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o A Gampmrntivw Stuﬁy of tho |
ﬁhlminthw er the Annra from Five Givan
maaaliti$s .

Tho frog ia nsea yrobdbly more than any other ani-

" .ma1 rar dineatlom 1n & zoologioal labaraﬁory.« The paranites

found 1n the gwnna Kana havu baen oxﬁenaivaly :tudiea ana
aoeoribad.,;:~ | ’ o
In thia 1nrest1gation an attampt ia made to namt and

deaeribe the ditfaranﬁ parauiteu foumﬂ in trogs and toada
fram a tew given looalities nn& to eompara thnir ailtribup .
tian. I was intarented empeoially 1n finding eut if tho hal-f
'minthh harborad,by thﬂ Annra aeeured frem ﬂiffaren& 1ecali-
vties woula differ ta any graat oxﬁcnﬁ &8 tqapeoiea or avan B
ganmra. | S | |
‘_ - Arter uearohing tha 11teratura 1% was round that
”many new npeciea nnmed hava varioa so little from pravious-
ly named paraaitos th&t mnoh douht has benn‘raiaed /8 to
‘”whether thoy nhauld be given 8 naw spscific name or not. Tho
 nam1ng of tho nnw gennz Ophooraonia by Ia Rue in 1914 was

j onpooially objacta& to by'Eybelin (191?) who oensidsred 1t

‘,to ba synonymoun with Konxionlli'u genus cropodobothrum

,Kowevnr the gonnn Ophiotaenia ueemo to atand

| Tho maaority of paranitas feuna in rrogs wero rirst
daaoribod in Europn and whnn ) aimilar one wau found 1n.A~

,merioa 1t ‘was givea tho old world mame. But ugon furthor



- utw&y onaugh dif:reramw were ofton found to craate a. new
B }apac:lee. For emmpla. | wmn om ot ‘bhc 1argo mtastm.l "
:&‘lvkes ‘balonging ta the gem Diploaismzs was deaeri‘bca.

rram Rana amulema. m Eurapa 11; vms given the -pecin

‘ nama aubelamtuu. :natez' Staﬁor& gwg the nama me to thua |

nuken whan tmn& m Amariaan trogu. vpen mre eritioal exs
vamim’cian 1t was shown that’ .m 'bhis ao\mtry a new npocies

nama woum have ’ao be ereated.

| Ma’mriala anc, Twhniq‘m
‘ The fraga atu&isd mre graupe& acaora.ing te epacies
a.na 1@@9.11#3 from wmeh meam:ad. Altogether soven groups

wcra mtu&iad. twe ef Rena ﬁipiemx ::‘rom :Eninoia, ona of

thu mme amcim each from Maeom:in and Kanaan, ; alue a i

: group cf Rm araolataa rrom Kansaa amo. Ram olami'oam from =

'Imuisiana. A Low MQ americanus from Kanaua were also OXe
uminad.. NI | e | |

Tha followi.ng methoa. wan empleyed in the oxamination
of the ;trogs,.. The, frags were ethorized an& ‘each ‘organ vas
imme,dié.féély ramove& from the body snd ommimaa. in ‘mormal i sa-
1ine. The bo&y aaﬂ'ey and the mrtace ’oamnth the ukin were
 %horoughly exsmined. I SRR
. The trematodes and. ceatm‘lea wem :tixad in Bouin'-
picro»tormal fixing £luid, Tho time for ﬁxation dopended
aponr the size e:r the tremte&u.» '.Een hours pra‘v‘ea. to be imr-
ficlent for tho largo omu while two or three hours vers

nuﬂiciant tor the smaller oneu. Deluﬁolﬂ'n homotoxylin



& :
| wa#-uséd thr.ntﬁining} The nedifiod methad used by Ruth
Shaw (1928) Jn atainimg eento&os from the QOg-wns rollowed.
.ﬁ01l of Wintergreen'wnu usea aa a Qlcnrer and,prove& to be
much botter thﬁﬁ:ZYLGﬂﬂr e  .' T O A

o Mo attampt was naae to :tain the nematode parasites.
Thay wero fixed 1n aaid-corrosivb lﬁblimnta tor two hourn,
_wanha& 1n 50& alcohol tc whioh onough 10&13@ was a&da& to
: celor 1t uligh&ly. Thuraafter the? wora TUn up tha aeriea of

alcoholu to_dbaoluxp, unﬁ closrad 1n glyoarine anﬂ axamined.

| | | Disausaion B

In tho froga ezamimaa, parasiton wera found 1n ths .
region banaath the akia. in thn Yody cwvity. lungu.i blaﬁa
dar, anﬂ tha digestive tract. o paraaitea ‘were found- 1n
the 117@» or tho kidnayn.' The blood was not exnmined in

this stuly, '
: . A. Parasites Bonaath the Skin

Th@ra wa.a only one kinﬁ of paraaita fbunn jnat unﬁsr
the skin of tha frog‘namoly. Glinoatomum uttenatum. Species

of thia gonns Were xirat dinooverad in Iish ¢nd later 1n
' rrogn. For a long time it waa thought thnt thg.g f1ukeg “wore
all or this nane speciea. Clinostomum marginatum. In 1911
. O:bornn stuﬁied these trematodnl 1n filh ana froga anﬁ
round that the difreroncea between the paraaites af tha two

animalm were 0 small that thoy ahould be assignaa to thu

uamt spaoie. namcly clinontamnm marginntum . Ruﬂolph Gort.

howovvr,i working along the same 1ize at tho namo tima con-
oluded that tho difrerenoes 1n strunturo of the paraniten



:tram the Mrtarent howbs wero prenennca& enough to uparate

o th&m aml prpposea the mma clinoatem attana’mm for the o

~'~\'.;,

type :tound in frogs./’ plar
o I ﬁrst noticad theaa cncyatea Ilukez 1n 2 speoimen .

- ’braught me from the Phys 1ology Departmen’c ut Kansaa 'Gniver-

aity. 0n ommlag tha Rans pi.piens trom Chiengo .' *kwem-
| mix a.vat containing paraaiﬁea were taken from the meaen‘ba—

- rien and peritonaum, | aspecially m ‘the regien of tha neck

) a,ud limbn. mme, hawemr. ' wera fmm& withtn the muscle
The a'mraga !.nfeetion of the fonrtoan npeeimons wes
7.8 nvkes. The seconﬂ gronp fram chioago vms the enly gr- '
| ouy in which clinoswmum attenatum wae :tou.nd ‘

PR on freeing these flukes from the eyet ﬁhey bacame
mry acti‘va a.nﬂ ma groat pewer of oxpamion aml eomraotion.

