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ABSTBACT

sf.ne specles of helnlnthE ¡rer"e founil ln speclnene of Ra4a

Btpleas (5 "t treuatodes, J of nematodes, and I of cestoaes), ancl nine

Ln specinens of B$o heralophtTs (5 of trematodes, J of nenatodee, and'

I orf acanthoeephalans) fron De1ta. Four helnlnth speciea were speciflc

for a parbfcular hoEt, Seven helnlnth specles oceurred 1n both hogtst

Evfdence suggesteil that the separatlon of Rhabitlas bufonle anci R- ranae

ig riloubtful. Nlne new host recordg anril one new Canacllan reconl were

establtsbecl. AnuranE llvlng nalnly ln a semt-aqr.utlc eâvfi€Ètsût:

srere parasftizect by hlgher nr¡mberg antl mor"e klncls of hetminths than

anurans ltvlng nalnly ln a tefreetrlal envlronuent. Lar€er anurang

hacl more kinits of helnlnths than snaller anurans. üo eighlficant

clfffernence wa6 fountl ln the Latanslty of helnlnthtc lnfectlons between

uales aaËl fenales of a ¡nr:blcular hoet specles. A etatlgtlcal eon-

parLson of the ex¡lectedt anel obsersed cases of Juvenlle and ailult

hetnlntbs ln lunge suggesterl an antagonlsm between trematotles andl

nenatodes, Clranges !n the extenslty ancl Lntenslty of lnfectlons

nere relatecl to the habits of the ileffnltlve hoste ancl tl¡e llfe-

eycles of tbe helnlnths.
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INfEODUCTION

StutlleE of anuran helnlnths are acarce fn rrccent parasltological

llter:ature. Older Auerfcan neporbe sunre¡rerll the klntl and clistrfbutlon

of helnfnths in ar.ulgns in varlouE regl.sns, but few lnveEtlgatedl the

ecologf.eal factors cleternlnf.ng belnfnthic lnfeetl.ons. The ecarcity of

elther su¡rreys or ecologlcal stualles on these ¡nrasltes ln publfehedt

Canadfan ltter."ature ls a curlous gap ln the otherrlse lntense and

wtdle-¡anging ecope of Canaelfan panasitology. Íhie Etudly surrreye the

belnlnths of Baaa plptene antt Bufq hemlophrTE tn the Delta MarEh of

MnnLtoba, andt attenptÊ to relate thefr fnfectlon to ecologlcal

factore.

A surrey 1a the Bwiller sf 1968 revealeê a total of LO helmlnth

epecies f.u both hoets. Plote of the helnintb numberg per host against

tfne revealed that a hlgh helnLnthlc lnfectlon occurred in sprfng and

earty su¡nner wlth a grattuål elecllne towarde autunn fa both hoets. To

erplaln theee data, a broad obJectlve wag ehosen; nanely an exauLnation

of the factors lnfluenclng the facldenee of helmlnthlc ÍnfectLon fn

Bana pfpiens auil Br¡fo hemlopbqys. To facttttate thlsr elght Eueetlone

w111 be era,nfnetl. These are as follows:

l. Do the leo¡nrû frog ancl the Canadlan toadl have the sane or

dtlffer',eat he lnlnth far¡na?

2. Ar^e certaLn hetmlnths Epecific to one hoet anil not to the other?

J. Does the helmlntb fauna sf a frog or toad de¡nnel on lts envlron-

nental preference?
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h. Ie parrasftlgm relatetl to the glze or gex of the host?

5. Ðo ebanges occur ln the lntensity or extengity of helninthlc tn-

fections wlth the progreeslon of seasons?

6. Ar.e seagoaal changes fn ¡nraettf.sn correlateil wlth the habits of

the hoet aad,for llfe eyclee of the helnfnths?

?. To what extent tloee nultlpte specles pra¡aEltten occur?

8. Iilhen two klntle of helnlnthe occupy the same organ f.n a hoet ls theæ

evf.dence of antagonÍsn, e¡nreryfsn, or no fnteractlon?



LITERAÍ'T'IG FEVIEW

ÐISTRIBtrIIOIÍ 0F Bana plplens Al{D Bufo henlophrye

Ebe s¡ætematfcs of Rana pLx¡lens or leoparrl frog le ln a state

sf fh¡x. The specles lncluales rrarlous subs¡ncfee or races la lte

ellstrlbutfon over l{orth Aærlca (wrfgnt ancl Hrlght, l9\9i Stebblns,

195h). The followlng dlEtrlbutlon fs glven for the !. ptBieBe

cou¡r1ex, anel no atteupt ¡rtII be nade to tleaL separatety wfth the

controverglal subspectes antl rtaceÊ.

lhe leo¡nrd frog lE the nost widlely dlstributecl anphfbian ln

I{orbh Anerica. Its nange extends fron Great Slave Lake ln tt¡e

Ðlstrict of !{aekenzle, Canaela, south to Panana; eael fron the Atlantic

Goast to the sestern e(tge of the G¡reat Eaeln (Wrfgut ancl t'lrlght,

t*9¡ stebbfas, 1951+).

B¡rfo henlophryE or Caaadllan toacl le generelly neetrfctedl to

the Oançdllan pralrles ln tts dltetributlon. Its range extentlE frou

the DtetrLct of Èfackenzfe to eastem 9outh Ðakota; and fron south-

esetern Brd,tlsh Colunbla to eagter:n l¡lanftoba (StetUlne , L%6).

ECOLæICAL ELAÎIONS OF Rana plplene AFID OF Bt¡fo hentophrvg

Irable I gtves the eeologlcal ælatfone of the leopard frog

aadl Canadlan toatl, Tlle maJor ecologfcal cllstlnctlon between the

two speeles etens fron the greater aguatlc afflnlty of 3. plX¡lene



TASLE T.

Ecological relations of R. pipiens and. B. hemiophrys

Descriptions Rana pipiens Bufo hemiophrys

habitat during

active phabe

frequents springs, creeks,
rivers, pond.s, pools,
canals, marshes, and.
resevoirs where there is
permanent water and.
aquatic or emergent
aquatic vegetat ion(Wrigfrt
antL Wright ri)l+9; Stebbins,
195h).

found. close to water;
frequents lakes, pond.s,
streamsr marshes and
road-side d.itches. Chiefly
cliurnal during the
breed.ing season, retiring
to sandy banks to bury
itseJ-f at night ( Stebbins,
t966).

feed-ing habitat in water basins or near
their. margins but may
forage far from water in
d.amp meadows (NobJ.e r1)3J-;
Moore and Strickland-rlp!4;
Stebbins, t966) .

generally terrestrial; in
or near, pond. margins
(Moore and Strickland,
1954;Breckenridge and
Tester, L96l) ,

breed.ing in Canad.a and. Northern
U. S. A. ,breed.s fron April
I to May f5(Wright ana
Wright, L9\9) .

breed.s fron May onward..
(wright and. tr{right ,r9l+9)

habitat cluring
d.ormant phase

(hibernation)

aquatic; spend. the winter
in pools or marshes
(wright and !ùright ,L9l+9).

terrestrial; spend. the
winter buried f) fo ILJ
feet from pond- margins
(Breckenrid.ge and. Tester
1961).
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andl the greater terrestrlal afftafty of B. heulophrÍs. fhis dlle-

tl.nctlon fe most aplnrent c}¡rfng thelr perlodl of hlbernatlon.

Moone and Strlcklandl (fg¡t¡) ln Atberta cornBaredl the fooel lngestecl

by E. BiBlens anil B_. henlophrys. They for¡ndl tbat toacle fed nalnly on

grounrt-dwelllng Lneects sucb as grouncl beetles, camlon beetlee, and

aats. Frogs, take a greater proportLon of flytng lneects, antl feedl on

grsuncL-<tweIllng Lasects wlth the exceptlon of Euch cotrmon tyf¡es as

ante. Furtbe:more, fr€g6 becauge of thelr Eore aEuåtfc habltsr feed

on aquetic lasectg nore than clo toads.

SI'BÌTETS A$D LITIE EISTOFI ST'ÜÐIES OTP A¡IUTìA¡{ HETT{INEHS

lflor.Ld tfterature of anunan helnfaths ls extensfve. Most of

the ¡eceat csntrlbutLoas, ehfefly norphologleal, are fron the Orl'enta1

blogeogæ.phlc æglon and we¡e not consl.tleæcl ln eletall ln thls review.

A revlew of Fear.etic lfte¡atuæ Br!.or to f936 revealedl that

Bæncttrs sunmarry fn 1936 waa ¡eagonably ecculÊte. I nas able to nake

22 aitcttttons to hfs ltst (tabte III) for the perlott fron 1936 to 1969,

Soue omLsElons ln Brantttts eu'mer5r (fg¡6) wele early Cenatllan

ræeords. Thle |s not surXrrfsfng for 1t sas with conslcle¡Pble cllligence

th¿t I naE able to flndt 26 Canacttan bsst/parasÍte æcords (taUfe ff).

Hlne ¡npet€ wer€ ruy sources; nanely, Stafford (f900, I9@a, b, c, d,

and f9o5)i Sinon (tg¿Z)i X'aBthaE and Porter (fgh8); andl Andlerson

(t96o, t96h).

À{oEt l1te¡ature oa helnlnths of anur€nÊ fs ilevotecl to dles-

crl.ptlone sf new species, hoEt reconcls, or noritrologieal studlee.



. 
b¡

en
at

od
es

P
ol

-y
st

cm
a 

in
te

ge
rÌ

im
um

 
(F

ro
el

ic
h,

 1
?9

1)
 R

ud
., 

1B
O

B

M
an

cd
is

tc
m

un
 o

cc
ul

tu
n 

S
ta

ffo
ra

t, 
19

05

Lo
xc

ge
ne

s 
ar

ca
nu

n 
(N

ic
ke

rs
on

, 
19

O
O

) 
S

ta
ffo

rd
, 

l-9
05

cl
yp

th
el

ld
ns

 g
lg

lg
 (

 S
ta

ffo
rd

, 
J.

!O
O

) 
S

ta
ffo

rt
l, 

19
O

)

G
ly

pt
he

ln
in

s 
su

bt
rc

pi
ca

 H
ar

w
oc

d.
, 

1p
J2

C
eD

ha
lo

qc
ni

nu
s 

am
er

ic
an

us
 S

ta
ffo

rd
. 

19
02

H
ae

na
tc

lc
ec

hu
s 

lo
ng

ip
le

xu
s 

S
ta

ffo
rd

, 
I!0

2

E
. 

br
ev

ip
le

xu
s 

S
ta

ffo
rd

rl9
O

2

g,
 

va
ric

pl
ex

us
 S

ta
ffo

rd
,Ig

o2

g.
 

sj
ril

ip
le

xu
s 

S
ts

.ff
or

dr
l9

o2

E
. 

ro
ed

io
pl

ex
us

 
S

ta
ffo

rt
1,

19
02

G
or

go
de

rin
a 

am
pl

-ic
av

a 
Lo

cs
s,

 1
89

9

g.
 

9!
!g

gg
!g

( 
st

af
fo

rd
,1

90
2)

 
S

ts
^f

fo
rd

,1
90

5

g.
 

si
np

le
x 

(t
oo

ss
rt

8g
g)

 L
oo

ss
rll

O
2

9.
 

gp
gg

 (
st

af
fo

rd
.,i

go
z)

 s
ta

ffo
rd

,l-
9o

'

q.
 

tr
an

sl
uc

id
.a

(S
ta

ffo
rd

.r
Ì9

02
) 

S
ta

ffo
rt

tr
lg

o'

H
eL

¡n
in

th
s

T
A

3.
T

,E
 
II.

H
el

-n
in

th
s 

fr
om

 C
an

ac
lia

n 
am

rr
an

s

S
uf

o 
am

er
ic

an
us

R
e¡

a 
vi

re
sc

en
s

R
en

a 
ca

te
 s

¡e
ia

na
, 

1ì
'. 

cl
-e

m
itg

n.
s

R
, 
ca

te
sb

ei
an

a,
B

._
iry

H
yI

a 
pi

ck
er

in
gí

i

R
. 
cl

-a
m

ita
ns

R
. 
vi

re
sc

en
s 

rl,
 c

la
ni

ta
ns

R
. 
ca

le
sb

ei
an

a

R
. 
ca

te
sb

ei
an

a,
R

. 
g'

.g
n4

!n
gr

l. 
pl

pi
en

s
R

. 
vi

re
sc

en
s 

rB
uf

o 
rm

er
ic

an
us

R
*a

 s
pp

.,p
.g

gg
!:a

nu
s

n,
 v

ire
sc

en
s,

R
. 

gi
gp

lg
,R

. 
cl

sn
ita

ns
B

. 
Ie

nt
ig

in
os

us
 

rB
. 

¿
m

er
ic

an
us

B
. 
Ie

nt
ig

in
o 

su
s,

 R
. 
gg

lg
lE

lg
!. 

pi
pi

en
s,

 R
. 
vi

re
sc

en
s

R
. 

c 
at

 e
 s

be
i 

an
a,

 B
. 
gt

-"
*i

!g
4å

R
. 
cl

am
ita

ns
,R

. 
pl

pi
en

sr
R

. 
ca

,te
sb

ei
a,

na

B
. 
aj

ne
rlc

an
us

to
ad

.s
 a

nd
 f

ro
gs

to
ad

s 
an

d 
fr

og
s

Q
ue

be
c

C
an

ad
.a

 *

N
ov

a 
S

cb
tia

rO
nt

.

C
an

ac
la

Q
,u

eb
ec

Q
ue

be
c

C
an

ad
a

Q
ue

be
c

C
an

ad
a

C
an

ad
a

Q
pe

be
c

C
an

at
la

Q
ue

be
c

Q
ue

be
c

C
an

ad
a

C
a¡

ac
la

¡a
nt

hå
m

 a
nc

l 
P

or
te

r(
I!4

8)

st
af

fc
rd

.(
19

05
 

)

S
ta

ffc
rd

(I
9o

') 
; 

st
no

n(
19

22
)

S
ta

ffc
rä

( 
19

05
 )

F
an

th
em

 a
na

 f
or

te
r(

f!4
8)

S
ta

ffo
ra

(1
90

2)
 ;

 F
aû

th
sm

 a
na

l P
cr

te
r

( 
rg

lr8
)

st
af

fo
rd

 (
19

02
i

S
ta

ffc
rd

(lg
o2

) 
; 

F
an

th
an

 a
¡t

l P
cr

te
r

( 
r9

4B
)

st
af

fo
rd

 (
19

02
)

st
af

fo
rd

( 
t9

o2
)

S
ta

ffc
rd

.(
19

02
)i 

F
an

th
an

 a
n<

l 
P

cr
te

r
( 
r9

\8
)

st
af

fo
rd

 (
 1

90
5 

)

S
ta

ffo
rd

(lg
o5

) 
; 

F
an

th
an

 a
nd

 P
c¡

te
r

( 
19

h8
)

S
ta

ffo
ra

i(l
go

5)
; 

F
en

th
an

 s
nt

l 
P

cr
te

r
(r

9l
+

8)

st
af

fc
rt

t(
 1

90
5 

)

st
,a

ffo
rd

( 
19

05
)

x 
S

ta
ffo

rt
l 

gl
ve

s 
no

 s
pe

ci
fic

 C
an

at
lla

n 
]-

oc
al

,
hc

r,
rc

ve
r 

ea
st

er
n 

C
an

ad
a(

O
nt

ar
io

 
&

 Q
ue

be
c)

ar
e 

lik
el

-y
 lo

ca
1s

.
o\



H
al

ip
eg

us
 o

cc
id

ua
lis

- 
S

ta
ffo

ra
l, 

19
05

D
ip

lo
tli

sc
us

 t
em

pe
ra

tu
s 

S
ta

ffo
rd

r)
.!0

)

B
¡a

cÌ
rJ

¡c
oe

liu
m

 s
al

an
an

d-
ra

e 
( 
F

ro
e 

lic
h,

 L
78

9)
 S

ta
ffo

rd
, 

19
05

ce
st

od
es

D
ip

hy
l-I

cb
ct

h¡
iu

n 
ra

na
ru

m
 M

eg
ei

tt,
 1

92
5

O
ph

io
ta

en
ia

 s
ap

he
na

 o
sl

er
rp

JI

ne
na

tc
de

s

R
ha

bc
lia

s 
bu

fc
ni

 s
 ( 

S
ct

rr
an

r,
 f

T
B

B
)

E
. 

ra
na

e 
W

al
to

nr
l9

z9

A
pl

ec
ta

na
 a

ne
ric

an
a 

(+
)

C
cs

no
ce

rc
oi

de
s 

du
ka

e 
H

o1
lr1

92
8

O
¡(

ys
om

at
iu

m
 ln

gl
is

i 
A

nt
le

rs
on

, 
I!6

1+

tþ
Ln

in
th

s

T
A

B
LE

 I
I. 

co
nt

in
ue

il

R
. 
cl

m
ita

ns
, 

R
. 
ca

te
 s

l¡e
ia

na

R
, 
vi

re
sc

en
s 

rR
. 
ca

te
sl

)e
ia

na

R
. 
ca

te
sb

ei
an

a

'
8.

 c
at

e 
sb

ei
e¡

a,
9.

 g
gg

:j€
 ""

""
R

, 
cl

m
ita

ns

R
. 
ca

te
 s

be
ia

na
, 

R
. 
Li

E
te

n 
e

B
. 

