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[he resulte are glven sf a parasitological survey of
256 grounil. rortents (Genus Gitellusl fron the provinee of
lflanitoba. Ehe survey yield.ert five eetoparasites, all pïey_
iously recsrclect. rt also yieldetl fon¡ specioe of seoatoiles,
tbree of wbich are regardeil as nelr to sclence, an acaath-
ocepbalan and two species of cestodes whÍch were prevlously
urrecorfleil. [o frenatodes or lntra_celh¡lar ]rotoz@,ns w€r€
f oundl..

the importance of the Artbropotl parasites as transnitters
of clisease ie eitetl. lhe pathogentclty of the enterfc parasltes
antl the sorrelation between the iacielence of lafeotion antl
host abr¡ncLanoe Ís diseussed



. A PAAASISüTÐCICAI, SUBV&Y OX' TäE EENUS CITEIIUS

IN {IESTERN CANADA.

Anong the worst eaemies of the pralrie farmer 1n

iïestern Ca¡raôa are the varlous speeies of Citellus a type of

burrowiag rorleat eommonly referretl to as the Orountl Squlrrel

or the 0opber. these animals are nost iliffieult to keep 1a

check and. they cause an lrnrnense a¡nount of tlanage to euJ,tivateil

crops. Ehe a,u¡ru¿l J'oss to agricr¡lture 1r the State of North

Da&ote, for exa,mple, hes been estlmatetl at more than oae

nlLI1on ôoIlars. (Referenúe No. 26.1 In Mauítoba the gopher

population in l:É:uöS: ar€as as have been surveyetl, has been

estinateü at 2O aninals per aere. (Befer€n.ce I{o. 2O.) ancl

tbe dlamage causEô bas been conservatively estlnateû at flfty
sents per rsttent each year, the loss per acr€ thue oecasio¡re{l

rûay rnean al.l thç dllfference betweea a comfortable proflt anil

a heavy lose ou the years cropso In atltlltloa to the dllrect

loss lnfHstetl by gopbers upon crop grswth, the mouatls of

earth thrown up clurlag theLr tunnelllng operatlons lnerease

consiclerab1y the erp€ase of worklng, the lanil ancl gatherlng

tbe harvest.

Shere 1s further the possibllity of such oom¡non

roclents serving as alteraate hosts, or as tbe ttirect earriere

of orgaalsns patbogenlc to hlgher anlmals. Cltellus beechyl

fn Callfornla has been shown ts be susceptible to Pasteurella

pestis of bubonlc plague, anit to be capable sf actlng as hsst

ts murlne speeies of Ceratophyllus tbrough whoee agency tbe

coaveyeil to maa. WhÍ1s¿ tbe possible

plague fu the Oanadllan prairle areas

illsease ls
of bubonlc

establlshnent

woukl see¡B
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to be remote, the sinllarity sf cllmatic eoadlitions 1n rïestera

Garaila to those 1a the eaclenie areas of buboalc plague ln
Manehurle ancl the fact that the latter tllsease 1e essentlally

oae of grounrt roðeuts tbrough whose ectoparasitee the dllsease

fs conveyeô to nan, must aot be overlookedl.

She effeet fron a parasitologlcal stantlpolnt sf the

practice useû by sone e1+È rancherg, of feedllng fur bearing

anfnels upoa slca}I mamnalla has ¿ot been experinentally invest-

igaterl, but ls another polnt wortby of consldleratÍ-on.

Sow tliere can be little tloubt that artffical nethsds

of eontrolllng gror¡ail roôeuts - trapplng, pglsonlng, burrow

funigatlon - have not 1n tbe paet yletderl resulte .eom$easurate

with the ir¡:nense exI¡ens€ lnvolverl. Iû Manitoba a sum of

approximately $5O0O,OO has been spent as a bonnty upon gopbets,
5

ancl en approxinate total of 1o0,oo0 gopbers bas been ôestroyett

fn one yeaÌ, but there ls no evicl-enoe that any serlous dlnlnutlun
bas been thereby brought about ln the gopher population.

It wouJ'ô seen to the writer that a t¡re of aninal so

clestructlve eacl so potentlal 1n ctestructlve possiblllties woulil

well r€pay the trouble sf a nlnute aacl thorough lavestlgatlon of
tbe natural factors ln lt's eavironnent whlch oppose 1t's blotlc
potentlal either by naintalnlag a hlgh ilegree of mortallty among

lnueture anluals or by lnftueneiag the fertitlty of thå Eature

anlnaLs. Such natural factors opposiag ltrs blotic potentlal are

tenperature values outsid.e the effectlve range, patbogenia baet-

eria ancl. fuagi, pathogenie herninths, prerlatory enenles, anð so

forth.