. uamatimea remhimg & length of over eleven minimotors. Onc

mumsea egeciman measnrad ten and two-%enths millimaters,
'but the average 1eng~bh of the specimen was fo‘u.nd. to beo six

ana se'mnutmtha mill:lmetera in toto mount. ‘The ratio of

acetsbulum to mml sucker was three to_one. Two daeply lo-

| ‘baa tentea wera loaated. on th& pom’aerior third of the ‘body

. and, 'bei;weon them. to tho ri.ght 15 looataa u sme.l]. le'bed

. ovarya An ovi&uct pasaeu arouna the right end of the ‘anter-

| ior '&eatin. o.no. eomots w:lth tho utam. The u’eem nt

rirsix :ta nat distimt and appaarn es a brmhed stalk m to-

' to nmj;, Howwer s@vera.l apaaimcnn mre kapt alive in sa- '

,,,,,

lim nclution tor thirty-six houru a.nd thoee npaoimen were

T

L}
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f;xﬁ& and stained and showed the uterus ags an elongate sec=
like struaﬁure. The poaterior part ef the intestinal ceca
~are rough in appearanoe and whan the specimen ia alive has
a yallow oolor. My measurements of the flukes ara someﬁhat
]1arger than those given by Co b probably dua to the differen~
ces in fixation.«' . , ,\_
' Ba Earasites of the Boﬁy Cavity )
Dnly one kind of parasite wag taken from the body

cavity with the exnaption of Olinostomum attenatum, a ne- :

matode which we Were unable to ¢lessifys This parasite was

very abundant in numbere'twb and fifteen of Rana clamitans.

;;mumbar twc‘containad,thirtyndne of these nematodeg, and
number fifteen contained twenty-three ( Chart i)‘ Both
‘sexas of the nemato&e were present the longest a femele
_measurea fifty millimeters in 1angth. The cuxicle covering i
 the body was transparent, 8llowing all the internsal orgsns
to be seen plainly. Mbra work w111 be done on these parasites
later. L |

| Ce yaraaites cf the Lungs , -

“ Three dlfferent parasitel Were fbund 1n the 1ungs of

l“'the spacimen examined. The flukes belongea to the genus

‘;Pneumoneeces but were of two sPeaies ‘namely: Medioylexus

‘and parviplaxus. The nematode was Rhabaonema nigrovenosum

1and belonged to the Ascarid group. \,r“i'

‘Pneumoneces reprasentattvea wara found 1n the diﬂ»

ferent groups with the exneption of Rena areplata, the Rana

pipiens from‘w1eaoﬁsin; and théwBufo:amerio&nﬁSa They were



TG 6 e |
| hewever,a zmmemus 1::. b'at tma gx‘oupr the Rana piplomz frem |
‘I.a.wremega meam' Wiﬁhin the intestinaa Bt éne of 'cheee '

‘apwimn twanty-aix 1arm1 tremteﬁes ef ?nanmonoeeaa mea.ia-

plexus wers :f.‘oumy '.t‘heey ware migrating up the digestive

| Jtmct ta !;he menth. i’rom vmieh peint they anter ths glottiag
than ta th@ 11mgs. tha normal ha.‘bitat ef the aa.ult. 'rhe lifo
“I':.;kwalew of :E‘nenmoncmes me&iaplem ana }?. parvi;plem haw i
"‘?‘hbrtmghly werkea. mzt by Kﬁull, 1931; | R R
;. 'wwe speai&b of I’nevmomeces waro foun&. in my aai-

.;ialaatiam fhosa :Erom the Eann pipiena were mmeaiaplum.

':,\smﬁ. those i‘rom Rm alamitans wem ?a parviplem (cha.r‘k 2}. .

.J,Tha litera.tnre ahews thaf. there ede aWen species oi’ Pneumo- :

Qnoeeea inalnﬁing Ix*vin‘a I’.\ parviplem‘ The other six, as

ﬁemeri‘bed 'by ﬁart, aro l’neumanoeeas aimiplem. ?. nomplex-

g '.um.f ?. me&iqplem, Pq lan.giplem, | m breviglem, a,ml

J"and 2 coloredensis. | |

L ’L‘ho mos‘b autetmmg featnres uf aeparation ara the
B nyiéid, '» ﬂhapek ana poaiticn of tha t'wtos an& evary. and the
aorreuponding Iene:fzh of the ou%sida 10ngitu&inal folda ot o
‘the utem mm teshes of .?. mdioplam ara almast spheri—

- oal,, whiz.e f;hosa of g. inglam are ovar twiee as 1ong

as wiaes 'I'ha oVary !.n I'. meaioplum 1a oval withon’b lobaa.

‘whn.o tho emry of ‘bhe r. parviplem 19 aaepl:f lobe&. tharo
| kara no uterine roma outsido ’sho intaatiml ceca m P. me&io-”

_pl@m. whilo snoh folds axtend. to ‘bha posterior testes 1n
. 2. parviplem .. mgurea eleven and ‘awelva giva a aompara-,

/ a

’oive pic’mra of thasa npociea. The 1ongem‘; ad:alt 1\mg tluko

»
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L mmm Rens wmrbm ma f:m and. ena»tenth milnmetarm The

: kf‘:'ra'am ai’ mammmm to oml mekar wes. fzwo ama six—tamm %o
“ 'J:h«a m:ugwt ewaimn fram 2, mediaplem meaaureﬂ.
- elwan am‘i fnm-ntamhs mulimeters . »bhe shortea%, igm ;n-
| _"Gl'uaing the larval forns takon.from the intostines, wes six
'mnnmtwa .wzag. The, mmmge 19::.51;}1 af tha a&ul‘aa was- aevan :