P
ip

ie
ns

.8
. 

am
er

ic
an

us

B
. 
pi

pÍ
en

s,
 R

. 
ca

te
 s

be
r:

an
a,

B
. 

@
!q

R
. 
se

pt
en

tr
io

na
li 

s 
r!

. 
am

er
ic

an
us

R
. 
ca

te
sb

ei
an

aÌtc
st

+
 a

ut
ho

rlt
y 

co
ul

tl 
no

t 
be

 f
ou

ni
l 
in

 t
he

 a
va

ila
bl

e 
Li

te
ra

tu
re

C
an

ad
a

C
an

at
la

,

Q
ue

be
c

Q
ue

be
c

Q
ue

be
c

Q
ue

be
c

M
an

ito
ba

Q
ue

be
c

O
nt

ar
io

O
nt

ar
io

S
ta

ffo
rd

 (
 L

9O
5)

S
ta

ffo
rd

(1
90

5)

S
ta

ffo
rt

l(l
-9

05
) 

; 
F

an
th

ãn
 a

nc
l 
P

or
te

r
(1

"9
1+

8)

F
an

th
a¡

 a
nd

. 
P

cr
te

r(
I!4

8)

F
an

th
am

 a
nt

t 
P

cr
te

r(
l!4

8)

F
an

th
âm

 a
nt

t 
P

or
te

r(
I!4

8)

l{a
lto

n(
19

29
)

F
an

th
an

 a
nr

l 
P

or
te

r(
I!\

8)

m
ae

rs
on

(r
!6

0)

¡n
¿

er
so

n(
19

64
)

-¡



I

TABLE III.

Additlons to Bra:rtlt's 1936 list of helrninths infecting N.American anurans north of Mexico

Iþl:nlnther Ilost IÆcation Artho]| Country

treBatoales

Hal-j.pegus asplna

Megalodiscus nicrophagus

Gorgod.erina auro¡a

l{aematoloechus buttensls

clvpthehins shastai-

Brachycoelium l-ynchi

Haplometrana utahensís

Gorgod.erina tanneri

Halipegus eccentricus

La¡geronia provitellaria

Phyllodistomum bufonls

Glyptheirins pennsylvari j-ensis

Bunod.erells, netteri

^^ -+ ^ã à-

Crepidobothrium olor

Cyl-j.ndrotaenia quadri jugosa

Ophiotaenia gracll-i-s

ne¡oatodes

Rhabtlias j oaquinensís

oswaldccruzla waltoni

Spl?onua pretiosa

Spixonula rankini

O:<ysomatiu¡n inglisi

Strongyloicles physali

boyl1

boreas

R, aurora

R.boyli

boreas

R. auÍora

!. pretiosa

R. pretiosa

R. cl-anitans
tt. prprens
n.e-teste:.a¡e

!.PiPièns

B,boreas

Hyla crucifer

Ascephus truei

R. auro?a

B. pipiens

R. catesbei€na

R. aurora

B,boreas
ñ'.ffiã

!. pretiosa

R. clanitans

R. catesbeiana

B,valiceps

Rana

Bufo

stonÈch

rectuJtr

bledder

fungs

intestine

intestlne

lntestine

þlackle¡

ea.r
ear
ear

intestine

i-ntestine

intesti¡e

intestine

intestine

i¡¡testine

intestine

Iu¡gs

intestine

intestiue

intestine

rect1xtr

intestine

Ingtesr]936

Tng1es,1936

Ingles r lPJ6

Ing1esrI!J6

TnglesrIg36

InglesrlPJ6

O1senr1937a

01sen, l-937b

Thonas,1939

Chengr196l

ScheILr$64

Ingle s,1þJ6

Iow].er,llJt

Jones, ]-95?

Tnglesr 1936

Ing1es,1936

LittIe,1P66

U, S.A.

u..s.A.

U. S.A.

u.s.A.

u. s.A.

U, S.A.

u. s.A.

u. s.A.

u. s.A.

Sacksr1952 U. S.A.

Frand.sen,]957 U. S.A.

Inelesì1936 U. S.A.

waltonrl94l u.s.A.

Anderson,1964 Canade

u. s.A.

u. s.A.

u. s.A.

U. S.A.

U. S.A.

u. s.A,

u. s.A.

U. S.A.



Eelufnth snrrreys sf anur:ans (Tatte IV) are generally of two types: one

dleals wlth. a parblcular clasg of helnlnth anfl lts occurrence Ln one or

eeverøl boet speclee, whfLe the other deals wlth all elasees of hel-

¡alnthe ln one or tnoæ hoet specJ.es.

One huneheei andl four genera of helnluths are known fron worldl

anphf.bians. Ftfty-four of these genera are known fron Blorth Amerlcan

enphtblans (26 neuatode generÍÌ, 20 trenatode Senena, 6 cestode generat

arrd. 2 acanthoceBhalan generta), whlle h nenatotle, 16 trcmatocle, andl 2

cestoele geaera are knæn fron Canaillea anphlbians.

Knswa llfe-cycles of helnlnthE aæ chlefly thoee of the

Dlgenean Eænatoctes-(faUfe V). ftre lack of lftelature on nenatode

Ilfe-cycles.üay be clue to the fact that EÊuy are thought to lack an

lnÈe¡lnedlate host antl to entet the ileflaitlve hoet tll:æctly. Acan-

thoeephalang and cestodes are lnfirequent parasftes of anuraue antl

eonsequently are r:aæly repsrteil ln the llte¡ature.

Pol¡rstosa lntegerrintm (froeffcn, L79L) Rd-, f8O8 fs the only

Èfonogenea speclee reporbeel ln Sorbb Arerlca. It fs aBpaæntty llnf.ted

to tso localee, nortbeaetem l{orth Anerlca (Quebee) anil Bftnnestta

(Tanaeutf, 1963), even though wiilesptead Ln Europe'

A IGIÍIEW OF SOI{E PASTIEUI,AR ffiT,¡{INTE GENERA; PARASITIE-IN AI{T'RANS

The follswl.ng ævlew HI}l tleal Hfth nine genera, tlrat Perbaln

to tbe betnlnth specles fouad ln thtei.study. Dlscusslons are based

natnty sn the work of E¡rman (r95r), ancl Tanagutf (r958r L959, L96L

ana t963).
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ÎABI,E IV.

Eelniath surveys

Nunber of
.êuthors &nuran specLes Country Eelninth

surveyed cl¡sgee *

Grossnan and Sandncr L95,

l{arkov and Rogoza L95t

IngIes

Brendt

Renkia

Bouch¡rd

lfejerian

l{¿surnovich

Lehnann

lfeltz

Lees

Lgt6

Lgr6

L945

r951

L955

L957

1960

1961

L962

7

6

7

6

2

1

9

5

5

10

t

u.s.a. T !¡ c

U.S.A.TIfCA

u.s.l,. T tf c

u.s.A. T

Polenil f A

TI.S.S.R. T N Â

u. s..â,. r
U.S.S.R.TNCA

u.s.À. r N

U.S.A. I N

Brltaln f N A

A - acenthocephalans
't 1I - trcn¡toiles

N - nc¡rtodes
C - cestodeg



þu
u.

 (
19

36
)

G
or

go
cl

eÌ
e 

sm
B

lic
av

a
od

tê
us

 (
19

37
)

cc
cd

ch
ild

 (
r9

!.g
) 

(T
re

rn
at

od
a)

A
ut

hc
r

T
A

S
LE

 V
.

A
ttd

iti
on

s 
tc

 B
ra

nd
tls

 L
93

6 
lis

t 
of

 li
fe

 h
is

to
ry

 s
tu

tli
es

 o
f 

he
ln

in
th

s 
in

fe
ct

in
g 

so
ne

 N
or

th
 A

ne
ric

an
 a

nu
ra

ns
 n

cr
th

 c
f 

M
ex

ic
o.

ol
se

n 
(1

93
7)

H
el

¡o
in

th
 s

pe
ci

es

re
ie

h 
(1

93
7)

rn
om

as
 (

t9
39

)

H
ap

lo
m

et
ra

na
 u

ta
he

ns
is

. 
(t

re
m

at
or

la
)

H
er

be
_r

 (
19

39
)

G
ly

pt
he

l$
in

s 
qu

ie
ta

(T
re

m
at

od
a)

F
irs

t 
in

te
rm

ed
ia

te
 h

os
b

R
an

ki
n 

(1
93

9)

l"f
us

cu
t 

iu
m

 p
ar

tu
m

et
iu

n

H
al

-ip
eg

us
 e

cc
en

t¡
ic

us

(T
re

na
to

da
)

nn
ae

rs
on

 (
t9

60
)

D
ip

lo
cl

is
cu

s 
te

np
er

at
us

(T
re

m
at

od
a)

3,
Lg

rg

ra
ng

 (
19

68
'1

96
9)

 
ce

ph
ar

og
on

iiû
us

 a
ne

ric
€¡

us

(T
re

na
to

da
)

P
hy

se
lla

 s
pp

.

G
or

go
de

rin
a 

at
te

nu
at

a

(T
re

na
to

ct
a)

S
ec

on
d.

 i
nt

er
m

ed
ia

te
 h

os
t

P
hy

sa
 s

pp
.

C
os

rn
cc

er
co

id
es

 d
uk

ae

(N
en

at
od

.a
)

H
el

is
on

a 
an

tr
cs

a

P
hy

sa
 s

pp
.,&

Ii!
gg

 s
pp

. 
C

yc
lo

ps
 s

pp
.

H
el

is
on

a 
tr

iv
ol

vi
s

ta
rlp

ol
es

, 
R

an
a 

sp
p.

 e
pi

de
rc

is

S
ph

ae
riu

r 
sp

p.

an
ur

an
 e

pi
de

rm
is

In
fe

ct
io

n.
 o

f 
de

fín
iti

ve
 

ho
st

in
ge

st
io

n 
of

 in
fe

ct
ed

 s
ec

cn
tl 

in
te

rn
ed

.Ía
te

ho
st

ta
cl

po
le

 a
nd

 f
ro

g 
ep

id
er

m
is

H
el

-is
om

a 
sp

p.te
rr

es
tr

ia
]. 

ga
st

ro
po

tls

in
ge

st
lo

n 
of

 ta
dp

cl
es

 o
r 

sh
ed

 s
ki

ns

be
ar

in
g 

cy
st

s

ta
dp

ol
es

in
ge

st
io

n 
of

 s
he

tl 
sk

in
 b

ea
rin

g 
cy

st
s

in
ge

st
io

n 
of

 i
nf

ec
te

d 
C

yc
lo

ps

ta
tlp

ol
e 

or
 f

ro
g 

ep
id

er
ni

s

in
ge

st
io

n 
of

 t
aô

po
le

s 
or

 s
he

d 
sk

in
s

be
ar

in
g 

. 
ey

its

ln
ge

st
io

n 
of

 ta
dp

ol
es

 h
ar

bo
rin

g

ne
ta

ce
rc

ar
ia

ln
ge

st
io

n 
of

 i
nf

ec
te

d 
ga

st
ro

po
ds

in
ge

st
io

n 
of

 t
ai

lp
oi

e 
or

 s
he

tt 
sk

tn
s

be
ar

in
g 

cy
st

s

P ts



L2

TTE!{AfODA

Fanl Iy: Panamphtstonatlelae

Dtplodlscus Dteetng, 1836

Atl,ults are patÊsitlc ln the enrilgut of anphlbfans and rarely 1n

ffehes. lBhe ffve e¡ncles llgtecl 1a the llterature heve a wsrlcl-¡rÍcle

elfetr'lbutlon. Cer¡ea¡d.ae encyst sn both botton dlebrtg anel the

e¡rfclemte of taclpoles aarl froge. Infectlon eusueg when çlther dlebrfg

or shetl skla bearlng the cysts ls eaten by tatlpoles o froge.

FeåIlyl Gorgoilertdae

Gorgodlenlna Looss, 1@

X[enbers of the genus aæ conmonly found ln the kfdlney, uretere,

antl bladlcler of amBhf.blans. Twenty-four BIEcÍes are lletecl tn the

llte¡atu¡e, twelve of whlch occur ln florth Anertca. lhe genus le

xeII rilfstrlbatedt ln the Hestern heniephere wlth aitdftfonal recordE

fn Europe antil Asia. Hfracltlla penetrate a bl.valve of the fantly

Spheerd.fclae. fhe ceæatLae are lngestefl by a dlansel fly n¡mph or

other aqratl.c lneect lanrae. EIle netace¡carfaer after hatchlng ln

the eteftnltlve hoet, seeu to lnhabft the kldne¡re ffu:st, ¡nsslng lnto

tbe btailÉler as eerual naturfty iE attalneril.

Fanf Iy: Pleglorchlltlae

Eaenato!çchug tooas, 1899

Henbers aæ parasltfc ln lunge of auphlbians. Forty-four

s¡rc{es are knonn to have a norld-wlile (lletrlbutlon whlle nlneteen
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have been æBortecl fron North Arerlca. Cercarl.ae cleveloB ln enalls of

the genera Planor¡bula anè Glrrraulue, and eacyst 1n clragonfly nyøphs of

the genus Syapetrun. Infection lesults whea the ileflnltive host tn-

gests lnfecteet tL¡agonfltee (Knrtlr f93O).

fenlly: 0ephalogoufnlclee

CeBhaloåonlnue Polæ1er, 1886

Specl.ea sf thie geaus aæ parÊEltlc ln the tntestlne of amphf-

bLans anê reptllea.. Ffve speciee known to ¡nnsltfze anphlblaas aæ

recor€ecl fr.sn l{orth Aserlcau hosts slth one epecles reportecl also

fron a European frog. Cercarlae develop ln Enalls of the genera

Lyulgea anÀ PlanorbLe¡ andl then enc¡rst on the epl<letmls of tadlpoles

or frogE. Infectlon occurs when a tadtBole sr shed Ekfn bearLng the

cyetø fs fngesteet by frogs (I¿tg, L96ù.