It 1s well kn.own that grounct rottents are partieularly
suseoptlble to cyclle fluctuatlslrs of population denslty. flhe
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factore 1nôuelag suoh fluetr¡-ations are sbscure3'y knowa.

Glln¿tic extremes usdoubtedlly play a part. 0vercrwding

redluaes the poteatial fertillty. Bacterlal anel helnlnth

parasitlsn Eay be pathogenlc. Boughton (41 has sholrn that

1n the case of the Western CanàA1an Snowshse Eabblt populatlou,

enðemio helmlath infestatioa may become epirlenic r¡¡cler con-

rtltions of overcrowdl1ng anil of adyerse climatia conditlons,

anil that epid.eulo nortallty from helninth iafestation ean be

an lnportant factor 1n bringlug about loeal fluctuatlons of
populatloa deaslty.

Ehe evi(leace that epirle¡aic mortallty fs prevaleat

angng gopbere 1s by ao means so aonplete aE in the case of

rabbf.te, fleld. mlce ancl lsmmiags. Ehe presenc€ of aa epidenie

Ls less easlly deteeteil among such deep burrowlng f orns than

among non-burrowing forms since a gopher usually ctiee ln ítrs
burrow. .å. continuoug recorcl of gopher abulclance over the whole

of Manitoba ls not available, but such evirtence as the writer
has beea ab]-e to collect f¡om farners anil naturallsts ln the

area su6g€ste strongly that tbere exlst peak years of abundanc€

followeil by a sharp ilecl'lae 1u pspr¡lation tlenslty. tshe peaks

however are not slrrxorxJmous over the area but vary by one y€ar

or noro between il.Ífferent localities. In the caso of loeallties
studied. tho naxfuna. of abr¡ntlanc€ appear to be as iollows.

trideceullneatus. 1897-99. 1912. 1917. L925. J-927. L952.

franklini 1912. 1917. 1925. L921. L952.

richariLsonl. 191U. 191? . !925. i..92,7. lggï.
Tbe ain of the iavestigation reporterl below therefore

e.

c.

c.

has been tbat of surveylng the parasitlc faune of the speeles
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of gophers present in Manitoba with a view to ascertainlng
whleb menbers of that fauna bave the potentiality òt gopher

destructioa, antl whlch members of tbe fau¡a have the potent-
iallty of spreaôing fron the gopher to ma,n anû hlgher anfunals.

Ebe report is baseal upon an examlaation. of p56 lnrtivlûuals,
representlng three species of Citellus coutmon 1n tbe'Sou.thera 

.

half of Manitoba, cerrletl out cturlng the perioit May to October
L93Z' a year wblch appears to be a peak year of gopher abundlance.

ffiIHODS,

[hree species of gite].lus wer€ incluiledl in the survey.
c. frankliai 1s an indigeaous form, conprising about z/" of the
Manitoba gopher populatl*å"4 nore abunaaat ta tho eastern erea
of the province where ft 1s to be founð among uneultivatecl
shrubby ranrl, feeding oa plant foliage ana -qèed.s upon iasects,
upon eggs anil nesttlags of birtts. rt is popularly calleô the
Scrub Gopher.

s. tqlileeemlineatr¡.s aaother indLigeaous form, represents about
8/" of the gopher population'åna is most plenttful ln the eastera
ancl northern edlge of the prairie region, being esseutlally aa
open pralrie or pasture lancl form; it feecls cblefly upon tbe
follage antil seetts of ¡vilel antl cultivateit plaats and upo4 grass-
hoppers anil eriekete.
c. richarrilsonl the predtoninaat gopber of Manitoba, ls an

irualgrant fron the southwest, entering the province about 1900.
rt rapidry sprearr. over the cultivated^ &rea$ br¡.t at preseat 1s

1||3"9uå most d.ensei;'r i¡r the cî-ry agricultural soutbwest area of
the prov5.nce.