A am annutunth mnim@twm frhe ratie cr metam'um 1'.0 oml
| tmuksz* was threm a.nd. em-»t@nt‘h w sme. f
e In axmnming tm Ram clamtm.“ iswemyaaight aman

tlakem were ta‘mn fmm thes uypa* part af tha :mtesi:ime ,rang- :
am in lmggth ﬁmm azm am& ﬁhroewtanﬁha milumetam to three

and ﬁva-%amm mil}.imawrm %he Aesors.ptiazs givan by Gart
in 1919 for a new Distone frem Rang au.rora s:hich h@ ‘pamed

‘ ‘_Hammm ea:timmicmw mams to ﬁf; @metls wi‘ah t!m’b of the

n‘bova mad ﬁramﬁoda wiﬁh ﬁm exawtion ﬁhnt tha largasb of
,theaa epwimem haa Ma tw%ea mcm elangata tm apherieal
;M Gar“b daam*i‘bad tlmm. m.ter in the sming whazz Ram pi-
Wﬁm from memma wam aollwtea several am&ll flnkea si-
nilar tm thosa taken fmm fi. almitam were again fmma
"’i‘his ﬁme am. eims mre :ﬁ‘ow& mawmg from bm zmd eigh%o
tantha mulimwam. the longaai'. of whmh ms fmm& 1:1 tha
% Govt demx*i\ma usmgim eanfornmuaia "iu 'vjbéé;‘s's- :

“Mg e px*apharnyx,  shord aanphagun. ﬁmsastml caoa ox’bend-
,a.ng m’ba tha noatoriw ri:&‘ﬁh of tha bod:r. but nof; ramhing
\;'the poatoriw anﬁ,' amratory syatem of tm two. aix. thx-ee
typa. wi.th um‘b«ahaped, 'bl.adder. vitenarm extanaing from m
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‘front of pharnyx ta posterior 11nits of testes, cirrus s&c-
like, testes 1arge and on the aame plane filling the wid-
tn of the body elmost entirelys

In my eeries of young flukes of Pneumonoeces medio-

E.HnﬂM.“m found that thare 18 present a prephernyx in the -
amaller speeimens but as they increase& 1n sige the pro= 2
‘pharnyx becomes shor ter untillin the adult trematode it fiis-
k appears altogother. ‘The'éaoﬁhagﬁs was long in the smaller 8
‘sﬁecimens, bﬁtlshbrt ;ﬁ the 1arger €nas; The intestinal
‘céca 1n'ﬁhe’youngér éjecimens'were’short. The #;tellaiia
 which ccfﬁ_aescribea‘aﬁ extending from in front of the phar-
_nyk to’the posferior iimits‘of the teStés without being er=
rangea into groups was found also to be true in our smallest‘
,specimans, but they ware 1ooated farther posteriorly in the
. lerger specimena and were beginning to form into definite
groups until the acini groups were full formed in the &«
‘dults foun&,in the lungs. The testes, as shown in Cort's

"ffigure of Mergiens oaliforniensis also wes foun& in éur small

larval Pneumonoaces colleotion, but as the apeoimens bebame

: larger one testis errenged 1tsalf behind the othar, as
- shown in figures nine and ten, | |

our conclusions from. bhe observationa cite& are that

the small specimens taken from Rane. dlamitens were larval

‘forms of‘Pneumonoaceq_parviplexus,and that‘tha d;frerence

in the shape of the teBt@EyWﬁB due to the species of pneu~

moneecess T believe that Margiana galiforniensis as

ﬁesoribed is the young form of the lung fluke of the

genna Pneumonoeces medioplexus. cort's naming of the 1n-
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tastinnz flh?a margiaﬂa ealiferniamsiq (1919) mey be &us to .'

thﬂ faat thaﬁ ﬁh@ 1i£@ ayulc of rneumonoecen mﬁaioploxus e

uell a P. parviplexnﬂ wes not fully worf@a out un‘il 19“1.

Thﬂ thira parasite of th@ lung of the specimens eXe ‘
aminad.wam Rh&baonama niyrav%nﬂaum. The»pargaite hag long
“been known to inhmbitﬂthe lungs of the mejority of froze and

hes a very'wi&e TaNgG . The larvel form of the nematodo
which 1o found in ﬁhé‘feétﬁm of the infested frog was for a
1ong time thoﬁghﬁ tc'ha°annﬁhﬂr apeaiea, and vee glven the
nems Rhabﬁitia niwrovehoﬂa nntil the - life eyule was fully

woriked out. o

 The lﬁrvae aré early ;‘&iffcréntiat@ﬁ aﬁ& in a re;
1at1v®1y’ﬂhcrt tim@ b@eoma sexnﬂlly nature and mote mithin
'the axerﬁment af ‘the frog‘ The fartali zed ova gives rira
'within the baﬁy of %he iwnmﬁeto young eﬂbryos thnt &evour the
mother's boﬁy and - @acapa wihh th@ frog's oxorenment 1n 0 the
'water whers it lives a free lif@.k Finally it forces its way
1n£o the body of a onsil. ' When the susil 1o end:stod by the
frog the nematode ¢¢éapea'in,thﬁ digective tract end finds
150 way to the 1ungs whera it reaeh@m m&tnrity.r Thﬂ nature
nematode 18 a protanaraus hermaphra&ite which pro&uﬁeaképer;
notozon, and later oﬁu.whieh ere fortilized by the former?i
The agga'paae out through the vagina and ere pushed into the
mouth oavity~and 1n3aét@a. hntchiﬁg within the rectum into
aczually difforentiatéd 1&rvaa;» of aii tho frogs.ezaminad,‘

only two of tho gfoupa d1d not ponsens tho parcsitean, pamely'

Rann. oreolata, and Bufo emerieanus.  Of the othe» f??e
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groups the secon& group from Chicago was 1east infested.

‘The 1ongeat specimenAof Rhabaonema nigrovenosum found meas=

‘ured aix and oneutenth m1111meters. The shortest- maasured
one anﬁ threeutenths millimeters. The average length was
three an& two-tentha millimeters.

s " De . Paraaites of the Bladder

1In 1800 Zeder gave the name Distomum cyznoides %o

the bladder flukes found in frogs. In 1851 Leidy in Ameries

was the first‘to‘nbtice them, but not until Bemsley in 1897
désaribed them did they :éceive an'ade@uate description. He
noted two varieties of the group anf called them Distomum
ggggggggﬁaﬁﬁggihezA,type contained nine testes and the B type
two. He auééésteﬁ fhaﬁ the two forms'should be separated

- generibally, but maae no attempt to do so.