TESTODA

Fanlly: Proteocephallflae

Ophl.otaenl,a La Rue, J"PII

lbeEe lrorma eæ paraslteE 1n the lntestlne of arphlblans anil

reptlles. Sl¡rteen e¡reclee are knonn fron auphtbl.aae, nine of them

fron North Anerlea. tbher ¡records ane from South andl Central

Aær.1ca, Australla, Japan anel South Afrf.ca. The oncospbene ls

lngested by copepoðs of tbe genus Cyclops an(l ilevelops fnto a pro-

cercofcl tn lts boely cavfty. The {leftnltlne host can be lnfeetetl

ô!rcct1y by eating peæEltizetl Elops- or by eatfng tadpoles tbat
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have fe<t on such CycIopE (osler, 193I).

I{EMAT@A

Fanlly: Rhabtllasldlae

Rbabôias Stlles et Eassallt LW5

Ailulte ancl. Juvenlles of tble genus are conuoonly fouacl ln lunge

of anphiblans anil :eptfles. Twenty-three specLee are known fron

anphtblane, four of then frsn,North Anerf.can anphlblane . The elle-

trlbutLon of tþ genr¡s 1s ¡rorlil-wltle. The ltfe cycle lncludleE

I¡arrasftfc aacl fæe-lÍûlng adlults. lBhe pa¡aeitle fo¡u ls elther a

Brotanelror:s her.rnaphrod.lte or a lnrthenogenetf.c fenale. The eggs

fron thls hatch to free-llving young whics* øay tlevelo¡r dlrectly lnto

the ¡nnaeltlc forn, ln whlcb eage the cycle fs galtl to be tllreet or

bonogoafe¡ or they ruay clevelo¡r lato free-llvlng nales anil fenalest

tbe offEprf.ng of uhlch proceed to the Inæeltfc phase eo that the

c¡rc1e fe then lnillæct or beterEgonl.c.

Famlly: ÍrlchostrongYlldae

OewalilocnrzLe TtÞvassoE t L9L7

Ailulte and. JuvenÍIee of the genus a¡e paraÊltlc ln the 1n-

testlne of an¡¡htbLans anil, r.eptlles. fhe twenty-flve epeclee reportecl

fron eøph:tbf.ana gf.ve the genus a world-wlele tllstrlbutlon. Ehe

ttefluf.tlve hoet uay be lnfected by skf.n penetntl.onr or nol? Ifkely

by lngestfon of the Lafectfve Juvenlle wlth foodl. Eggs are en-

br.¡ronatedl wben dleposltecl.
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Fantly: Oxyurlclae

QgengcetroiQes tltlkie, lpJO

Ehese Drorns are pa¡asltlc ln the endlgut of anphlbfans and

re¡rtllee . TIle ffve speeles of thl.s genus aæ knswn frsm Norbh Auerlca,

Er¡roIÞr Japan andl Iadlla. Bhe only l{orth Amerfcan specf,es ln an-

phfblaae anil ræptlles fs C. rlukee. Anphlblans and ræptlles becore

f.nfectecl by lngestlng gastroports trarðortng the lnfectLve lanrae.

Accord,lng to the Ohftwooets (fggf) and Anelereon (f960), Éeveral speclee

occur ln the latestl.ne of eltrgs and other ter¡estr{.al sr,¡afls.

ACÀISTHOCEPEAI,A

X'anlly: Ponpkorh¡mchftlae

Ponl¡borhyuchus trlontlcelll, I9O5

Bepæsentatlves of thls genus ar.e ueually ¡nrøeltfc ln flshes.

Efght elecfes a¡rc knonn, of whLch one was descrlbetl fron an anurÉa,

Specles of thfs genus a:e cllEtrLbutetl ln tenperate ñorth Anerlca,

Sorthern Ewøpe, and Ja¡nn. Acaathors of thls genus occur ln

anphipoele¡ Gawnanrs¡. lhe cleffnltlve host ls lnfected by lngeetlon

of aa aqghfpotl bar¡borlng the acanthellas '

ECOLæT OF EL}EN|EHIC I$TSCfIGT{S

GqryRAt

Ecologlcal stuclles (eg. Bnandt, L)J6¡ RankLn, L937, f9þ5) are

less frequent la Seartlc tl¡an ln Palearctfe llterature (eg. Þfazutmovlch,
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LgrLt ![ar:kov and Rogozat L953i GrssEpan anel Sandnerr I953i Leee, L962).

.Although few authors lnvestlgatett the ecolsgy of anuran ¡nlasltlsnt

moEt naðe oÞserratlons antl valuable suggeatlons on the ecologicel

faetor.a tlnt lnfluence pefasltfen. llhuE ecologlcal fnfomatlon weB

obtalneril fron three klndte of surrre¡ra. Tbe flrst was pr{'mrf.Iy con-

cermeel wlth helulnth s¡retenåtics. Íhe seconGl was sulrreye Ínveetigetlng

tbe helmlntb fauna of anulÊn hostE nltb colacldlental ecologlcal con-

stderÞtfons. fhe thtld, ancl ln ay opfn$Ön noet valuable klndl of

srurrey, wae that ¡rhleb relatee tbe helnlnth fauna to the ecology of

the hoet. Accordlng to Blanttt (fgf6) the thfu€ t¡re of sul:ve¡r gave

a syetenatic anet compræbenElve gtuety of the ¡elatlone of ¡mresltlc

lufeetlonE ts the agesr habltate, aadl hablts of hsste.

Þîazunnovtcn (f95f) ueed tbe terme rlnteusltyt andl dexteneltyr

to deEertbe the host-IÞnaeLte relatLonshlp. rlntensl.tyt waÉ ileflned

a¡ the average aunber of belnintbs per host andl fexteneLtyt referreel

to the lpr cent øf the hoste lnfectecl.

HBI,Iü$TES AÑ.Ð .THVIRSIqHEHT

lfhe moet aguatf.c host specf.eE generslly harrboædl a greater

number of beluinthe anô greater nunber of s¡nclee thân illct the nore

ter¡¡eEtrLar hoet (Bnntlt, L936¡ Rankfn, 193? anil r9h5¡ Bouchard, LgSLt

Ê&r¡ksv anct Rogoza, L9531 llazu¡oory1c]r., L957)-

Bnanðtte <lata enggestedl a hlg-h eorrelatlon betneen aquatfc

eavl.ænænt prefer.ence aRdl degree of netazoan ¡nrasittsm (TaUte VI).

A eou¡nratlvely hl.gher platyhelnlnth anil acanthocephalan lafectf.on

andl 1rcr cent total lnfeetlon were fsuncl ln the Bo¡ie aquåtic hoets.
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ß
þnkln (rglsf) ancl Boucbare (rg¡r) attr.tbr¡tect thls to the de¡nndence of

tbese helnlnthe on aquatic meella ancl aquetic lntemectfate hoste for
thel.r tnaasmf.selon. Thus aquatLc hosts a¡É tnole apt to becone lnfectecl

eLlrectly lu the water or lncllrectry.by lngestLon of aqr:atfc Lnter-

neellete hoets' Tbe conplete absence of fh¡Iee 1n the least aquatic

aøpklbien s¡eclee, Scaphlopus holbrssklÍ. lE notenorAby, Branitt

suggeotetl that a subter¡anean envlronøent sith an alnsEt complete

reductlsa of the tlne epent f.a an aqr.ratlc habttat at the breeillng

per{,odt (estfmteet ntnimr¡¡a of one cl,ay) effectlvely nlnfnfzect the

sTrcceas sf t¡reuatocle ¡nnasftlsn.

}Ieætode infectlons we¡e foundl to be errøtf.c ln their dtfs-

trlbutlon between aqrratlc and terrestrd.al envfronrents. Oewaldocruzla

ptpfens tCe1ton, (tfi¿g'l , ls wÛÉl,esprÉadl fa Sonbh Aærl.ca ancl oecurs

ln all hoet s¡recfes, on the basfs of hls dtata (fable vII) Branrtt

Eugeeteô ttrat g. pfpfenE ehowedl en atlaptatlon to a terreetrlal

eurl.ronnent. Palearctle llte¡ature (Hazurøortich, fpll¡ !Íarkov ancl

Eogoza, L955i Lees, L9&), øu¡r¡rorts Braneltrs obserçatloa - that

frogE beceae f.nfectedl by aeuetorite palaeLtes durl.ng the terrrestrdat

pheEe of tbêlr exletence. Ran&,!.n (f9h5) found. e. BlBfens to be the

eomonest neuatode fnfecting the enphlblaaE anil ræptl.les f.n westerm

RbeEachusetts. Ee conclr¡dert that O. I¡f.plene $aB conmonly founrl ln

aquatlc hosts, rnrely 1n terrestrlel hostE. Thf.s contrarilctory

cbnelüBtôÞ,'ì Esy be ex¡*afnedl by the fact thrht hnkf.n oversfmpllfiecl.

hfs dleffnltl-on of taquaticf envlronuent. thus aaphlblan hosts

assocLatedl with an aquatic envl.ronment wer.e aquatlc ancl. reptlle

hostE assocf.atecl nith a terrreetrfal envlronnent were terrestrial.
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Ef.s falluæ to subclfvtde the aupbtblan bebltat as dtld Brandlt, probably

rasultedl la thle contr¡adllctorry. conclusLon .

sasoNar PE8f,eÐIellt oF HSü{I3{EHIC IFrts_qTIOsS

Seassnal perLoitfcl.ty of helulnths f.n anphlblans f.e cttfftcult

to Eu¡mar.l.ze fron the lfteratu¡€' Tbe Brogresslon of seasons ls

tboqbt to be the llpltfng factsr for varl.atlsn ln belnfnthlc 1n-

fectf.one, T{sgt nard,atLon fa llfe-c¡reles of the ¡nreelte and host can

be corælatetl slth geaeonal entl physlogr"aphlc cheryeE (B:nnilt, 1.936;

Bankl.n, f93?). Eue to nany varf.aate wlthln seaeonal. ïrrogæeslon anil

because the llte¡eture refer to a nartety of geoglaBhfcat areas, thle

¡evf.ew ¡rfll be coneerned wlth only some general varlatlone of

helniathlc lnfectlons.

Bænctt (fg¡6) four¡rt ao slgnlficant seaosnal pertodllclþin the

lntenelty of hetnlnthlc Lnfectf.onc when he conelcleretl each group of

trenatorlee, neuatodlee, cestodes andl aeaathocephalane' Snal1 sample

ef.zeE for eaeh of tbe slx hsEts aaril the laek of uulfotrfty ln

earplfug Lntenralsr EaI bave contributecl to hls negatfve reeults.

Rantia (fg3Z), worklng on eal.¿uanclere sf Sor"bh Carolfna,

euggesteËL that tbê lntenslty of tr€ætodte f.nfectlone wae hfgher fron

!r[ay to Se¡rtenber tlue to bigher ten¡rcnaturee aaë greater hoet exposune

to aqrratlc fnte:mertLate hosts. tees (t%Zl f,ounet tÌ¡at aeuatodes wene

abunetart tn hna tegl¡srerla Ltn#, at all tlnee of ttre Jeafr except

sËlnne!. Ee euggeetedt that lrllly anô .Tr¡ne were tlrry nonths ln north-

easter¡e Englanô andl thus wereidetrluental to the su¡rr'1v41 of tbe

lnfectlve stages of nenatsdee tn, or on tt¡e soll.
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CeEtoctee are rare paraeltes of anumns (Brantlt , L936¡ Eankin,

Lgl+r). Branilt ancl also Rankln (fgEZ) found cestode lnfectlons more

prnevalent from June to l$ovember.

Sone agreenent exLstE on the seasonal lncidence of aeantho-

cephalans, though few specles hâve been founcl 1n araphfblane. Moet

authorE of the publlcatlone reviewed found greatest tnfectlons wlth

acanthocephalans durlng the hlbernatloa or ln the eprlng- Raukln

(rgl+f) founcl PonphorhtmchuE EIþglE (llntrtns r9r9) van cleave,

I9f9, ln !q!!q4g_q v. vf¡!ôgqqqnq lu the autumn anrl suggeetetl that

these woms EunrLve beet at low temperaturee.

Consfdlering all helnfnths, tbe lfterature suggeete that the

hfghest fnfectlon occurs ln the sprlng when the anphfbians ar.e ln

aquatlc bneeiltng habltate. The fact tbat few spectes of hel¡afnthe

show slgnf.flcant seasonal perlodlclty does not prove the absence of

such narlatfon. As Vaa Cleave (f9f6) salcl, "the mere fact that a

paraelte ls present ln a clefinltfve host for the entire year fs no

proof that there fs no ¡nrlocllclty.r

AGE AT{D SIæ OF EOST AT{D TËE MLMII{TEIC II{¡ECTIONS

The effect of host slze on helmlnthe wae lnvestlgatecl by Krull

(fggf), Ee euggestecl that the elze of natur.e lung flukes of the genus

Haenatoloechue fe lnclepenclent of the elze of the host and the nunber

of flukes present, but tlepends upon the physlologlcal contlltlon of

the host. Krull observeal that the longevfty of Haenatoloechu¡ spp.

wa€, on the average, one ]¡ear. Brandt (fg¡6) found that Larger ancl

presunably oliler bullfrogs narborecl gr.eater numbers of parasites

2L
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than Enaller fnd.lvtiluels. A etutly of salamander parasltes by Rankfn

(tgll) bea¡s out the obEenratlon of Br:andt, tt¡at an lncr.ease ln age anil

elze ofqthe bost fg associatecl wlth an lnereage fn tnfectlon.

EOST B@EDII{G AND TM MLHINTEIC TNFECTIONS

Most autþors Êuggest that breecllng actlvlty anil physiology of

anphlblaas effect helnlnthfc lnfectlone. Unfortunately no etucly has

aclequately testedl theee hypotbesee,

Srrltbr'(I95O) stuclletl the seaeonal changes of gonacts 1n the

Euro¡rean frog¡ Bana temporarla. He foundl that the weight of the

gonads was grËatest fron August to February and lowest clurlng the

spannlng perlodt fron March to JuIy, Leea and Bass ( fg6O) etr¡dllecl

the effect of eeaeonal changes ln the reproductlve phyefology of

the hsst on helnlnths. They found that the level of ¡nraeltfem ln

male frogs, durlng ancl lmedlately before the breedllng season wag

coneldlembly hfgtrer th¿n ln fenaleE. Thelr :results also fnillcatedl

that the preaence of the feuale hormone, oest¡adlol, was :reeponeible

for the depr.eesfon of the level of parasitisn by helnlnthe.

II{FLUE$CE OX' HE_tl.fiNTEg 0N fm EoST! PATHæENICITÏ OF flEffifNrEIe INFBCÎIO¡{S

Stuilles on pathology of helnlnthle lnfectlone ln anurana are

r:are ln the llterature. Rankln (fggZ) suggeeteil tlæt few salanander

parasltes lnJrrre thelr hoets. the nrost potentlally harmful t¡4res nere

acanthocephalans, and netacer.carlae desfgnated as tblploetonulumã.
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An Lnvestlgatloa of pathogeniclty of auuran helnlntns eae coneluctect by

GÈr,odchllct (1950). The bl¿tltler flukee Gorgodlerlna attenuata (Staffort,

f9O5) andl gorgoÊerp, anplfcar¡a (toots, Iö99),$êre founcl regularly ln the

blaclcler, Wolfflan d.ucte, anel eacapsulateil fn the mesonephroi. Frogs

pra¡:asitlzecl wlth sever¡al huncl¡reil Junenlle worfia ln thelr uæters were

sluggish and slckly, ldttb heavier lafectlonE the klclneys weæ h¡perenfc,

purt¡llsh and tnaumatlzeil. The author suggcstecl that a heavy lnfection

can be fataL.



