'(,0;(';1eo 
of tho Dou,';!.)e.G Lak(J r~-lfd0i1, r:lc!·d.$::l.9.n" 
(G. or Arh~.;vnf?ofr'l1:1f:;.:dfC;'a n:i'l)lm:l't-,is~ C • ~ _ _'_"_T')OA_r~~,..,. ·,"""_""" ~';_"-",J;:.,,,,,,,r __ '_ .o:w> 

on two st~lgied trcrnntQf08~ 
<7" h:~··(idtol.. ~~6~J~LI7~1.( (' .. ~~ ~_ ... ;:t·'''~I'''I''·~'~'_ 
1" " ...... ('d'·"·'·l"· ) .!:~:. .. :..~ 

27G Olivicr~ Louie (1941)0 Threo new apeoica of stri~eid cercariae 
:f".fO:1'1 +he Doughs Lake :reQ'ion~ nchl?~an,. ~f.'r~!.!!D .~tLS!:" .~:l.(~~'{Ir.l..:!:,£F..~ 
8~Jc.q 6c:h"·52~ (C. fli:nceT9~ C. 'itmll,:wni, C .. fH~ucldei"5.) _,-- --... - (-_..- ... -,~ .-. -.---~... - -- .. ~ 
Cl:l.f:fllt', li)\J=~6 
t::J'(OI U.1~0 cye Le 
o r. ,. c~3: 7')-.f) 1 • -- . 

32. Pric(1), He I l en F .. (131).. Lir~ hhrtory of' 1!;!::1 Scb'l.f.ltok"lCmatium . 
.£.olltd~~ (Cort).. /)'J"{'gl'. ~!.f) ~~:t.~\lJ!3" 1;: 6r,5-727:-([~d£i§E'~!:1) 

33£ Sillman, E .. I .. (1955) .. The life history of' ~lm,'},.Q'~~. ~ .. 

,i .. .f6.!:~Ej,01.. 39:15. (i\zYf.:Hdae) 

)40 TnUoi, f3,. B .. 09;6) ~ T01~Fholo,~r and 1:lflill history s'cudies Of} tbrec 
dJ)l~m:1 tlt~.1J pr(Jduc1I1fl; f£(~h1l'JtoEOl!:e ~erct'lr:1.~e.. Tl":.E(') 1~.r.2:r:!.!L~ ll.lli.£!J! 
2~~;?72.~2[!.h.. (C .. t31"!0.e. (;Q st:':H?l'lic:olr.tG. C. l)hvael1E\6~ " ..... fU_~V,,_ ....... ,,~ .. _ .. _ .... _-* ~~rl.- ._) 

;r-o iJt:.lV H~dtmr;(t# J. P. (19,0) .. StUd1.6fl on thiS t.l"etlJa·t,od~ fllrUy Stri.·· 
gtilidl'l.13 (I-lolQotorr,S.dt.1() xxrr, Ootyltn'~uii x'labaU ifm:-rrj.o (l .. "cr.1.,st) and CONlII''''n'~~~C::'' ~."__u,., .... .., __ ,.,,.___..-~".~ 

:l.tf.l life h:l.stcry.. 1'.!.E.~~~ lI£!1J:£~~!2 h2~d"~.J_ru:1~!':!. £.Ef! 1!:l~ .. 
. ·l5:44~/-llt\2. (C. fla.b0:t1if'C;'l~'l1iil;J) . .... ~.--~~. 
Van Ha;i,tsrrn? J. Po (1930) 
studies on "'"h,;Jj tl"~.!'.:atod0 ·huni!.Ji e.;td.glSlJ~H1 \HO.tOfOtol'l'li.d3.e) ........ ~ 
Ef.'e cyole nnd descd.rt1on t~ of the cE'rcariae of' .2f~1~~ , 
miohir:animrle (La RUG). J./l" f'aTasitoL. 16:2211-230. 
T~r!iM"{.ae) , 
\~ ~~-~-~ 

(55) 
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VO,\l Tr.:~,ltrm:D.I' ,1 .. f" OS;;l)" (;;-;~ud:i"es OD -t.il!!! t:!'cm::d,oei0 fo,rd.l:y' S~~:d.­ 
g0:U:~rt'" (Rolocjtomida'~)' xx lIn: ~. Dtn}.('H.~'(,ct" ,u'U f>10:":i.~·,m;,d"\'1.it (COl:"~~ 
('.W1 fJno!-:[.) and :l te Hf'~-hiGtor.~1 f'~kI:p'5i'i:~~E~:'~Eii~f~2"1·c·;;i'.7 .§::.o, t: .. ~~~ 
nw': 1<0 t \.C:l'S, 11';:f}~!):r,J)16" ~' • ._., .. _._ .... ,~ ~ it ,,;,. 

1;0. 

41. 
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