' Loosé in 1899 thought the gemus name Distomim inade-

quate for the group and designad the generic name Gorgodermy

with Distomum gygnoides as the type specles. When it was

discovered-that Gorgodara‘simplex hed only two testes, T008sS

»propoaed the genus, name Gorgoderina to those flukes with

-only two tastea, and Gorgodera stood for those with nine

"tamtes; In the same year, 1902, thia classification was ac-

.cepted by Stafford.
In the frogs and toaﬁs which 1 examined both genersa,

| Gorgoder& ant. Gor 0dcrina ware present. Gorpodera was repre-

sentad by Gorgo era amplieava and Gorgodera minima. Gorgo=

derina was rapresenxed by Gorgoderina trenslucide. Both re-

presentatives of Gorgodera were found in the bhladder- of the
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of the Ranm alamiﬁsna from New ereans end were not founa

. 4n any of th@ aﬁher proup@ examined. Gargatorina ﬁrmnmluci-

da mare found in. thw bla&ae?a of Ronn pipﬁenm from Chicago.

The aspocimens &xaminad frnm ﬁawrenna, Vestern ¥Yansag, and

Wiaconein did not harbor bladder flukos. | |
.~ 0f the cighteon Ranq elamitans examined eimhﬁ were

~ infestod with blad&ar‘flukea, an@vofﬁvhich contained threo -

opecimen of Gorpgodors, miaiﬁa'and'tha remeining seven containe

ed forﬁyftwo spocimen of Gorgoders &é»licava«‘mhe highost in-

fectlon with G. amplidaﬁa in one frog wes seventeen, but the
’averaga for the group vas two ana thirtyuthrae hundredths
- Tlukes. Tho latter npacias vawia& from three to six and two-
‘tenths millimetors. ?heirel&tienshiy of acetebulum to oral
sucker in G. gmplienva was throe to one, while in g. nini-
ne tha»rgﬁﬁggwaﬁ\twq and dneétanth to one. Tha_éemiﬂ&l'vaai» '
cle. in G.}gggigg'waw‘more distincet than that in G. émglicav«
.Both agociea of Garwoﬂer& pasﬁeamed two grovps of vitellnria
B on each side of the boﬁy aireetly'belov the acatahuium. The
ovary in gen&rally 10@&%@& on ﬁhs right alde of the body, bnt
;may occur on the left side e wells Five testen were locatea .
on the some side ans the ovary and four on the opwa&iﬁe wiﬁe,f
- Thoece twc apeciaa arec very aimilar in etructuroe, the
onlJ differaﬁoa Yeing in ﬁiye. ratio of acetabulun to oral . '
-aucker and the chane of the ovary. Iﬁ &. emplicava thé ovary
1m generallj o aintinc% thrae—lobe& mtrueture, %hile in Ge
' ggggmg the ovary wen only aliwhtly and 1vrorularl" lobed. Tio
typam wero foun& with o distinet circnlar sheath as doseribed

by Guberlet &mﬂAnamoa,g. cirenvo.
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| "orgoﬁerina tranalnciaa waa only fnunﬁ in Rans pip-

 ’1ena fram Ghiaagoa The Rana.pipiena from W&saonain mé Lawa

2;unnua fwom Lawwenea did ﬁot aenta&n raprasentaxivea of Gore
fﬁoﬁarina. | Ve . | T
e 208 th@ &ightean Renn, piplons azmminea from Chicago,

\ieight were infaatﬁﬁawith\Garradarina; the highest infeotion

in one frog wms five, Tho- average number of parasites from
Heacﬁ ﬁpaeiman o thu gruug“wma %wn'ana‘fiveutantha fiukes.
iﬂ,ﬁataumpunx. Tha sm&liast wag four and twnntanths m11~,
"iiﬁetarap A1 ﬁheaa nes anremanta wore token from Iixed
m&tarial. | | S o

. The repro&ueﬁiva ayatam eﬁpeéially the tostos,
-waié aommtimee vary faint if seen at a11¢ mhe smallast
_flukma, bownvaz, ghowed the reproﬁuat1Vﬁ organs yla&nly'

~ The vaaicular aeminalis ia aomewhat smellor 1n proportion

%o sime then that in tho bqay a£ gorgodera ampliamvaq; The
- two greupa of'vﬁﬁallaria'érs fa#ﬁﬁér removed from the aceta-

- bulun in Gorgoderina th&h,ﬁha§VWareiin the gonus, Gorgoderas

f The ovary appears aa'a‘alightly Jobed. structuro bonenth the
»;right viﬁéllarina follicle. The enterior testes im looaﬁé&
‘on %he opposite side, whilo tho posterior one is found on

- the sama side ng tha'ovary» The intestinel ceoa heve no

~ point of Alstinations The retio of acatébulum‘to oral sucke

er is two to oné. whioh 1o muah greater\than‘that given by
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|  Paresites of the Digestive Traet. - C
i The a.igesti.va traat waa infeataa with paraaiteﬂ SR

cbrt;.: *_Q’§*a;“ S i fﬁ'f.,gf':ﬂﬁﬁyg$”a

, mare ao tha.n any »th&v ergan 91’ the baay as to nnm‘bers ana.
’v lc:i.nda. Him aiftaz*em; apwies mra founa. throughmxt tha

3 i 1emgth af this organ. maly Ozwamecruzia le:myi, la.wa].
| ;"Pneumonmeea medienlem, Py pmiplem; ' gphieta,enia |

«aaphena. mpmaiaeua hemparanum, Opalim ranarum, Eycto-s

-.t'tmrns eeraifemia, Tritriehomams aagusts., ana. Gylinaretah-

rnia amerieam. B

ﬂawamaaruzia leidyi was fmm& mere anteriarly ﬁnan

' '_an;r ether parasitas. It was feuzzﬁ as far up as the stmnaehs

| The Rens piplens from Msoonain were tha heavieat inrecte&

group. - ‘I‘hu average xmmber M’.’ nematodes for amh ef the elev-s
| ,en spoeimen ammmea was eighteen tma. twenty—-seven hunﬁre&ths.
88 shown in Ghart 2 Chart 1 shows that speeimem nmnber y
three Mntainad tha grewkest m:m'ber of‘ 'khase parasitem A
tetal of awenty-nins nematcaes Wes eolleetod, eighteen of
. whieh were mlas, and the remaining aixty—-ono were femalem