ME1UCDS AI{Ð !{A1ts8f,Ats

sünrEr aSEA

Tbe purpose of the eur¡¡ey ln the suaner of 1968 was to fl.ad

the s¡ncles of belnfnths occurrtng fn hna Biplens ancl Bufg henlophrrys.

The¡efo:e, a large a¡ea of the De1ta hhrshes was needee[ for eanpllng

(trtg. t). Thle anea lncludtecl the lakeebore andl saaely beaches, the

foresteð beach rfrlge, dr¡r dtrt roaels, roaelElcle clLtches, dlaup uearilows

endl variow nareh baslng,

In LJ6t, a Bore convenfent eutrey alea lras cbosen fo¡ the

BllEnFT. lhl.s a¡rea, wlthfn e one-tralf m1le ¡aclfus of the llnlverslty

of lrhnltoba Flelcl Statlon, haE four types of babitate, c]rarracterletlc

of uost sf.tes sau¡lletl ln the 1968 au¡¡ey. The followlng ls a dles-

erl.Btfon of the fot¡r babitats (Flg . 2). Plant nar¡res ane taken frour

Scoggsn (i757).

EE.åEE

Ehe largest ar¡ea sawpled was tbe Eouth shore of Lake Manltoba,

.A sandty beaeh extends 3-8 n. frcn the foreetedl beach r1élge to the

waterfs erlge. fhe ftrst 3-8 n. of lake seellnent consfEte of eoft

organf.c uatter nlxeê wltb sl1t and sanel. Iu thls slte the Br=-

elsnLnaat plant s¡ncLes Phragnites comunle Srin. ver. $!gg!!95!
(Fourn.) Ferm., þþ. latlfolla t., and, Sctrpus Epp. wetÉ occurrrlng

1n ctumpe. ÍEhts area ¡{aE subJect to fluctuatlons fn wate¡r leve1 antl
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Flg. l. Map showlng sr3a8 eunreyecl 1n L968 enrt t$6p.
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Fig. 2, B[ap showlng habttats suwe¡reê tn 1969.



T
T T

T
 

T
 

T
 

T
T

T
T

T
T

N +

,l 
v 

' 
.v

-è
^-

æ
'-

æ
-,

æ

G

T
T

T

IA
K

E
 M

A
N

IT
O

B
A

X
 

sA
N

D
y 

B
E

A
cH

T
 

F
oR

E
sT

E
D

 B
E

A
cI

T
 R

ID
G

¡

,{
 

M
A

R
sH

 V
E

G
E

T
A

T
Io

N

È
 

M
E

A
D

O
I.I

lu @

C
I{

A
N

N
E

L 
D

IT
C

H

R
O

A
D

S
ID

E
 D

T
T

C
H

E
S

R
O

A
D

T
 

T
T

T
T

T
T

-

tli
l

N

7
ì1 t4

I 
l+

0 
m

et
re

s 
r

l-l



naË subnergedl or exBoserl wlth a nort,h or south wlnd respectively.

plpleng we:re caugbt at tbfs a'¿tte ln early sprlng ancl early faII.
!.

heniophrtrs rle¡e taken here fro¡n nidl-suurcr to Septenber.

29

Rana

Bufs

CEA$NET ÐIITE

Thls at€a ls nalntalnedl ae a pernanent sater bagfn by the lnflux

of lake seter via Crem Creek, Forsterte Bay and BIlnð Cbanncl (ffgs.

I anel 2). Its reaa dlepth ls O,J! m, and, botton geclÍænts conel.st of

qo'fb organfc elebrls. Plke, cêrp¡ stfckleback, antl two epeclee of

mlnno¡uE are founil ln the dltch, fhe flora aad fat¡na, whlcb le the

r,lcheet of the sitec sampled, attafueê a peak ln July. Both host epecles

occurredl fn thfs babltat.

RûAÐSIDE ETTCHES

These dltches are tenporery water baslns wfth naxlnum clepths

ængfr¡g fron O.J - L.O n. Phregnltes cømuels,, Scbolochloa festucacea

(wfffa.) Llnk., [1p!Ê E!p.r an¿l Agr€I]iiron spp. ar€ comron plants of

thls håbl.tat. Bstton conapoeitlon ranges fron soft organle clebrls to

fùu vegetatlon Ests. B. bemlophrrys wer= captu¡etl here tlurfag tbelr

breecttng perlod. E, plpiens were abunelant fn dltches aclJacent to the

channel itttcb (Flg. 2).

HEADOüT

The neailor¡ ls a well drafnecl habltat. The dlonlnant ¡r1ant

species are Carlces, S. feetucacea, Eglg {iubatun, antl AFropyron spB.

Few leopard froge were taken frsn thle efte
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SA}TPIE T'ETE@

GEffiBAL

Ífhe efze gnoupõ præsent ln the anuran populatioas we¡É not

sanpleê r^egularty tn 1968. ftie gæater proportfon of large anuran6,

cor¡larsÉt sith snall-er or inmatuæ fntllvlcLuals, f.n the weekly sau¡rle,

lesulteê ta a eau¡rllng blae whlch flas even greater par"asltologfcally

for lt ¡ras founcl tht larger hoste haròoreel greater nwnbers anql

varlety of helulnths.

llhe sanpllng procetlu¡e for tbe ¡nrf.oct Aprll to Septenber L%9,

$ae Gtreslgneel to Lnneetlgate the deerease lu the lntenefty of

belnlntbf,c lnfectlons from spriag ts ar¡tr¡mn as lt occurreil ln both

hoEts 1n 1968, but to avoLdl a bias to any parbicular slze. ThlE

procedure nae bagecl on sanplfng of thrnee artit:rary efze groups at

weekly lnterr¡als. fhese size categor"les, ba¡etl on the length to the

aearest rnlLllretre fron the tip of the snout to tbe vent (Srlght aadt

ldrlgbtr 19h9)r &!ê lleted below¡

Size Claee E. pipfens B. ltemlophrrp

A

B

c

S 69 r*. É l+O nm.

?o-85m. hr-50m,
>g6mm. à5Im.
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Slze claes tAr contafaed only eexuall-y lrnmtu:¡e Lndlvlttuals'

Botb lranntu,te anurang antl nature anu¡ans corrprlsecl the rB I claBs whlte

sLze claEs t0 r contafnecl only ee:nrolly mature lnillvtctuals.

caeftræ ffi.effirquE

In elayllght, anurans werr captureil wlth a large hoo¡redl dllp aet

or by bAnel. At nlght, they were car:glrt by hanel or dlp net, wlth the

alct ef a portable 12 volt heail lan¡r. Inillvfcluale nere placeel Ltr

polyetbylene bags anrit brougbt to the 3-aborato4y for exanf.natf.on.

SKAHIfiATIOTS GF EOSTS

B. glpteg antl B-. benlophge were kept ln tO gellon equarla

wftli one-half lnch of nater coverl.ag the base. Storiage of anu¡aus 1n

aqrrarf.a dtlet aot exceerl 2h hot¡rs prtor to clLsseettøn. Storage of hosts

for 1onger ¡lerloils ¡{as noÊt effectlve rhen the froge weæ kilLect anËt

stoædl frozen La a ¡efrfgelatsr'

Eost BIEcf.æae werc kflledt elther by freezlng or by placiug

then f.n a !2 oz. Jar wltb cotton soakeel ln chlorofom. åfter each

s¡lec!.meu ¡ras kLlled (or tb¿nedt 1f frozen)r lt was uelgheet anËI the

Ensut to r¡ent length waE meÊgu¡eal to the clseest n|Illætre. Frlor

to ritfseectf.on each lnitlvfulual r¡as exanfned externally for abnolsølfÈúes

er faJurles, anil the orel cavlty uas examl.ned for helnlnths. The

specluen rlas then placect veutnal slde up on a dlseectfr¡g board, andl'

a ulel-ventnal lnclsf.on nacle fron the cloaca to the throat' lhe skln
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and abdomtnal uusculatur.e wer.e reflectetl to each sldle.

The heart Íras Beasuredl from base to apex wlth flne pointert

forceps, ancl the dfgtance bet¡reen the points, ln mllllmetrnes, was

rrecord.eel a6 a measure of heart ellstentlon. A blood sanple was taken

dtr.ectly fron the heart ancl a bloodl snear nade, to deters¡lne lf any

Foleyella spp. were present" fhe lungs, stomach, lnteetfne, r'ectun

anel bladleler $eæ then exclsed anel eech exarnfneil separately for

helninthe under an Ol¡mpus diesectlng nicroecope, Stopach contenta

Here exanLnecl uncler the low po¡rer of the cllssectlag microecope,

lndtentlfl.ecl, recordeil, ancl preservecl tn f$ forrualln. lfhe hetmlnths

ïrere counteå andl Blaced ln separate vl.als for each host speclmen.

PMPABATION OF ffiLMII{TËS

THEI{ATODA AFO gESTOÐA

Platyhelmlnthg were plaeecl fnto fresh 2.r# V6fLA solutlon and

allowedl to ¡elax ancl clle. Aftér cleath they were compresoedl sllghtly

between t¡lo nlcroscope sllttee enct fired 1n F..4,.4. (l+O$ formaldehytte

I0 cc.r 95# ethanol 15 cc., glaclal acetic actit ! ec.)r for at least

2l+ trøure. Trenatodes and cestoiles were then washed to remove ffxatlve,

tranEferrecl to Petrf cltgh with Ehrllchte haenatoxylin or aceto-

carßlne clye ancl stalneel føl. 2 hours. If Ehrlfchrs haenatoxylln wae

useð the helmlathe were destatnerl fn acicl alcohol anfl bluedl 1n runnlng

tap water. The epecLneus were then clehyilratecl 1n an aseendlng serles

of alcohol, clear.ecl ln xylene or cedanrood otl, and nsuntecl ln

Permount.
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NEMAEODA

Nematoites reere heat kllleel, fixeit tn 5fi forralin for at least

2lr hours, then placecl tn a 5fi solutlon of glycerol ln methanol in an

uncorkecl I dlan vLal. The vlal and contente were placedl Ln an ovep at

60oC for J0 mfnutes perrltting tbe methanol to evapor:ate. The vlal

wae next tnansferrecl to a clesslcator for 2h hours to ertr:act the re-

ualnlng netÈranol andÌ water, leavl.ng pur"e gl¡rcerol. Excelleat reeultE

wer'¡e obtainedl by thle uethod.

ACATflTgOæPEAIÂ

^Âeanthocepbala ¡rere ¡relaxeel ancl klllecl Ín a soluttaa of Z.JS

UgGle anct ffxecl tn 5# formalfn for 2l+ hours. They werre washecl ln

water to nerosr¡e the flxatLve anril the bodly wall was puncturedl 2 to 3

tlnes wlth a sharp ilissectlng neeclle. The acanthocephalans we:re then

placeril 1n a Syracuse Hatchglass wlth acets-canrnine dye for 3O ufnutes.

fhey wene clearecl ar¡dl mounted tn glycerol uslng the sane methocl aE

ta the neuatsile pr.eparstlon. The puucturlng of the body wall was done

trnder the high power of a dtssectlng nicroscope anel care taken not to

dlsflguz.e the lnternal organs. Thls procedlurne allowecl the aceto-

carmf.ne tl¡re entranee f.nto the body cavlty, otherrrlse sealeel by the

cutt cle.

IDENTIFICA:TIOF OF ËETMINfHS

Helmlnths were lilenttflecl using

(Warafe aact tîcLeott , L952), the senatode

the Zsolsgy of Tatrnuoms

Par.aol.tes of Vertebnatee
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(tor*e aaê Ha¡llestone, Ly26r, Systena Eelmfnthun, Vol. T, IT., III, antt V

.(Yamagutl , 1958, L9r9, L96L, aaal l-963), ancl orlginal ltterature anit

d.rewlnge.

TABI'I,ATTCIT OT'DATA

The specles, sex, elze, welght, pathologfcal appearanee, fooil

avallable for each anuran, and the preeence anô posltion of aay

hetuf.nthe were recordeil 1n a set of clata Ebeets, (ApfnodÍx III.)



OBSERITATTONS

BIOIOGÏ OF Eqns plplene

6iENERAL

fhe leopard frog le the most aquatlc anu:ran s¡recfee Ín the

regiou strrdletl. Its environuent fe fully aquatlc tlurtng hlbernatlon

anËl bæeclf.ag. Followlng the breeding ¡nrlodl, the leo¡nrd frog

alternates between aquatlc andl molet terreetrial eltes, best tles-

crlbeel as a seml-aquatlc envlronænt.

lIhe brreedltag Irerlod whlch beglne Just after the fr.ogs I

energence fron hlbermatf.on 1n Lake Manltoba, ends about mlit May.

Gonarls were obEen¡edl ts be futly rleveLopecl at the tlme of the frogts

enetgence fron the lake. 0rra wer¡e heavlly pignentetl at the anloal

polee anct filleel nost of the abrlonfnal cavlty, and testes nerne large'

Ttæ ftrst s¡mnt feuale ¡ras founil on Þ{ay L2, L969, whlle regenerating

ovarles Ee¡re flrEt obgeweit on July LO, 1969, Chauges fn testes size

se¡F not aE readlly obserrrable. The naxfnum clevelopnent of testes

aait qrard.es was obeenreal ln the perlodle of Aprll-Þfay anô August-

Septenber.

SIæ STET'CSUTE OF SAMPIE

The three slze categorles we¡e atbltraifly aelectecl for tbe

weekly semplee Élurtng the Apr1l t969 to X'ebruary f97O pe¡fod (see

p. 3O). llbey reflect rtlfferences of øaturtty or age ta the following

$r8ys.
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Figure J ehows the nean ancl range of lengths of leopard frogs

ln the fÂf slze class durfng tlne L969 sanpllng Berlod. the general

enetgence of yearllags from hlbematl.on clld not occur untLl the flrst
week of üay. Thus the rean bocly lengtb of the Aprll eample naE f.n-

fluenced by tþ lar€€r froge whlch h¿cl hlbernatecl through thelr second

nlnter, Theee lnrillvldh¡als probably novect lnto the rB t slze class by

May. Bhe decllne of ttre nean body length ln .Angust leflecte the large

nr¡sbere of newly tr.ansfoæd fncllvtiluals enterlng tbe populatfon.

teo¡nrd frogs whfch trransfoæel at the end of JuIy at 38 to l+h nn. tn

lengtlr, gene:ally rilldl not exceeel 6, nu' ln length by Apftit of the

follorlng year.

gvar-les of froge lese than 'lJ w. ln length weæ Lmature dlurlng

tbe b¡eed,fng ¡¡ertoct, whereas feuales larger than 75 m. had, well

clevelo¡recl ovaries ancl orvldtucts wlth ilarkly plgnented ova fllllag the

abêonfaal cavlty. fhe varfatlon Ln slze of teetes ¡rae too euall to

be gnaded. Thug the slze of frogs at naturf.ty was cleôuced fron ob<#

eematLone of war"¡r elevelopnent only.

Obsersatlono of growth ¡atee of E. pfBlene suggeet that slze

class tÂr was compoeecl prlnarlly of yearlfnge. Tbe age conpositl.on

of eLze classes tBr anil f0r csuld not be cleteminedt frou the data

arrallable. Approxinate age conpoeitlons welÉ Êuggested as follows¡

stze classes tBr and tCt contalned. Eexually lmature and eerually

øature lnêlvfclrrelE whlch had spent nore than one Jrear ln hlbe¡natf.on.
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Ftg. 3. Ran? pfptensi_ nean boily lengths antl nanges of sLze claee

rAt lndtlvldtuale tturlng the prtotl Aprtl Lg6g - February

Ly'(o.
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FOOD

ÍIable VIII shows the occ.un€nce of varlous organlsns tn 206

stonacbs of R. piplens. The ilata lncllcate that leo¡nrd frogs fn the

Derta narshês feecl chlefly on ar*hropode anrl to a reeeer extent on

en.aLlE antl euall vertebrateE. The mJor Inrb of the artbropotl uaterdal

$as Laeectaa- Anong the wlde varlety of lneects taken, aclult beetlee

anil flleE wele mogt conmon aE fooil ltens whlle heurf¡rteranE Here next.

Pætlatlon on any one organlsm.,: by frogs ras lnflueneed by the

abundance of the ¡rr.ey 1n the froger hebftat. Fsr examBle, rlurtng

ehlrononlcl enegeneeE Ln June, .fuly, anet August, when thlck natlng

Eloafils of nfdtges were evfdlent throughout the eanplfng at€s, large

nuniþers of Eiptera wer.e founê fn the etsnach eoatents.

fhe garcentage of ftill etonaclrs containÍng aquatlc organisns

(1,e. aquatfc larvae of dtlpterane, coleoBte¡ans antl trlchopterans;

aquatLc n¡rmphs end aclult henlptenns and aleo aquatfc gaetropode) ts

ploùted agalnst tfme Ln FLg. 4. lhe raplct decæaee of aquatlc

organfsue taken, fron üfay to Septenber, srygeets tbst eitt¡er tbe frogs

ependtr LesE tlne Ín aa aquatLc envl.ronnent ae the sunrer progæbàee or

tbeæ ls a ilecrpaEe La ttre nunber of aguatLc orgaaLsne avaf.lable anil

an lnc¡eaEe 1a the nr¡nber of nou-aquatlc orlganf.ems avetlable for
anursr¡s ae fsoê flur.lng thls ¡¡erlodl.

Eo slgnlfleant cor¡elatfons coulcl be for¡ntl between the klncl or

nr¡mber of occur¡epce of foodl ftens ancl the elze or sex of the frog.

All 3b stouachs fron frogs captureel elurtng the hlber.natlng

æi{,odl were nncroscopfcally enpty, ancl only one out of 18 stonachs

tn tlre msnth of Ap¡ll wae f¡rll.
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IABT,E VIII.

Stouach contents of Rana plplens. Âlt flgures represent the
nurùber of atomachs cõãGfffi-în-e given ãrgantsms.

Descrfptlon Hlbernation Aprll May
Ma¡.I961+ L969 Lg68
Dec.Iø9-Feb.197o L96g

June July
t96B 1968
t969 L969

Au€.
1968
t969

Sept.
L969

t{a.malla (S.""*)

Aves (Troglod¡r¿es)

Ânphibta (Ra¡a,Bufc)

Ârthropoda

A¡echnlcla

Crustacea

' Iasecta

Coleoptera

Dlptera

neElptèrB

ll¡menoptera

Houoptera

lrichcptera

trhoptera

læpldloptera

þheneroptera

OiLonÀta

I

I

I

1

I

1

I

r.6

2.

)

L6,

lo

3

7

3

v
9

2

7l

28

23

3'
2

1

3

I

I

-6
73

t8

I

72

5r.

3l

22

lt

I

5

3

7

2

¡.

1

2

t5

t
T

u
I
2

I

1

7

38

,

lt
æ

9

5

2

I

I

l.

I

19

úo

9
5

l7¡r

130

7'

38

9

3

10

3

L'

3

I

6a
I

. Collenbola I I

.....qTq1?*'d1.......................1q.......11.......*.
lgo.EtoEecbs exarnlned 34 ú \Z 6b 1o9 gl 31 37g

tro.stonêchs ñ¡LL O I t6 \7 gO t.6 " t6 206

lo.stoEa,chs stth
rquatlc organJ.sus O I t3 22 3b g A gI
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Big. ll. Percentage of full EtosachE contaf.nlng aquatlc orgenfsns.
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sÐ( RATIO

Fenalee Heæ more nunero¡o thsa nales. In the Ip68 eanpltng

Ferlodr out of 92 frogg greater tnan 69 m. ln botly length, the sex

ratlo was 26t66 or 39110o. Íhê fenales we¡p gene,relry larger ¡rlth a

æan leugËh of 8B ! L.5 mT, whereas the nean lengtb of malee wes

8: ¡ t.9 EH. A san¡1$åg bfae Ln, t:g68, whea targe frygg naele up mo¡t

of tbe weekly sanple. was probably reeponelble for the unbalanced eex
'' ) ,t: :'

ratlo o'f the saul¡Le..,,-,,.. :. -. , ,ìt

tbe sex ratfo.of .fqogs gr.eater thsn 69 ry: lu boity lepgth, fn

the eanplflg perloat y969-|n0 wae 15¿78 or JIlIOg. Tbe ave¡.age tength

of, feuale froge wae 88 t 1.0 BBo¡ ¡rhereae n¿le f¡-ogs avelaged 8a t 0.8

m. Ln length. Tbe largeet slze class (size class t0t) haa a Bex

iatfo of 33:I@. As the sex retls 1n the ntdldlle sfz-e ctass, (sfpe cteee

rBr) wae IhO;I@ tlle resultlng eer-rstfo of tbe saupte favo¡fng feqeles.:.. ... ,, i'-,.,

ls dlue to larlger f¡ogs (Eize claEe rer) belng nainly fesalee.

EMEMAfION ASD MISRATIOHS

Frogg Tqæ oèsened.ntgrattng ln large qgqeg fron tbe qarsb
'

baslns to the beach of Lake Haoltoba. Moet of tbe nfgrgtloa nust

have oeeurredt ln Septenber for lrogs weËe ra¡ely obeenred ln the narEh

åt the entl of Septenber. Concentratlone of frogs we¡e obser¡red on the

beaeh anel f.nshore waters of Lake ü[rnfts]a tlurdng Septernber. Inshoæ

obeerratlons at the end of Septenber cllit aot reveal the preeeuce of

many fægs end Lt wae assumed that they rere hlber.natfng,

* lengÈh + etaaelar.rl e:rnor.
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Ffshermen et Delta have found, E" plpiens ltghtly enneshed ln

tbelr g11I neta clurtng thelr offsho¡e v¡fnter flshfng through the 1ce,

Catehes of frogs were ¡aade Ln Lake Manltoba on F1arch 3, I96h as far as

eleven nalles off shore uniler three feet of ice" During winter many of

the narsh basins are frozen to the bottom wlth an f.ce cover up to lr$

feet thlck, Oxygen tests of water ln the Delta narsh, taken cturing

March, L9&, showecl O.0-O.I part per nlllion.

Emergence from hlbernatlon occurs cluring the last half of April

when the ice has recedetl about a hundrecl yards fron shore" B. plplens

was fLrst obserr¡ecl energlng frona Lake ManLtoba on April zhtfr, W69.

Upon energenee the leopard. frogs mfgr:ate over the beach rldge ancl into.

marsh basins where breedlng ensues"

Sexually lnnatune frogs measuring less than fO mn" ln length

rvere seldoro found durlng the flrst v¡eek of R, plpieqe¡ emergence from

the lake. The sanoe sf.ze class (sf.ze clasa tAt) was found most abun¿lant

in the last week of Septenber when larger and sexually nature frogs

were least encountered, Shese obser¡ratlons agree ¡sith thoee of Noble

(f93f), that sualler and sexually Lnmature frogs enter, and energe from

hlbe::natÍon one to t¡so weeke after the lariger and sexually mature

indivåduals,

GENERAT

The Canadlan toad fs the most terrestrlal anuran in the negfon.

The toads¡ environment le aquatie only tlurlng the brreedlng period,

BIOLOGY OF Bufo henfophrys
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Follwiug thfs ¡¡erlod, the tsail artenoates between a eeni-equatic

envfronænt and a terrestrlal environment.

Ebe breecttE ¡¡erlod wag obsenrecl fron the beglnalng lof¡May tþ, the

enel of Jr¡ne ln l%9. Gonacls weræ ftrlly tlevelolrdl at the tfne of the

toaclEr emergence fron btbennatlon. fhe flrst spent feøale was founel

on July L, L969, andl regene¡ated ovard.es were ffuæt obsewedt on lßuly 22,

l969. Ctmnges f.n teEteg eize were too gradh.nl to be grradlecl, hæever

a nexLnrm sfze sf,nflar to thet prlor ts bæecltng was attalnecl by the

enil of August.

sIæ s$RËrcrt ffi oq sar,P,ts

Ehe three Elze categoriee uere a¡¡bltrarlly selectedl for the

weekly sarylee collectecl fron lday t,o Septenber, L969 (Eee p. 3O).

lFhey refLect dlffereaces of naturlty or age ln the followlng ways¡

I'fgurre I sllows the neans anrl rnnges of toads ln the tA r sLze

clasE êurlng the 1969 sanrpllng perloð. llhe etecllne of the uean

length 1n August ¡eflecte the large nr¡aberE of newly ttansforæd

fndlvletuals enterqlng the populatlon. Toadle whlch unrilerrent tr:ans-

forsatfsa at the eact of JuIy at lt to 2h nn. ln tength were thought

not to exceecl 35 m, by Èlay of tlre followfng year,

Ovard,ee of toeds less than h3 urtr. fn length were Ínnature

ituùlng the brpeillng ¡¡erloil, Hberleas feplee longer than l+3 um. bait

nell clevelo¡ect ovarLee anel wfulucte ¡tfth élarkly plgnentedl ova ff,lllng

ttæ abclomfnal cavlty. The varlatfsn Ln sLze of teeteE was too snall

to be B¡adleel. Thus the sf.ze of froge at natur.lty was declucedl fron

obEe¡rratlonE of ovaqy flevelopnent oaly.
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Flg. 5. Br|fo Tre¡rtopt¿rXfel nean botty lengths ancl rangee of sfze claes

rAr Lncllvlctr¡ale clurlng the perlocl, È{ay - Septenbet 1969.
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Obser¡ratlone of grq¡th r:ates of g. henlophrÍrs suggest that Elze

clase rAt ¡ras eonposedl prtuarfly of ¡rearlfngs. The age eonpoeltton of

sf.ze classeg rBf and, fgf coul¿l not be tletermlaeet fron the ctata avalf-

ab1e. Approrlnate age composltlons weæ suggeetert ae follows, Slze

claEs rBt contålnedl both sexually fre,ture anê eexuatly nature fn-

dttvldluslE whlcb hael hlbernatedl thrsugh two or molre nfnters, ¡rhf,ùè slze

class tC t contafnect lnËtfvlelr¡als whlch were all eexr.nlly mature andl bad

probably etrmnt three or more wf^ntere ln hlbenratlon.

F0@

Tab1e D( Ehows the occur::enee of varloue orlganfsns 1n 16f

stouachs of B_. henlgphrffE. lbe elata lnclfcate that toacls ln the Delta

naæhes feeet chlefly on arthropode end to a lesser extent on ßnal.Ia.

Ebe major part of the arbhropoit naterlal eonsLsts of Ínsects. Anong

tbe ¡riele rlarfety of Lnsects taken, beetlee anÉl flles aplpar to be

moEt common as food ltens whf Ie hyæaopterans aIF next.

Llkeìrfrogs, the toaele ahon no prefeænce fsr any foofl lte¡as.

Itheir dlet seenE to be Lnfluenced by the abunda¡¡ce of a gfven

organlsm,

Ehe perceatage of full etonachs contafnfng aquatfc organlenÈ

ls plotteet agal.nst tfre 1n Fig. L. The reletlvely hlgb ¡¡erceatage

ü¡s JuIy f.nilLcates tbat toaits IFEåfn near water after bæedlfng. The

cl,eclf.ne fn tbe pereentage of full etouacbs wLtb aquatlc organfsne

in /rugrrst anel September Ls Lu agneenent wlth obeenratf.one ttret toatle

leave the aquatlc euvl¡snr¡eat of the mar6h antt lnbabtt the sancly

beaeh ansl f,orestecl beach rldlge of l¿ke l¡Íanltoba clurfng thls perfodl.
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TABI,E'IX.

Stouaeh êontents of Bufc_ hemloph¡ys. ALl ltgures
repre sent the nu¡nber-õT-stõñiãîãït aining t he
gl.ven organlsms.

Description Aug. Sept.
L968 1969
L969

May Jure July
t968 1968 1968
L969 L969 L969

Ârthropode

A¡ach¡ltla

Crustacea

Itrsecta

' Coleoptera

Diptere

Ileniptera

ll¡menoptera

Honoptera

Irlchoptera

Iepitloptera

Elrheneroptera

0doaata

ColIeDibola

Gastropotla

2r 17

33
79

23

10

79

6\

,5

16

29

3

19 26

4l+

L9

16

¡+

I
1

26

2L

10

2

3

18

16

4

1

I
1

L7

16

5

I
6

,
I

L6z

37

10

t9
133

78

2r

4o

9

Ì
I

2

l+

3

28

1

I'

I
2

4

2

19

¡fo. stonêchs exa.ninett

¡go. stoEÊchs fir1l

ÌIo. sionachs uith
equatic organisns

308

L66

61

5\ rr3 75 2'
27 82 zL r?

\2

l+1

19
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I{o slgnlfLcant cor¡elatlons could be founcl between the kfncl or

number of oecur¡ence of foocl ltene ancl Elze or 6ex of the toads.

ttrnl1ke $. plelens, 5Ø of the tsade exenfned ôurlng enelgence

fron hi.bemå.tlon and breetlfng hacl foocl fn thefr Étsnåchs.

sEtr RArTo

Of the toadls over l+O m. long, fenalee nere norÉ nirneroue thau

nalee fn the 1968 sanple ulth a nale to fenale ratfo ot 27¿35 or fi:100.

fbe females Here generally larger wftb a.meaa length of 5l+ I t.t*ran.,

sbereas tbe ueen lengËh of ma}ee ¡ras t+9 1 1.O nn. A sanpllng blas ln

L9ffit when weekly collectlons were nalnty of la¡ge toade, was probably

resX¡snslble for tbe unbalanceél eex ¡atlo of the sample. The sex ¡iatf.o

ln the latgest slze elass (slze class rCr) uas l.Lz?l or lrt:IOO, andl

ln the mttitrtle size class (sfze class fBr) was 2ll¡8 or 3@:I@. The

gleater number of lar"ge toads sanaplecl reEulteil 1n a gex-ratlo tn

favsr of f,ensles.

The sex ratls of toarils gæater tltaa hO nrra. 1B boily leugth,

was 6O¡56 or ttrf¡lOCI ln the 1969 sanple. Tbe uean length of the

fenalee was 53 I0.9 m.r wb€leae the nales evenageil 49 ! O.7 m. f.n

length. fhe eex ætfo of the t0t eLze class wae 2213b or 65lt00.