' The ratio of the fomales ta males was nearly th‘rea ana. thirty-i
eight hunﬂredths to om. The females were aver *swiee as long
a8 the males, the lon.geat of whiah neasured ﬁfteen aml
| 'thrao-tantha millimetera., Tha maaority, ,however. measured
| thirteen and two~tenths mnlimetera. The posteriar spine -
| wan the distinguishing i’eatura ‘which seps.re.tea. it from the

, other spucies of Oswaldocmia.. In A. G.Walton's atwliee ot |

1929 ﬂgnrea are givon of the difforent shapaa of apinea of

‘" L
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the gemm Oswaldoeruzia.. ~ ‘Ifhe thre& apeeimenn ef Ram s.reo-

Iats, &1&. not 0onta1n any o:t‘.‘ these paraai‘has. ‘but tha ﬁrst
gt apeeimn of B’ufo amriema waa heavily Meste& with re-

i presan‘bwbmas of. the gemw.‘ Rana elamitans were enly a}.iglxt-
. 1y infested. As shc.vm in Chart z. emly ;fonr of tha eighteen :
;’»_,ju:peaimen were im’em:sa. s P L
S0 AL the an{:armr part of the inteatine «m 1a.r'va.l

forma af tha g&m meumenaeues wew feunﬁ.. This was ais-

sussed in comusction wi‘hh ‘the parasitm mfeetian af the
| 1ungs and wiu not N taken up &gain lwre‘ ’ EOR

e One cwtaﬂa ws.a 'lmkan fm aauh af Wo Ram elamitam ma

oAl secon_"”genus waa f@nna 1n tma Ram pipiens frem I-awrenco.,

~ These ta‘.ken from tha Ram alamitans wera fmd te be repra-

' sanﬁativea of the apeeies Ophietaenia sa.phena, - a new ape- y
‘0les desoribed b; Osler. in 1931. Thoso taken from the. nam‘

pipiens m? I.awre:aee wera rapresentatives ef Gylinarotaenia \

| 5 amerwamm .‘ a upecie ﬁmﬁ desoribe& ‘by Jawall in 1916. ,

In the reviaion of the eestede family nf Proteo-
. ee;;haliﬁam m 1911 . La Bue created. the nmv gamm Ophwtau-

- nla for. those fouh& m amyhi‘biana. , ‘bhus aeparating them |
from thoae toun& 1n i:lsh which had ‘beon giVen tha namo __g_:;_g_gg- |
‘_‘do‘bcthrum Ia Rue 'bases hia new gemis on tha faet thet in ’

‘ Ophiotaenm the ﬁuc’kera are not notnhed whue they ara u ‘

| the Gripoaobothrm ,‘ and the neck is longer in his new ge-

nybelin does not think this enough difference to creatc

ka new ge:ms. aml that nontieoln 's cripodobothmm should. ‘
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_atam‘l if the law of yri@rity te adhered ta. Eowover frea
'tha_ literature ai'wﬁ., there seoms to be only ons apeaian of
Cripodohothrum ’ mw- _l?_.-gerrarau -mua. . Fur_some timafo_

new speclos h“??..'beenfaaaignié& to the mmsfﬂ.phiﬁf%ﬁm? -

: Evi&snt'ly mla' aa# gnm' hag dbeen 'ganﬁmlly ancep'&ed.‘ Caler

- in 1931 aasigma h@t nw spaoma w I.a mm'a gem and ocalled

"13 ﬂphictaenim sephons. « SR

; Iu the aightaan npeaimenu of Rama elmzam examinea.

-'.'only two were Mactaa.. - Each frog mfeated pesaeasea. one

h&mﬂ, and thrw or. four aha!.ns ot proglaﬁtida. The spee:-

: 'jmn as ..hm in figm'a iz, aev&n. ond eight 21t eirécti#-"

:f':'{"j th@ ﬁascriptim given by Oalem | | ‘ o
‘I'hu strobula m‘.’ this cwstoﬁo ia nontinuoaa with ﬁ:s

_’alandar neck, and when x:lwe& :lntu normal aanm the sealex

.oamtantly cha.nges. &m to the actim of the suckors. The |

wmth of tha ymmg pmglottmn whan firat diatlngaiahabla is |

7 edx ond. mevenwtentha tines its lemgth, but tho ratlo of the

w1dth to lsngth of ‘b.’ua :Largeat proglettid found in cna spaci- :
men wa.u one and twenﬁy—five hundredths to ome. There ara no

. hobks: precent on the saolex, ‘bu‘b e amall ﬁegenarate ﬂfth

'auekar seams to be pmaant in t!-a canter of the four oval
shaped suckers.. The genitsl pore cut of wh‘leh the uirm |

- anio:weaeéﬁm-.in the gmﬂﬁ._-preglpt_tm is mergimal, alter-
vating megnlarly. In the ma.t_ui*a proglottids __m.iah— & proe
'L'mitm ﬁ_an not seen. The testes are lacétaa .nn 'eith‘err pide
of ‘the uterus whéa& _ts_mmﬁes !.n the g__r&vm proglottids re~
'sembie a'm':!.i;g.‘hny_,.ln'behdl._a'ae qxtén&izg the entire length of



16

,th& preglotti& mteriar te tlm wary. Beneath tha ovary :in
the medien pleme is :matea Hem:ls glanﬂ.f '.t‘h/e vﬁ.tenaria o
‘ara Imated on either ai&a ‘b@twean the 1atez.~a.1 aerw aar& a,ml
ﬂw ventrs.l nxcretory tube. et T wy' e !
Jlmdretaenia &merieam, ' the ether eeste&a, was

“touna. only in the Ram pipiens fram Lawence. ?he ﬂrat wa.a _ |
| '\fmma. m a amall Ram pﬂ.};iens. {m‘ber thrae ef ﬂhart 1) _L
o whieh meaaurea only twe fmehesa fm length. 3 i‘he c.esteﬁe ms
wry ama).l m eamparison with these meer faun& measnring ‘
..enly %hirtean a:ml fiva-tenths millimsters 1en.g. If; ﬁas 6...-’. , |

at:eoye& hefwe a thoraugh emmimtion could be mde~- how-
’aver snough ehamcteristies were mtea to mentify 11: as be-';_',
| .Isngmg to tha same spwies a8 the ‘!;we eae‘bodas :tmma. i
J.e.ter in Rm pipiemsmbar thirteen which on mxamination .