The sex ratfo of eLze clase tBf was 38¡23 or t65:tOO, The equaL

sauplee of the large toaês (slze class r0r) ancÌ the uettfu:n sfzed toaels

(etze claEg fBt) rreuLtedt ln the sex ratlo of tbe sample approachlng

1ll.

* lengËh ! stantlard error.
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fiIBEHNATTOH

Toads were not fountil dlurÍag thelr hlbe¡natlon perlod. å.

t¡ênloBbrTE Ls knsren to burro¡s lnto Eecllnents of well ËlmlneËl habltate

(Breekenrtôge aad llester, 1961). AB the toadts rlo not hfbenate ln Lake

ManLtoba, but are foundl on the santly þeach anel for¡esteel beach riflge

durlng Ar:guat andl Septenber, the noet puobable slte of tbfr hlbe¡matlon

ls the fsreetedl beach rf.ilge.

HET¡ilI{IEIC IffFECTIONS

HEI.HIÑÍES X'GI'NÐ

A ltst of helnlnths fsunct ln Juneal.le hoets (slze elaes ÌAf)

anrl Ln fenaLe endl nale hosts (Elze classes tBt ancl t0t), fe p:æsentæcl

1n lfaþle Í. Of the eleven helnlnth specÍes founcl, Beven occu¡:¡æcl'fn

both hoete. OBhfotaenl.a ggpÞggÐ Ebabdltae $[gþ, fhabcllae üânaet

antl, PouphbrbynchuE æ. occr¡rred efther ln B_. benloBhrfe or_,8. P$feffir

but not both.

IÐE¡1TI3'ICA1!IOI{ PR0BLEI'IS

Lung flr¡kes Haenatoloechtre neclf.oplexus andl $. sLmllLBlexus can

be æail1ty tel.entlftecl by the shøpe anril arr"angerent of gonacls, cof.llng

of the uterl and the',ratlo of tbe cllanetere of or¡al eucker to

acetebulrrm. On tbe other had, tilentlflcatlons of the lung nenatoôest

BhsbdLas buSSgfE ancl R. rranaer we¡e eloubtful largely becauee they

¡rere Ëesed only on bodly lenglb.
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Walton (tng), on the baels of naterlal fron lr.S.A. anel the

Hlnntpeg ægloa of Canada, found that aôult lwrg neaatodes of B. I¡lBLenE

rangecl frou 3.5 to h.5 m'a. Ln length anrl tt¡at specfæns of B. bufonte

rnngeel fræ 11 to lJ nm. hlalton ueasu¡ecl fully nature fenalee as

lndtcetedl by the prÉBence of rhabêltolcl enbr¡ros ln tbe uterus. Ee

obse¡ryeel that fufectfve Juvenlles of E, ranee ilevelo¡ndl ctlæctly Ín the

Lnteetlne of the hoet and dtd not ôevel,op fron a free lfvlng eexual

geaeratíon as do lnfectlve Juveniles of R. $!9gþ, hlaltoq concludecl

that, tsf.uce the pnesent clescrLptlon applfes to naterial coul.ng from a

¡atlrer ¡vfde aæa Ln Tenpenate ltlorth Auerl.ea and algo dllffere mterlally

fron s¡reclmens obtafneil from the toads of the sane reglon, the new

s¡ecies h¿s been dteslgnetedl as Rhebcllae rgnae."

My surrrey revealedl ttlat aclult Lung nenatodes of g. ¡rlplens

ranged ftsn 3,5 to 9.3 nm. tn length wblle those fron E. henLop,br:ys

rangetl f¡ou ?.5 to 16 nn. The overlap resulting frm the gleater

gLze of the lurg uenatodles of R, piplens ancl B. henlophrrye casts coa-

slelepble eloubt on tt¡e valfdtity of bocty length as a ilfagnoetic

characterd.stlc to ee¡nrate R. üâr¡å€ anil E. ÞgÍ9gþ. As no obee¡¡¡etfons

¡re¡e naile on the llfe hletor-¡r of the lung nenatoelee ðurtng thfs etuely,

they aræ f.dtenttfledl accor€Lng to Haltonte by¡rothests th¿t !. nanae

occurr¡ fo E. BlpfenE anct B. bufonfe occura ln 9. heniophr:rg. Waltonts

hl4¡o'theets, eertafnly neecl fi¡rbher exanLnatloa ln ltght of Ey dleta.

IÉleatlflcatlon of the acantbscephalan, Ponphorb¡rnchue wae based

on fst¡r specluens. Bhe long neck wlth a bulboue anterfor swelllng

(Appeniltx IV), placee thfs worn 1n the genus Poq¡horùynet¡¡E. The

books aæ artrenged, 1n I2-Ih longltudtnal ronE af 13-15 each. tshl.E



5l+

nunber sf hooke and ronge of rows falls wltb,ln the ltnits glven by Van

cleave (rgrg) for B. butbocorlt (Tanagutt, 1963), but more speclnens

¡¡eedl to be examf ned.

INCIDENEE IH AIIUBANS

ûeneral

T!1e tnclctence þf helnLnthe ln B. BlBleng aatl B_. hemlûpbrtre êurlng

the perf oet May f968 to February tff0 ls shown ln Tables XI andl XII. the

teras rextensltyr anel rlntensityr refer to the l¡er cent of the hosts

Lnfectedtr and mean nunber of wo:ss per host, :ree¡rccttvery. Helnlnths

oeeu¡"neel fs g6.LS of the frogs wfth an latenelty of t+f,6 norna, Flnety-

ff.ve per cent of the toacts har¡borrect a mean ùnfectfon of 16,8 Ìvorss.

The greatest inteaslty of trenatoile fnfectfons lras fountl ln R.

pipiens' The lntenslty andl extenslty of Ëleeatodle lnfectlons ln leopard

f,rogs ¡ras 32'3 üonns ana 78.9ft ree¡rectÍvely. The mean lntenslty of

trematocle lnfectlons ln &. henlå¡þgl was 1.2 ¡ror.mg andl the exteaslty

28.4,

The lntenslty aucl extenslty of nenatode fnfectlons we¡e gneater

tn B_. henlophnrs than ln E. plBiens. ToarilE herðoæal a tsean of LJ,J

nenatodeg uith an extenslty of 9gú. The lntensf.ty and extenelty of

nenatodle lnfeettons fn R. plplene was p.I norttrs ana 82.t$;

Ceststlee andl acanthocephalans Here eel¿lon encounterecl ln the

anurans studlledl. cestodles weî€ foundl onry ln 8. ,plpþns ¡¡hereas

acanthocephalans were taken onry fron toacls. A total oî 55 tapeworrs

anô h acenthocephalans ¡re¡re foundl.
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ItTo fllarllcls ¡rer= found ln the bloodl of the enuraus.

The moet fr=queutly encounte¡ecl tærnatode fn R, ptplens was

Cepbalogoninus arerlcanus. The latenslty aurl extenslty of lnfectlone

waa 26.J worms and, 15.Ø. Tbe lntensltlee of E. uerlioplexus antt Ð.

tenlæratus lnfectiona weæ Low wlth lr.h and I.b worrus reslrcctfnely.

Tbe trenatsileE H. elmillBlerus and !. atteuuata were rare ln leo¡nr€

frogs. the only freguently encounteæcl fluke ln B_. henloBhrïrs wae

Eaenatoloechi;rs slnilf.pl.exus wlth an lntenslty anrl extenslty of ln-

fectlon of I.2 woras arld, 26.5. The trenatodles E. æillåplexus,

0. anerieanug, Ð, teul¡eratus and Q. attenrirata were rrare ln tsaqlE.

Tbe hJ.gbest Íntenelty anel extenelty of nenatodle lnfecttons ln

frogs rae that of Rhabdtlas tanae wlth b.3 wotns antl !6.8fi. fhe

fntenEitlee of Oswalclocn¡zfa plBleus anril Coenoee¡¡coLdes ôukae

lnfections weïe 1ow at 2.2 anê 2.6 worrE reepeetively.

The blgheet lntenslty encl extensity of neuatocle

ln E_. hesrfo¡¡hnæ was that of q. p&X¡lene nith p.6 wormg

'lPhe lntensftlee of BhabclfaE bufonts ancl Coenocercolêes

fnfectfons were low at 2.3 andl 3.6 &rme :espectlvely.

fnfectfone

ana 78..1fi.

itukae

Intensf.ty an4 Extenslty of Helnlnthfc InfectlonE andl Slze of EoEt

The lntenefty and extensfty of, helntntt¡ tnfectfons Ln the three

sLze claeee¡ of !. plelens ancl !. heuf.ophryE sanpled fron ltfay t969 to

Februarg I$fO are presenteril ln Table XIII.
teo¡nrd frsgE of the enallest slze (class tAt), harboredt fewer

helnlnths than elther of the larger sf.ze elasses. No ceetodlee sere

for¡nel Ln sf.ze claee rAr frogs. frematoele lnfectlone wete constcler-

ably hlgher ln the rBt anel fct classes. The lntenslty of nenatode
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lnfeetfsns was hlghest in the rAt eize class ¡¡hlte the extenslty was

hlgher ln the rBf and ?Ct claseeg.

The f.ntenslty and extenstty of lnfectl.on shows a nar*ect lncre¿ge

fr:sn tbe snêlleet to the largeet slze clase of B_. hemlophrJre. l{o

acaathocephalans were fouad ln eÍze class fAli The lntenelty anil ex-

tensity of trenatoele enel ae¡oatode fnfectlone lncrreaseel wtth the sfze

of the hogt.

Intenslty aa¿l Sxtenslty efJFelnlnthlc Infectlons by Monthg of the Tear

Tl¡e lntenslty of,T,helnlnthlc Lnfectlons elurlng the ¡nrtodl Hay-

August 1968 fe ehown ln Flgures 6 ancl ?. R. Bfptens hacl hfgh fn-

tensitLes of nenatodle and trenatocle lnfecttons ln May ancl June, andl

1øl LntenEltLee in JuIy aad. August. Cestodes'welß ralely encounteredr

Þ. lrenlgBlrrye hael a slmLlar tæncl of helnf.nthic fnfectlons but stth

hlgh fntensf.tles of oenatoÈe infeetfsns. The htghest fntenstty of

lnfectLona H&s Ln June wl,th lower lnteasf.tLes 1¡¡ July ancl August.

Flguree I anet t säow the latenelty of hetrnlnthlc Lnfectlons

titurlng the perlotl S{ay f969 - February LWO. Ehe changee f.n ln-

tensl.tLee of neuatode andl tænatoile lnfectl.ons fn R. ptÊlens ehou no

sLmllarl.ty to the tændls obsen¡ed. ln 1968. ftæmatorle infectlonB we¡e

of a grsater lntenslty ttran nenatocle Íufectlous anril ceetocles agaln

were râ.rßIy encounterreél. The greatest lntenelty of helnfnthlc ln-

fectLons sccurreil cluring June, Ju1y, ancl August. Septeaber, December,

anel Febn¡ar1r were months of lowest helainth lntenstty.

Tbe Lntensfty of helnlnthlc lnfectfons of B_' henl.ophrys ln

L969 fB slnllar to that ot L%8. The hfghest l"ntenslty occur:reil in
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Ff.g. 6. eee lrlpiensi J.atenef.ty of helßlatbLc Lufecttoas by Eonth's

of the Perlodt D4a¡r-August L968'
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Flg. ?. Errfo hemlophrTrs: tnteucfty of Ìrelnlnthtc fufectlons by nonthe

of tÌæ perlocl May-August L968,



63

30

ALL

HELMTNTHS

May June J uly

TREMATODES

NEMATODES

Au g

.ì zo
'î,
Ê

3 ro
Ê



6b

I'19. 8. Rana plpiens: f.ntenelty of helntnthlc tnfectlons by months

of the pertotl, Aprll 1969 to Febnrar'¡r l9?O.
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Flg. p. Bufo henloBhrys: lntensLty of trelnlntbfc lnfectlons by

uonths of the pertod Þfay-Septeuþer 1969.
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July anel the lo¡eest ln August andl Septenber. ThuE the highest ln-

tenetty occurrecl one msntb le,ter fn the L969 eawpllng perlott.

Tables X¿v'Li¡ XltI ehow tbe nonthly varfatlons Ln the lntenslty

aael extenelty of helnlnthle fnfectlons Ln tlae L969 sanpllng peÉoê

of 3. BII¡lene ancl E. bgnlÈphqrs æspectlvely. The greateet extenetty

of tü,enatorle lnfectfsne ln frogs occutrecl 1n eprlng, wheræas nenatodee

were at thÞ hfghest extenelty tn nfd-sr.mner. Trenatodles were founrl

ln the greatest aumber of toede ln Ìday and June, wlææas a hlgh

extenelty of nenatode lnfectfonË waã uaintainecl tbrougb.out tbe perlodl

lihy-August.

tung flukes of the genug Eaenatolsechus were least abunclaut

dluriag the early breedtlng of leognrÉl frogs f.n lilay, andl fron Au.gust

thær¡gb hfbentatlon. fn 3. henlophrrye, Iung flukes we¡e at their

lowest iutenstty in mLd-sus¡ser.

OeBhalsgonfnus anerlcanug ancl ÐlBlocllscue tenpenatus were

cornmon only fn leoparit frogs andl æechecl their hlghest Lntenslty fn

the ¡pr"lodl June to August.

Ltmg uematorilee of the genus Rhabillas were at a b.fgh lntenslty

ta botb' bosts froettfately after thelr euergence fron blbernatfon'

Ehe græatest lntenslty and extenslty of Oewaletocrusla Bfplens

!.nfectlons oceurrect ln June ancl Juty Ln B. Bipie3s, andl June-August

ln 8. hênfophr*re .

Cosmocercofdles du&æ was found ln bo,th s¡reclee of host. lfhe

Inrasl.te uaE uost abr:nelant 1n ÞIay ancl June Ln frogsr aail June antl

July in tsadls.
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The acanthoceBhatan, ponphor-rry¡aehus !p. though raæ, occurred,

ln B_, henloph¡¡æ fron July to hlbe¡nation in Septenber.

Tabre x\nrl sho¡rs that the lntenslty of hernfnthlc lnfectl.ons
ln the sexualry uature aûuren' (sfze erasses rBr anè ,gr) fs greater
thaa ln Jr:renlle atrÌ¡¡ans (slze class rAt). ITo elgnlffcaut df.ffeænce
was fouuel I'n the fnteneity of helnlnthic fnfectl.ons between naree and

fenales.

H!.be¡matLon and parasltf.arr

lro sanples of Rane Ì¡Ípfens caught beneath the rce of Lake

Hanltoba were obtaf.neer for exanr.nation, fhe first saupre et zj
reo¡nrd frogs caugh tn gflr nets on Ha¡sch 3, r96t+ (naute xtx) naa a
l"ow fntensity of helntnthrc rnfeetlon of lr.r+ Ho¡msr and a hrgh
extenstty sf r@. firenty-four of the 2! frogs weæ f.nfectedr wfth
nematodles' Íflhe futenslty of the nemetode lnfectfone were nafnly clue

to Ebabrtlag raaae whfch ba. an rntenerty of g.r- rûo¡m',

Â11 trrenatodte specles that f foundl fn 196g and f969 sanples
occu¡recr ln the Ruseum sanple of tg6h. The fntenelty andr extenelty
of tænatocle rnfectrons ¡reïe row at 1,6 $ro,*s and effi.

The seeosdr øamtrrle csnststerr of ! froge, three from each slze
class' These frogs wene obtafaeet fron flshe¡-æn at Delta who b¿ct

caught the frogs fa glrr nete under the lce of Lake Manitoba ln
Ðeceñer 1969 anil tr'ebrrrarxr rrro. Etght of the nfne frog' rúe¡Ë paÌ,a-

elttzed by hermlaths, wlth the snarrest frog (55 nn. in length) rree
of bernfntbs. Tbe r.ntensfty of hetsinthlc fnfectfon ¡,a6 row at g.f
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ütorns. Rtrrabcllas EEae anil Oswalclocruqfa Bfplens lnfectlone Hlth lo¡r

fnteagltfes of 0.8 and l.l norus respectlvely, were the only nenptodee

founcl.

freaatoile lnfectlons wers at a hfgher lntensLty thaa nematodee

ln tÌ¡e ]169-10 wlnter eampre. The only two treuatode epeclee found,

C. a¡refleanuð anrì E. rectloplexuE, hact fntensftles of infectlons at

6,h anel O¡Bworæe rres¡rcctlvely.

MUIÌtl¡le Spegi.es Pa¡aeltlsu

TableE þ( and ffir glve the frcquency of the nunber of hernlnth

strncfes ¡nr host for the thæe s!.ze classes of !. plplens,Fnâ g.

henf.opbr:Ys respectÍvely. The æan nunber of helnlnth s¡eclee harðor¡eit

by larger hsets exceed those lufectfng snalrer andl probably younger

hosts.

eo[PAÍrBrrrsÍ

Statletical testE nete naele to cleteruite lf lung nenatoetes of

the geaus Rhabctfas ancl lung flukes of the genus Haenatoloechus show

anryr:iLnternctf.oa ¡¡lthln the hosts stt¡dtleel. Durlng the ¡rerloil. Aprll to
Septenùer 1g69, 2û2 Rana pùpfenE were autopsfecl. fron l+Ol+ lrmgs

exaøtuedl, 16O we¡e parraslte free; 110 harùored E. ranÊe only; pO

har&o¡etl E. netlf.oplexus only; and t+h harboreril both helnlnth apeeLee.

Table xxrr showe the conttngency x2 teet useil to cleterrnlne the

pt|eaeuce of an lnte¡.'actfon betfleen the two hetninth specfee, Yatets

ee¡lrectf.on coefflcient wag used anil no slgnLflcant lntelactlon fotrnd.
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TABTE XX.

&, .pl¡þg.: nultlple species lnfectlon

Slze class l{o. of he}ninth species
per host

Frequency l{een

A

o

t
2

,

4

5

6

IO

20

1g

I9

2

2

0

1.8?

B

0

I
2

,

4

5

6

2

5

1.6

21

15

7

,

,.o9

o
a
J.

1

2

,

4

5

6

T

'5

20

L'

18

9

4

,.22

*coLl-ected in 1969
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IABLE XXI.

!.1 henio¡hrvq: rnul.tlple species infectionf

Size cless No. of hel¡ofnth specles Frèquency Meen

I

18

22A 1.69

22 2,4I

2t

0

2

I6

2'

15

2.gt

B

,

4

4

* coLlected in 1969
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TASLE )OfiT"

Rana pipiens: lung trematod.es vs. lung nematod.es

- 

(tigures represent m:mbei of hrngs)

present

absent

tota]-
I

Ithaþdias

9o

160

present ¡ absent r total
lttt

13h

2TO

15h

!.ned.ioplexus

lciri¡2 = 2.3723

(Cfri)2 Y.t"f s corrected = 2.O't+9O



80

l{hen the pt€Eeace or abeeace of Juvenlle lung helmfnthe wae

teEtecl agaf.nst the nature of the lung lnfectLon (1.e. tremtodeg, or

nematod,ee, or both) tt wae fountl tbat whe¡re Juvenllee were absent the

helnfathlc Lafeetlon tenclecl to be wlth nenatodes or tnesatodes, but

aot both. Gsnvereely, lungs wlth Juvenlle helnÍnths tendedl to bartsr

botb neu¿toele andl trenEtoele lnfectlonE. Theee ¡esults rnay be lnter-

preteit Ln a number of ways. fhe explanation whlch I suggest lE that

tbe presence of Juvenile helnlnths ln lungs lnfectecl by both trenatortes

anÉl nenatodes ls ælatecl to e :retar€atlon of helnlnth clevelopænt.

Thus, tTre ¡esnltE tn Sable XXIII show a slgnlflcant lnte¡actl.on

betweea the helmlnth specles.

fables )ffiIV ancl þff testlng the presenee of an lntenactlon

þetr¡een lung helnlaths of B_. hentophrrys agrse with and thus sup¡rort the

abqre :æsulte.

PATEfi}ESICITT OF HET"ÞîTNÍEIC T¡IFECfIOI{S

Tbe læLnlnths ¡næsttfzfng the anunans causedl no vlslble har¡l

to thelr bostg.

üleasures of ffeart lengths were posLtlvely conelatecl wlth hoet

bocly lengÈhs. Fefther heart rllsteatfon nor the r:atlo of heart tlls-

tentíon to bod,y length lndllcatecl any correlatlon wtth the nunber of

helslntlrs ln tbe lunge or total helmlathlc f.nfection.
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TASLE )OfiTT.

Rana pipiens: lung ,h-elminth infection vs. presence of juvenile hel-minths(figures represent number of }.lngs) -

Hel-ninth
juveniles

Helminthic inf eetion
both trematod.es r either trematod.es r

and. nematod.es ! or nematod.es I totrt

present 1B

I

total !
I
I
I

27 r+j

lt99

Zl+:l+44 200

(ciri)2 = tB.or34

(ctri)t Yate's correcteð, = ]:6.2372
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TASLE )O(TV.

hemiophrys: lung trematod.es vs.
(figures represent

lung nematod.es
number of J.ungs)

H. similiplexus
RhabtLias

present , absent
I

þJ_f . n_i_q
total

¡
I

present
I
I

i37
I

absentit2oir:r¡gi2Tg
¡tr
ltl

---J----- -li----_--___-__L-_____J_--___-ltltotaliL57lL9T!Sf4

(crri.)2 = o.9573

(ct¡i)2 Yaters coruected. = o.ZIB3

38
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TA3I,E )O{V.

Bufo henÍophrys-:lung.hel¡ainth infection vs.presnce of juvenile heLninths
(figr:res represent number of 1ungs)

Helminth ic inf ect
either trematod.es
or nematod.es

10n

total
Hel-nÍnth
juveniles

both trenatod.es
and. nematod.es

present
t--_--__-_ -¡--______-_-__---___L,___-_-__-ltl
lllabsent i 16 ¡ tzg lr4¡
ll¡¡iltir¡B
ll
¡

2T 29 5O

tota]- t95

(crri)2 = z3.rBB3
o

(Ctri)- Yate's corrected = ZJ..2I||



DISCLTSSTON

Ff.ve species of treuatodes, four of nenatodes, anð one each of

cestodee and acanthocephalans, were founrt in the 657 aa:urcnE exanined.

All the s¡recles of helnlnthe founcl 1. B*. henlophrys are new hoet

r.eco¡.rtlE. Oswaldoeruzla ptpteng fron Bana plpÍens 1s a new Canaelian

record.

More helmlnth speciee per host epecles were founcl ln the

arrurans from the Delta nareheE than ln elnllar studiee ln the Unltecl

States (faUte XXW). fhle was probably clue to the targer host sanple

sLze in ny study.

The factors affectlng the ecological relattonshlps of the

hoEt anil fts helnfnths are dfscusged separately below. It ehould be

rememberetl that nany factors lnteract to lnfluence the host*¡nraslte

relatlonshtp.

MLMINTIIS AND ENVIAOT{MENTS

?he more aquatlc E. plptens harborecl rnore hel¡alnths ancl

helmlnth speclee than ctful the lesa aquatic B. he¡nlophrys, These

obsenratlons support the ffnctfags of Brandlt (rgSø), RankLn (r9l+5),

Bouchard (rg¡f), l{azurmovlch (I95f), ancl Markov and Rogoza (1953)

that lese aquatic hosts have fewer parasitéss.

E. ptplens alternates bet¡reen aquatic neclia antl the dlaap

grouaci surrounding the marsh bastne. B_. hemiophrye, though aquatlc

tlurlng íte br"eeclfng perfotl, alternates between the damp ancl the well
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tlrainecL grouncl of the uarsh, beach rlclge, ancl sanely beach of Lake

Manitoba. hnkln (L9l+5), ancl Bouchard (fq¡f) found that platyhetntnth

infeetl.ons are aesocletetl with an aquatic envlronneat as they r.equlne

¡rater for swl¡nmlng anel usually aquatic lnteruecllate hosts for thelr
developnent' The greater sverlap of the leo¡nrd frog andl platyhehulnth

envfronmentg f-n contraet to the lesser overlap, spatlarty ancl ternp*

oralJ.y, of the toad anil platyhelnlnth envlronnentg, correlate wlth the

higher extensl.ty ancl Lnteneity of platyhetmtnth lnfectlon ln E, Bfplens.

Nematode lnfectlons were aEsociatetl with terrneetrtal environ-

uente by Brranctt (rg¡6), Efazurnovlch (1951), lifarkov ancl Rogoza (lg>Ð,

and Lees (tgøZ). The greater extenslty and Lntensity of nernatode Ln-

fectlone rn Ð- henlophrrs. thau ln R. plpiene supports the above con-

elusion aeeocfatlng aenatodee wltb a terr¡eetrlat environrnent. The

lntensJ.ty level of nernatodle lnfectfons Ln 3, plpiene rnay be the

result of more frequent vfsits to a teræetrlal envlronraent by the

host.

sIzE oF HCIST A$D HEL¡{+{îHIC I$FtsCTIONS

Larger and presumably olêer frogs and toade harbo:red con-

siclerably gneater number of helnfnths than sngller lndlvlttuals. This

agrees wlth the obEer¡ratlone of Br:andt (fgS6), anrl Bankln (f93?) r¡t¡o

stucllecl ealemandler paraeites. The greater nunber of hetnlnths ln

large bosts could. arfse fron greater e¡rposure to helmfnthlc lnfectlon

through larger food lntake. lânother cause may be the carry over of

pargslteË fron year to year as noted ln my obger¡ratlons of parasltes
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ln hibemating anurans.

Tbe gFeater nupber of helmlnth e¡nclee ln larger anu¡ans cannot

be attrlbuted to a illffercnce ln ctlet betseen larger ancl eneller hosts

ae the ôlet waE etnllar 1n klnd and nunber of oceurrences of foocl ttene

fn arl eizee of anu¡rans. Accumulatlsn sf herniath slnclee, together

slth behavloral ancl physlologlcal propertlee of oleler hosts ls probably

æflected ln a higher dlegree of nultlple specles lnfectlon in 1argcr

&tlllli&Itg.

SIT OF EOST ^ANÐ MüfiT{TETC I$¡ECTIONS

A couparlson of the fntegsfty of hetmlnthle lnfcctü¡one ln nale

ancl female anuñlns rævealed no elgnlflcant dtffer¡ence. Lees and Bass

(fg6O) founcl that'nales of Bana lenBor¿rfa harboæit moæ hel¡ninthe

tbaa ttldl the feuares. rn""ãhore suggestect tÌnt the fenare homone,

oestraclfoL, was responstble for the depression of th ler¡el of ¡nra-
sftizatlon. lly data contrraclfct tbese ffnellngs. îhe gneater lntenslty
of fnfectlone fn sales etudlleet by Lees and Bess nay be the reflectlon
of the Larger slze of the males ancl the posittve cor¡elatlon of host

size wlth lnfectfon lntensity.

SEASO!{AL VARIATION

-

Ífbe lntensfty of helnlnthlc infectlons of B. Bfplens anit g.

henfophnfg r¡arlee from month to nonth. fn nost cases tbe varlatfons

cannot be relatecl to eeaeonal. cbanges. An atteupt was nacle to
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cor¡Flate the lntenelty of helmlnthlc lnfectlons Hlth the phases of

actlvlty of the hoste anrl the rife cycles of the par:aeLtes.

The greateet lntenslty andl extenslty of the general helnlnthic

lnfectfon in both hosts Ln LJ6) occurred after their emergenee fron

hlberøatfon ln late aprtr, to nld-srmmer. close exanfnatlon of the

<lata r¡eveale thåt the hlgh levele of ¡nrasftfzatlon clurlng nld-supper

reflect the lntensltles of g. aærleanus infections in leop,ard frogs

anrt o, Þfpfens f.nfectfons in toadls. rf we regarrl the lntensity andl

extenslty calculatecl on the baslE of lnfeetÍons rcsurting fron the

renafnlng helnfnth specLes, the hÍghest level of parasltlzation would

oecur 1n the sprfng. fhls agrees wlth the parrasittsn lenels I for¡nrt

in l!69, andl the lncllcattons ln the llteraturs, that the hlgheet

helutnthic lnfectlon occurg rlurlng ancl shor+ty after the breedHng

perlod of the host. At the Derta marshes thls perlort fs fron Aprll
to June.

Lung flukee of the genus ltraeuatoloechug wers found Ln least

abunclance from JuIy to Septenber. Accordlng to KnII (fgEO)

Eaenatoloechus ggp.. rcqulre an aquatlc gastropod:and dhagonfry Eyrtrph

as thelr neepecttve flrst and gecond lntemeclfate host. The high

lntensity of lung fluke lnfectlons eluring the perlocl aprll to June

ls prrcbably ilue to new fufectlons contractecl at the til¡e when the

host le nalnly aquatlc ancl ingestg eorp aquatic arthropods. fhe

obseryecl deerease of the lntenslty of lung fluke iufectlons after

June ney be eÌue to the loee of the order frukes whlch had over-

wlnteæcl wtth the hoEt andl the rtecreased uptake of aguatfc Íneecte

andl Lnte¡meellate stages of the ¡nr:aslte.
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The lnteetlnar fluke, cephalogonfnua americanus, ls the aost

frcquently enconnterædl helmlnth ln E.i,gåplens.. rhe intensfty of

lnfectlon wlth thls fruke fs subJect to errratic varlatlon fn the

leo¡rard frog. I¿ng (L9ffi, L96Ð founcl that c. arerLcan¡¡s utlllzecl an

aquatlc gastropod as lte ffret lntermetlfate host anct tadpole or frog

eplclernle fsr lte seconcl lntemeellate host. teo¡urd froge wouldl becone

lufecterl by fngestlon of shed skln contalnlng Q, amerlcanus cyste.

Tailpoles antl newly trransforßed froga ar^e abunelant on the surface of

ually marsl¡ baelns fron June to August. the ovenall high lntenelty of

C. amerlcanrls fnfectlon cturiag thfs tirne nay result fron the fngestfon

of lnfeetecl tadlpoles and newly transforsedt froga as ¡çell ee eheel ekfns

wlth encyetedl cercarlae. lheæfo:¡e, the factors probabry responslble

for the r¡arlatlon of c. amerlcanuE lnfections in reo¡nrrl frogs aræ

the llfe ctrrcIe of the fluke anð the habfte of the hoete.

lfbe rectar fruke, Dlprodlscue tenr¡enatus, gener€rly causlng

fnfectf.ons of low lntenslty, $,a6 most f:requently encsuntered tn B.

Bipf.enE fron Jr¡ne to August. Ae the ltfe cycres of q. tempelatus

ancl Q. anez.lcanue are elnllar ancl the intermeiltate hoets of both

frukee a¡e cotsmon ln the narsh, the lower fnfectlon rate of D_.

temperatue ln R. pfplens fs probabty dtue to the frukesr lower popu-

latlon denslty !n the narsh.