waa fmma. 1»9 belong to tha ayeaiea _glm&rotaenia america- :

Bnus. The twe apaaimens maamraﬂ. twslve e.na. thirtaen ana rcm:e‘
tenths eentimetara raspactively. I*ba greateaﬁ 'bramth wag

| far’oy—aewn hmﬁreﬂths nillimeters.. Jewell desoribes the

. eoatoda as having an mrmed acolex. | withont ros‘kellmu. re-.
proa.nouw organs single in oaoh preglottid. ggnital parea
lateral and nltemating 1rregn1ar.  vagina an& e:héml éae k’dcr-
‘ sal to axeretory eanal and main narve tr'onk, 8. single tes-—«
tis 1ocated aorsal, emry and vitellaria wmraﬁl. The
ntem breaks up 1111:@ capsnlea snrroun&ing the am‘bryces

: ’which ultima#aly pmmas into parauterim eapsules.

Ihe reprodnetive orgama show batter when the ceatcaa

o is seotionea. " Fo seetimm wers m&e of the ceatoaea foum!.
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but rran whole mounts, 'our speoimens eaincidea with Jawell’s

 'deacr1pt1on of Cylinﬂrotaeuia amerieanus. _ ,
| S ¢ observed that the mature proglettid‘had a greator
-g;braadth than.the rlpa proglattiﬁ. - The . g“avid proglottida

- owere vury narruw—and somewha# oval with. a ooﬁstrietion 1n vt

"-;the m@&ian ylaae, The eggs ooula be plainly seen’ within thg jfj
| -Iparauﬁarina capanle which im loca aﬂ betwaen thg constrietion.

:{Hany individual. ripe proglottida wore obserVeﬂ in the elaaaaaf

:f.af tha frog which had great power of contraetion anﬂ ex@ans "

sion, On first bbsarvation the proglottids appearea to ba :
:ftrema odes. G R | : R |
In this stuﬁy it waa noted that esatoﬁe infeutiun in -
frogs are rare. Only five ceato&ss were feunﬁ frem the STy
sevanty-aeven specimems exnmine&.- _ ,Lf “:._
Thﬂ 0n1y trema&oﬂa fonnd 1n the rectum of tha frogs |
_=exam1na& waa Diploﬁiscus tsm@eratus Staffara, This trema- :

_toda was firat deaaribed in Europe‘by Gaeze in 1872 anﬁ was

.namad.égphistomum sube;avatus of the auperramily Paramphisto-

miﬁaa with.DiploaiscuB subclavetus. as the type species,
_ In Amerioa,:eidy reported {this lpeoies 1n 1855,  aﬁd”

. StaffOr& again in 1906. both refbrring i3 to the European
Amphistomum. Diplcdisaus subclavatus founﬂ 1n the reetum of

Rana verescins an&;Rana catesblana, In 1905 Staffor& re&eq

soribed the,apecies from America end nemed it Diplodisous.

tempsratus,__ '__, - ;.ﬁ. | , SRR
| In the specimans examinad “the iﬁteatinﬁl7flnke‘bip-_
1odiscus temperatua ds shown in Chart 2 haa e uider distri-

bntian than the bladder riukes. Diploﬁiscus temporatug was




g L e .13"__, e
_taken.from tha ractum of Rana E;piena - ”rom,chicagc and

_Iawrenae. ‘R. clamitans rram ﬁbw Orlaana, and R. araolata
from thaaa. Tha Ranﬁ piviens trom wiaoonsin 13 the ouly |
 group thnt aiawnot harbar thia paraaite. & total ef thirtyh

'fuur of thﬁse’parasitas were takan fram the‘froga examtnea. |

;'Ths largaat wue taken‘rrom.ﬁana areclata anﬁ measure& ten

o and two-tentha*millimeters.- A lnrwal form was-alaa rounﬁ tn

'the small 1nte3tinn of the hﬂat and whan meuntea measured

:one and. - riva-tenthz millimeters long._-- : e '_
. Tha aeetabnlum opens ﬂlightly vantrad* and 15 ri?e

timss the aiae of the oral eucker. Immaaiately'abﬁva is and

locato& &ernally is the axnratory blaﬂaer. The ovary 19 o
eitnateﬁ in Y meﬂian‘plane in the postarior thira of the ﬁo&y
'below which 18 locateﬂ.ﬁbhlis gland. &ha vitellaria are
'aituated cn uither siﬁe ef the boﬁy beginning anteriorly
-nsar the poatorier testes anﬂ extenﬂing poatariorly beyun&
'the ovary es. Bhown in Fignra threa. Tha testes are twc 1n
number, ths antarior are aitU&ted slightly to the right nf
'“tha ma&ian plana, an& the pesterior ene slightly to the left. |
The toates are much larger thnn ‘the evary 1n the yannger spc- :
.oimsna..&hey nppear to be nnt 80O lnrga in thg olaar frukes '
anﬁ in some caaas the testes are smaller- than the aVary Al
.Ispeeimens examina& ehawad thc teates distinotly separaﬁe& '
'l anﬁ no attempt to eaalosce wag noted as Stile and. Gol&berg'a
'qkey to the thmily Paramphistomidae atatea._a?~.@<.. The
estas are conneatod at the vaaicula sem&nnlia by the vas

-ffderbrona and pass 1nto the panis sa¢ which 1s located ven-
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 %trad in the z‘agznn whm the lntwtiml aeca unite. In téée :

| ’:‘_apsnimm mmﬁea on ﬂiﬁrii‘ mm, , m*her th&n ve:atmsi w dar-
"um zha ga:niml parer ia shem masseting fz:-am the wntral .
auri‘ae:e nﬁ' ’c}m bmw. a8 ahm im “igm'a f_tvei. , ?he mmzth
‘ 'epsms :hx%u two pharyngaml pmazzss ‘:@hiﬂh ara umwte& to a
, ;long aeaphagzm gomas&mg a %amimz wsl‘im_,,; ﬂw phm:srx
; : . | The mﬁ%azqm mrmﬁ;ea mra alsﬁ found in the rae-
“'Vtmn “Ho eztamiw ama; ms; mm a”f thm. hwawr the :pre-

i vsmwe m* a’amma af ommm mamm ana ﬁyemthems e&?&iu o
"’ami.a wem mtaa w’tzm ana m&mly f@r use af aemlam
fbatmm '&'*e :fraga af the aiftamﬁ 109&1%1@5. wmvgemm- £

mﬁ anﬁmta was fma freqnenﬁly m i:lw graup af Ram A

_' _pipl@ﬁ& from nmmme Tt was not ;mea in apy. of ths o‘t:her
gmuzm am:m&g 02 tﬁk gmtamam fmﬁ omlim mmm
wameﬂ. to0 mw tlm v:iﬁar a&mﬁmﬁim‘. %ss fregg fwm tha‘
. vmmﬂ.ty or mamme were maw 'tzaaﬂly m:?aﬁteﬁ w.ith praw-
i _auw msmw tmm any nt t!ae atmr g;rmm.' In mny easea

au thraes %ms mre f:mn& iza tM elmea af ﬁhe sam frag.

| Iﬁ mwh amm ﬂ- m amt&mma tﬁ.ﬁ‘k f@anm rmm wos

'_;_twsmx tmg'a &ﬁs cma a.s !‘fyﬂﬁatbamss ceraifamza, . mz&
w‘thfx ﬁ‘riﬁrichamma wgnum wag mesam *B}my waiee mre mar—
mm tm ’bom the ather two protamm. o R
| e nmva.w o ,
M wm mtm 1:: the mtro&notim, om of ﬂm pri-
mry pm'poses ut ’chia mtnﬁy m.m ‘!so mke zza ecmpaamtiw atnﬁg
_ef the rrogu takfm fx*om Y faw aiffamm localities.
| rx'hrw nmta hs.ve baen preparcd in anmmetion wﬁ;h
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._-khia woﬂ:. In Ghart 1 eaeh apesimen for eaah group za )

. _:-liated. a.n.a, 'bhe nn.ma anﬁ :mmher of pa.rasitas i‘ound. in each
ere liatetl in the ar&er m which tha;r were examine:l. _ Chm't
EX comparea the :lnrection e:t‘ tha gronps as & whcle. giving |
the per nent of infectiozx m’ cne greu:p with that of another.,
_,chart 5 givea the combimd eonclusions 1n this eomparative
e Bacausa ot the seaaan of the yaar 1n w‘hich this

- probiem wae 'begun. .ﬂs m neceaaary ta seum‘e froga fram
aifferent biologieal aupply cempanias.- ‘rhe rirat grenp was
_ _maei‘nd the first pa.ri: of na‘bmry. i‘bout rorty-fiva daya
later 8 aeeona group m”seeureﬂ. from the same :plaae a.:nd a -
_'._d;ifference waz fozm& 1:1 tha parasitas ini’osting the tvm
Bronps. o A '_

| in group 1 the speaimens were haavily 1n;rested. with o

Rhabdcnema nigrovenomm the saconﬂ. speeimen af har‘baring

| seventy—six of these parasites. m ‘but ene ef the i‘rc:ga
'heul adult B. zzigrwenomm .'m their Imags, anﬁ this apeeimen

harborea. ;four apecimens of Pneumonoeces me&ioplexus in this'_

'01‘&&11 RO . S AL SR
o Rha'baanema rligrownosum 1nfeetion was not aa haavy

-:ln thp secon& group from chieago.' In the :tirst group the por
cant of 1nfection wa.a aevanty-fﬁe in cemrast to i‘mteen .
'nnd twenty-eight hunﬂredths psr cent infec‘bion in the uecona
group.aa ahmm fm table 2 »he mreraga number of parasites for .
' _aaoh apaciman was twenty-—nine. v'h:lla the averae,e in bhe se-'

cond group waa forty—twn hunﬁredtha. The higheat _s_ingl_e_



1nfea&ation in t“w wuen& group was fim in’ campariam tu

- peventy~six 1:1 group 1. o - |

' The Renma pipiens ns from Mseanain ran.'&:ea ﬁrm‘. in "

E __ peresntago of infestatiax axd swon& in a.verago mb&r a:t |
paraaitea for each speeimn of the grnnp. Bufo &m»srmmma |

' hﬂ& Hens araolma hﬁ.ﬁ. the 1sa3t pemantage el ini‘cstation

_ssi.th Rhs:’a&anem mgrovenaam. SR LR S T P

'i's.bla 1 ahmm thsst ?nmmcnmws m&iap am 15 gpo=

""'aifié for Rans _j_;_niaxm. while ?. p@.rvipiem is ape&iﬂa
 for Rama elamttm The highest percantnge of mfaatian

wlth ?mumonames mﬁ*gglam as shm in Chort 2 wa.ﬁ i’mmﬂ.

mong the Rane pi;eie ng from Lawrenca. I_’. Migle wag
:fmmﬁ oa].y in thc gram of Rm olmi ‘ _ o
.&meng the biadder ﬂukaa 'baaad. on Chart 1. . the' ge=
nas Gergnaem is. speaiﬁ.« ror Rm clmltam. 'rwo apac:!.ea
wore found in thie groun, mmly Gergo&em amplieava epd
Gorgodara miaima. I.J.‘xwisa ‘baaad on the- charts Gorgoderina

irenslucida 13 apeciﬁc i‘or Rena p.tpiena, 01:13- ome frog of
the grou,,,s frou wszeonaia mm "oun& tn be .mrestea with thia
rorm. and only one Tluke vas found 11: it.

of a1l th:a tre_matﬂ&am *mﬂ. _gloﬁirm tampora-
pom mnfford;faéemm not to be specific to w one a‘peoiaa
of frogs. This parasite was found in both groups from Chi-
¢ago, Hana sreolata from Ksnsas. and Repa olemitans from

Foew Orleans. The group _pbaa’e-auiz_ag the highest pamqntagé of
infection wes the seoond group frem Chicago, However the



| 'fwr grwps m whtch thny wm tm m a classly relataa
jpcrwm%m L ' o o o |

| cmta&a infastatiﬂn ammg %’ne tmg& 15 me aa L
f«mnl in the amaamzxs ammea. A m;f fiw ees’@aﬁea wm .
- fwn& m ’ma aéxs.bim& gmulaa b m they mm 1mwa ta Ram -
- ;:ammimm and ﬁm wiﬁw fmm :tiaawmnw. From t&a msﬂw |

L of our ammmmm, t}phmtmma myham ia s;maii’ie for

| nm tzlamtwa anﬁ cﬂmamtwm amrimus ia smaiﬁa fer
i a_i’m ,;!,Jaiam TAvh LARIeN e i '

Tha mwlwsiﬁaﬁ mmataﬁu. m fameyly state&.’ ms '

:fmm& in Bam clami’mm f'z-m Keu Grlmm mﬁ Bm yimens

_frmn »Ztmwemey ew m a:awiasm fron Immeme ﬁenﬁameu .