Ehe relatl.ve absence of c. ane¡Lcenus and A. tenpe¡atus fr.on

toatls ls noterorthy. rt te probabre that a chlr skln, racklng a

pretectlve ¡n¡cous coatlng, ls not eonclucive to the survlval of

encyetedl cercarf.ae of q. ang,rlcanr¡a eud Ð. tenperetus. Furthernoæ,

ny d.ata eto not lnctfcate any preclatlor¡ on tailpores by g. healoBhnrs.
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Therrefsrc, the necl¡anlsms utflized by g. amerl.canuB ancl Ð. tenoerratue

for entry into a host are fneffectlve for the trane¡nissfon of infections

to Þ. he¡alophrTrs,

Gorgorlerina attenuate le rare ln reopard frogs ancl ln toaele.

îhe ¡a¡e occurrence of the blaclder flr¡ke pnobably resultg fron the

absence of lts firEt lntemeclfate host, a blvalve nollusc of the genus

sphaer"lum, froru;the marrh baefns. The oceaslonal lnfectfon ¡rith G.

atteunta wae probabry Blckecl up in Lake Manltoba wherc $phaerllcls are

knswn to occur.

Osweldoeruzla plpleae lnfectlons Ln the less aquatlc å.
hênloq¡-r":rs were tno¡re prenareat after the hoet haet left an aquatlc

environment. The lntenelty of 9. pipfens lnfectfons ln R, BLpl.ens was

lowest cluring tbe hostsr breetllng Ierlodt, Sfnllar obee¡¡¡atlons werp

nacle by Bæ,ntlt (rg¡6), Mazunnovlch (195r), Markov and Rogoza (rgls),
and teee (tg6a).

rnfectlonE with the Lung nemtode, Rhabclfas r&nae, sbowedl a

cycrlc var"Latlon 1o E. plBfeas cturlng the tø9 samprlng pcrld.
AccordLng to walton (1949) ttre eggs of thte wonn clevelop lnto ln-
fective Juvenlles wlthln the host. The c¡rcric varlatLon of the

lntenslty of lnfectLon may be the ¡reeurt of ar¡to-fnfectfon of the

hoet- Tbe eggs of Rbabcttas þgfonfe, a lung nemtoðe of å. henlophrJrE,

a¡e r¡egsecl wtth feces andl. b¿tch into lanrae of the free-rfvfng
gereration. The hlgh lnfectlon rate ln l.lay suggeete that lnfection
fs contracteel Ln the nolst habltats sunouncllng bneedtfng sltcg.
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EOSf SPECIFICIIT

cheng (rg6l+) defLnecl host e¡rcctftcfty as uthe natunar ailapt-

abllity of a species of Inrasfte to a cerEaln speclee or group of

hssts.r Ee concetlect that nechaniene æBponslble for host speclficlty

a¡e not coupletely knowa anril tbe clegree of s¡nclflclty ellffers fron

s¡reeles to s¡ncles. In the present su:rrey aome degree of host

s¡ncffilcfty was founrl.

Ia all but two oceaeLons the lung flu-kee H. rcclloplexus and E.

simlllplexus sere founel ln thelr necogufzed aud acceptctl hosts, R.

nl.pfeas and. B. bemlophrJrs rcspectlvely. rn the two exceptions the

belninth specles ¡reæ of norr¡al appeanance and were rradllly lclentlfledl.

The evlelence lnclfcateg that host speciftcfty erlste. fhe problen is

to'extr¡Ial.n Èhe nechanlstrs of thls e¡nclflet$y tn two hoets tbat often

Fhare the seåie habltat. The nechaàisns of thfs s¡reclflctty ar.e un-

cloubteelÌy eomplex and r¡arlecl, anil probabry are contrlbutedt to by

ecologfcal anct pbysloiogical factors.

fiúe study of the epeclflclty of Rhabdllas ranãq andt Rbabdllae

buûóÌxlE ln thefr ræspectlve hoets ln thls Eurrrey ls Eatte dttfflcult by

the uncertalnty sf thelr lrteutlflcatl.on. Ae no experlmente on the life
c¡rcles of these worms ¡rer.e conducted to verlfy the fclentlflcatlon of

the two species, the cllfference 1n boety rengt,he of the nenatodles ln

each hoat epeciea may be lnfluencedl by the dtlfferent lntennal environ-

neat of the hogts. rf the nenatodes a¡e lndleetl R. renae in B. Bf plens

anil E. bufonfs 1n B. hemlopbrnrs, tbea a hlgh tlegree of host epecl-

ftcfty wae f,or¡ntl.ln thts study. The nech¿nisns of the speclflctty
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could Ïesurt fi¡on the assoclatton of the lung wom and the chenlcal

constLtutfon of the hoetrs blood rçhich ft lngests.

I!ÍTILTIPIE SFECIES PARASITISM

!{any lnstances of multlple specfes parasltlsn ¡rere founcl la
both hoste. E. pipiens hbrborpci a naxlmun sf sfx helntnth species

ancl B. henf.oph¡yE harborert a uexf.mun of four.

Ðogtet (rg6lr) gtated: othat the entlre quantltatLve endl

qualltative eonposltlon of tbe parasfte populatlon of var-lous hosts

le €letemlneel not only by the ecologlcal factors and conditfone which

the host, aE the micro-envlronment, hae to offer, but also by the

cbaæcter of tbe tnterrelatlone between the fnelfvtclual specf.es lnclr.¡deel

ln the paæ,ettocoeassl.s (entlre paæslte populatlon of oae host). These

lnterrelatlons a¡= Ln sone fnstaaces antagonlstlc, the Bresence of eoue

s¡recles preventlng the occu:rence of nembers of another, tJben the

relatf.onsblp 1s of a s¡mergfatlc chanacter, one l¡araslte lncreaEes the

ckances of the exfstence of the other.r

l{hen tbe observed nunber of cases of lnfectton ¡llth two speclee

of helnLntbs was eompareel etatfetlcelly wfth the uu¡¡ber expectedl, only

ln the !. renae-H. reclfoBrexus and B, bufonle-E. elnlllBlexua para-

sLtocoensses ffas a elgniflcant dlffeÌence found between the nunber of

expecteel. and obeervett ilouble Lnfectlone. The contlngeacy Cht2 teet fn-

clfcateil tÏ¡at the presenee of both s¡ncfes of lung helnlnthe lncæased

the probablllty of Juvenllee sf elther elncles occumrng in a rung.

TÌ¡ese resurte eupport the oplalon of Knrlt (1930) that the pr€Éence
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of Juver,rlle wotss fn nlxecl fnfectlons of luag nenatodes and flukes æ-

latect to soue clegæe of ¡eta¡rtatloa or lnhibltlon la the cleveloprent

of the ltmg helnfnths. fhe correratlon fndtcates tbe pr=sence of

aatagonfan in the lung nenatode - rung fruke parasltocsenosls.



StJH!,lAnf A¡ÍÐ CONCLüSIOIÍS

1. Ereven specfeÉ of hermlnths were found ln the present etucly, nlne

of tt¡en were for¡nd ln both Rana plBigne (5 of t¡enatocle e, J o!

nenatotles, ad one of cestodee) aad Bufo henfophrJrs (5 of tnenatodes,

3 of nematodes, and. one sf acanthocepbalans). AII helnfnth spec!.ee

founcl to B-. hemlol¡h¡ys are nevt hogt recorrle. Ogwaldocruzla plplene

Ls a new Canacllan record.

2. Seven helnlnth specfes occurrred in both hosto¡ four wer¡e speeffic

for a parblcular host'B Evlelence euggestecl that the aepanatLon of

Rhabdtlae bnfonis anct !. t¡anåe ls dloubtful. !'l.ve helnlnth species

occur*rfn$ 1n both hosta He¡e rare ln a partleurar bost. Eaena-

tolsechus nectloplexue anil $. slmfrfBlexus eeem to have separate

hsgtg.

l. Anunans llvtng nafnly ln a eeul-aquatlc envlrcnnent arre Inrasltlzecl

by noæ helnlnths aadl helnfnth s¡leciee tÌ¡aa thoee ltving aafnly in

a ter.rrestrlel environment.

Iarger andl presumabry older hosts harbor.ed moæ helnlnthe and

hernlnth epecfes tb¿n enaller anel yoìrnger hosts, probabry due to

the acer¡sulatton of helnlnthE fron ¡lear to l¡ear. No slgnlffcant

dlfference flaB founcl ln the lntenslty of hernalnthlc fnfecttone

between nale and female hosts.

Thre extenslty aacl lntenelty of helnlnthic lnfectlons r¡arl.eil fron

nonth to:,inonth and could not be eaelly cor¡elated wtth seasonal

Brogr=ss1on. Changes 1a the extenslty and Lntenslty of he}alathle

infectlons clepenclecl on the habtts of tbe dteflnltlve host, and the

b.

5.
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life c¡acles of the helninths.

6. t{urtlpre epecfes ¡nraeltlsn iE comnon ln the anurana sunreyed. As

nF,ny as eix species of helninths ¡rerre found ln Eoæ specinens of R.

pipleaer and four epeclee ln sone s¡æclnene of g. henfoph¡-Jrs.

?. Juvenlle lung helalnthe were foundt ln a grreater nunber of rungs

herùorløg both tnug nematoeles and tnenatotles, tï¡au ln lungs har-

borlng efther Lung frukee or lung nenatodee, A etatislcal con-

pardson of the expectêd anel obsenrecl frequency of occurrence of

Juveniles ln lungs harboring both trenetoctes andl nemstodee suggested

the presenee of antagonisn in the Rhabdtiae-Eaenatoroechue r)ara-

EftocoenosÍe.
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TTGffATOÐA

o@ER: DISEESA VAI BEffiÐEB, 1858

SttsOtÐER¡ PR0fOSEO¡IIATA 0DENEB, rgOS

FAI{ILY: PT,AGIOTHIIDâE tdAIÐ t LgLT

1. Eaemtoloechug Epetfoplexw Staffor€, Ip@

fn Eaaa ¡¡fpfens - Iunge

fa Br¡fo henlsphnrg - lunge

2. HaemtsLoeehuE slnLllplexus Staffor{, Ip02

tn@plnlens -1ungs

ln Bufo hênlo¡¡hrtre - luugs

FA¡fitT¡ eEPEAL(rio¡{rMIDåE iSICOLË, L9A,

J. Cephalogonlnt¡e americanus $tafford, 1pû2

in &na p_lpienE - fntestlne

ln Bufo hbnfophrgs - fntestf.ne

FAtr{ILl: PAEAMPEI$T0ñ{ASIDAE FISOEOBDEB, IgOt

h. Bfploð+scus teulBnetus Stafford, lp0!

in Saaa pipfens - rsctr.¡m

to EgIg henglopbrTe - rectum

FAEftY: GOæ@EBIDÁE LOOSS, 1901

5. qet€od€ÍtËã attenr¡atâ'l $tafford , 1:gæ.

ln RamU[plenE - blactder

fn Bufo ÞeqlÉ¡¡¡gg - bladeter
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OIDER: IEABDTÁSTDEA RAII,EET,

FåMILY: SHABDTASIÐAE EAIIIEI,

CESTOÐA

OÐER: PR0æOCEPEALIDEA MOIA, L9Zl8

FAt{rLT¡ PRI0|EoCEPHALIDAE LA Rt¡B, 19t1

6. Ophlotaenla saphena Osler, 1931

fa Bana plpiens - fntestlne

J. Fbaþàlae þufqqls Scbrank,

NEÌfATOÐA

LgL6

L9L5

1?88

ln Bufo healoBhrvs - lungs

8. $g!!@ lanee Walton, 1t2P

Ln Ban¿ pipiens - Iungs

O3ÐER: SBS0NeÏLIDEA DIESING, 1851

FÂI{ILY¡ TRIOEOSTROUCILIDAE trEIIER, L91.2

9. Qqalilocnrzla l¡lBlens llalton, lt2t

1n SEg Blplens - fntestl.ne

1n Egfg hênl.ophryE - Latestlne

L0.Cgsqgqercol4çs 4qlqq HoII, 1*!9

fn Baaa piBiens - æctum

fu Btrfo henlophrlrE - rectum

ACANEBOCçPEAI,A

OIÐER: PALAEACAFTHOCEPHALA MEIER, I93f

FÀHILY¡ PO!{PEORH':INCEIDAE TAI,ÍAûUTI, L939

1I. @!gIb7gg@. sp. (uuluocolLt?)

ln Bufo henloBhnrs - tntestlne



APPENDTX TT
ro5

Haena to loechus. med iopl. exus

sirníl.f pl.exus

-

Rhabcllas ren&e

Cephs.,loeoJi$us amerlcanus

0swalCocruzla plpiens

Oohiot¿enia saphe¡q

Gol|go_tl_er ina a t t_gnua tta

DipLoC iscus te_¡rpera tus

Cosnocercoldes dukas

E,

Dissectlon of þgg ptplens as per Croll(1966)

showing locatlon of helnlnths.
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Iung

s tonech
;

rintes tine

blacld.er

rec hr¡n

Haena to þechus girnil lplexus

g. ned.ioplexus

Rhabdias bufonls

Cephalgqoninus a¡¡erl.eanus

0snaldocrlrzig oj.plens

Pourphcrhvnchus so.

Go¡so{er:lna a ttenqgb.la

Die1gC, isêus temne.ra ürs

Cosmocgrcoides 4uk;rc

Dissectlon of Bufo hemlophrvs as per Croll(Ì956)

ohouing locatlon of helnlntbs.
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ÐATA COIJ,ECTIOT{ SflEEfS

IO?

Culfcctor: L..1. lllynkn

Habltat:

Statlon:

Terp: Alr:

lleter:

tleather:

Host:

I¿neth (m. ):

Welght:

Age:

f of Puasites:

I¡cation: Ext.

Host structue infectetl:

It1t.

($ totet
lafection)

Food AvallabLe:

StoDach Contents:

Patbologf:

Itlentlfication:
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APIESÐIX TV

$ne wo¡m of the genug Poq¡þorhp.chus was foundl fn eacb of four

Bufo Ì,¡enLophr¡fs s¡reclme,ae,. This genu6 usually trn¡asftlzes fish' The

four toaels infeeteê with PouI¡hsrhynchue sp. were capturecl at the

inÈerçhase of the sanely beach and, water of Lake lfanLtoba where arcphl-

pocts of the genus Garcrus herbortng acenthella6 EEy bave been eategr

$lgure A. shg¡rg the genenal appearaace of the Pon¡phorhynchus

sB. foì¡ad fn B. @þt!Ð8.
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APPEI\TÐDT V

NAfTONAI UTiSET'M CATAT,OCUE NUMBERS

þns, piBiens specimens from Lake l{anltoba, tdarch

(e5 gâqa p-lp@r courbesy F¡:ancie Cook, Curstor

fe¡

Specfi¡en

3, 196l+.

of Eer¡ntofoey)

gataloel¡e #

768a-7

?680-8

7679-L

7679-9

76lg-to

7679-tt

7679-L5

7679-L7

rfig-t4

7679-L2

7679-L3

7679-L6

1

2

3

b

,

6

7

I
9

10

11

L2

r3

Oatalogue #

16lg-z

767e+

7679-'

7679-6

7679-7

T680-r

7&o-z

?680-3

?68CI+

7680-6

7679-8

7679-3

768a-5

Speclmen

rh

L5

r6

L7

rB

r9

20

2L

22

23

2\

2'