; ,the nemte&ea within the boﬂy wvity, m& mly t};rea :-ala«-

o tiwly smn mma a8 emmua. wim *khoae fw&x& m {mm eiaml«
| [f:mm. 'Ehmm from the latter avamgm mrt:g mnimtem, 1.9.: |
;th& femlw. while tzw fonsles in t}w Rxma piz&fwm msnu '
'ama twantymaigm; mnlme%am m length,

ﬁumstam was xmmﬁ cnly iu: *the s&eanﬂ grcmp
froa ﬁhieagm , All the gmnpa umv‘s Eam em:ai'ﬁsms aontain-

ea pwtezam Waaitea«. !’i’ha gra'aps aonmmmg vhe hesviwt
mfeamtien wiﬁh protmmn mmsi%w %m the mp of Bm

- gimfma and Bnm maricm i‘rom Lawmmcm 'flmzo grtmpa

wore the m:;y twe greupm in uhmhggctwmrna wr&iformia :
'kwm:roum.f SEER iy

| L Bmm
1. mfteen ¥inds of mniﬁms mm faunﬁ. m&ly

.‘Rhasbdnmwa ngrcwmmm, ‘ cmmocmm le‘idari, Gargaaara
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“.amplieava, Gorgedara minima, Gorgcderina translucida

Pnaumonoecas medioplexua, ?.-parviplexua, Diplodiscus

: tempcranum,_ Clinostnmum attenatum, Dphictaeni& sanhana,

ﬂylinﬁrotaenia americanus, Onalina ranarum,. Erctotherus

coraifnrmisi an& Tritriohomonas aupnata._ A ghort aescrip- |

. tion waa given or each.as sesn in toto meunt. ,_{ RIS
B - The conclusion Wes. reaehed that Cort‘a new ganas

;Hargeana‘ealiforniensis,'-which was daaeribe& 1n 1919,

very similar 1n struntnra te the yeung apeeimena of Pneume-.

nceces mediqglexus

3, The variuua speales from ﬂirferent 1ocalities shov-
| 'aﬁ a &ifferanne 1n kind anﬁ nnmber of parasites whioh they
- ccntained.' Iikewise it was’ tonné that tha same 39&0139\   :
from diffhrent loealitiea &irfere& in kinda of pwrasites -
round.' The difreranae 1n thn two grOﬂps fram Chiaago was
thonght to be &ua to a differenca in thﬁ loeality in which '
they might have bean eollecte&. Systematia chnrts bringing
~ out the oomyarisonﬁ m mm'ber, kinﬁ_s. -and._&i_stribuf:im ae~
. company the etuﬂy N, | '._' : Gt
B To Uiss ¥ery E. Iarvon. nnﬂar whase ﬁirection this
.work‘haa besn carried. on, I wish to axpreas my appraciatien'
for har intarest and helpful suggastions._ ; o

I also wish to thankinr. H.H. £ane for hia aasiat-
'ance in‘f'urniahing material on which to Work and Dr. B. H.
Taylor fOr verifying the ‘classification of the fraga naad o8

well ag for saver&l of the apaoimana from the Rhnsaa fauna.

L



e &bbrev!atians
Uﬁed in Plates Maode

a=- acetabulnm ,_cf1  T :-',‘. aa-eral sucker =
ap—apie&l parﬁion of Gk ,;‘,g y—yarautsrine capsule
paranterinﬁ argan ‘ '
hrpharnyx

:tbp-haaal portion of parauxerina argan o B
: ”ph p*pharnygﬁal pauch o
,ﬁkeiruaixrus 8ag ‘ T

: -,‘pph'»yrepham;srx
”‘s-snckar

Jh

| dgbamganarate suck@r

‘ exbuexmretory blaaa@r . ety

| , sgushall glan& ;;PMT«

8v~aeni‘eal pore L ,; UL

' Dl e ,tuteates
i~in$estine‘ S L

BT o ‘v.urutarus
- m-mouth ) v

R ‘us~u$er1ne aac
 Bendek o ‘
P ;7;'vhvagina

o=0vary =r R
| ‘ ” vﬁ-vas ﬁefarens .

vitwvitallaria



Explanation of Plates
All figures are ﬁrawn with the a2id of the Erojeetcscoye.

Plate 1
Figure 1~~VEntrai view of Gorgoders amplicava. %16
Figure 2~-Ventral view of Gorgoders minima. ; x 25

Figure 3--Gorgoderine Translucida drawn from the side¥25

- Figure 4v-Ventra1 view of Clinostomnm attenstum. x 14

Figure 5~~81de view of Dlplodiscus temparanum showing

genital pore projected. X 14
‘Plate 2 ;
Figure 6-~Head of Ophiotaenia saphena. . X RO

Pigure 7~~0phiotaen1& gaphend maturs proglottid. X 20
Figure 8--Gravid proglottid of Ophiotaenis sephena. X24

‘,Figﬁre 9~-~Head of Cylindrotaenis smericanus. 'X.55
Figure 10--Mature proglottid of C. smericsnus$ X86
Figure 11--Ripe pfogloﬁtid of C. americanus = - X86

plate 3 B
Flgure 12~~Ybﬁng Pneumoﬁceoes madibplexné - x 17
Figure‘13~-Younéﬁpheumonoebes‘parviplexus»‘ x13
Figure 14~~Adu1t Pneumonoeces parviplexné‘ | 02
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