Most of tbe animars examinerl during the survey were

obtaiaecl from as many scatterect points as possible, but as the
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total ar€a coveretl was approxluately SOTOOO square mlLos, 1t

na6 aot posslble to contluct examlnations at regular latervalE
of time. Most of the anlnafs wer€ obtaineil. altvo, w€rs ether-.

isecl in the laboratory, the fur cornbeiL for ectoparasites, anrt

a routine post-mortem examination perf ormedlo

lhe helninthological teehnlgue usecl was the stand.arrl

teehnique r€commeutLeô by other authors. fntestlnal helmlnths

were obtainecl by a cleaantatíoa nethoil, were washeð brlefly in
warm water, and. fixetl 1n 7ffo alcohol at 76 tlegrees centlgracle,

a nethoil f oundl satlsfactory both for nonetocles anrl cestotles,

follower!. by preservatlou 1n 1fl" atcohol plus glyeerine.

Senatoile preparations were neôe by clearing 1a glyeerlne

alcoho1 at roon temperature anô nounting in glycerine JeLly.
0estocle materiar was stained with De.€f1€lcts haems.toxylin

ancl eleared in beechwooit creosote. thls l-atter clearing agent

was fsr¡nil naost satisfactory also for the eetoparaEitÍe fauna.

llaxonony.

lhe survey ylo1iletL flve eetoparasltes andl seven

encl,oparasites, which nay be 1lsteð briefly as f o1lowg:-

.ABIHROPODA.

IxorlicLae Dermacentor venrrstus (Banks) .

Permanyssidae

Pulicidae

Haematoplniclae Linogn¿thoiiles nontanus (osborae1.

cEs[oÐa.

Dilepitlictae Prooboanotaenia spermophiLl B.sp.

I,iponyssqs sccitlontalls lEwing ) .
ing) .

Cerat ophyl_lus bn¡ner.i (3aker) .

HSrmenolepid"idae -'fleinlanitfa c1!s,111 8.sp.
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NEM-A.ÎoDA.

Strongylldao

Spiruriclae

AC.å$[rc,æPTTÂr,À.

nnonlllf ormidae

lTarrenlus blfurcatus (Sleggs).

Blctularia cltel}l ¡¡.sp.

Spirura lnfEndlbullfsrmls ñ. 6p.

Phyealoptera splnlceudla 0.sp.

Honlllf ornis splradentatis û. sp.

Tho absonce of [rematocla ancL larval Cestsila 1s note-

wortby but 1t nay be notecl that Boughtoa for¡ntl no llro¡uatoüa

aað only two larval Cestoô¿ ia ¡€pus gng:tl.eg,ng-9.

All five specles of ectoparasltes wer€ colrrmon to the

three species of Citellus exaninetl. tf the helminthes, some

wore restricteð to one Oiteltus speaies, others to two, andl on€

occurrecl in all' three host species. [he helninthes were a1l
parasitee of the stomaeh or of the anterior half of the rtuocleaum;

the oaeeum, large intestine, l1ver, lungs aacl muse].es were free
fron parasites. Lbout Aflo of the gophers eæ,mineel shsrveil illsease

of the wall of the stonach or intestine but although a consicler*

¿ble number of such lesioas wer€ sectlonect anil examiaeô, Eo

causativ€ Srotozoaa was founil. Several speeimens showeð splonie
enlargenent, but t1¡oe tliil not pernit the preBaration anð examln-

atisn of bloorl snoars of such ind.ividuals and the wrlter was

u,naware at the tine that a trypanosono hað been r€cordleel frsm

titellus richardlsoal.

Owln6 to tho rtifficulty ln obtalntng naterlal from

a partlcular area at any definite time lt 1s lmpossible to gtve

an exact eomparleoa of the lnfeation 1n alt the Localities from

nsnth to month.
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Howevel som€ generalizeil Statementg w111 be glvea later 1n

this pap€r. lab1e 1. 1s a recsrrl of the lncltlenee of lnfeetion

for eaoh species of paraslte for both young aad. adult of all
three species of hosts. [he young of C..tricleeen].lneatus ancl

1],,r_frarrkl1nl are fouatl ts be unlnfeetecl. up to the ag€ of elght

weekE, but those of C. richartlsonl are heavily lnfectedl, la

some caseg at au early &g€.

8ABtr,E 1.

llales anå fenales are exposetl to infection to a llke
extent a¡lil although there ls a sllght varlatisn ln the lnfect-

iou of thE two sexes, as shoïun 1n lable 2. below, it is not

sufficiently great to be of any particular slgnlfieanc€. llhe

n€an ancl ma:Elnr¡n number of parasttes per hoet ls however of

oonsi(lerable lnportance ancl w111 be tliecussetl later.

RET,AIIV3 ABI'NDAI{OE OF ÐIX'FERENS SABASTBES

3ÂBASI[B
t- tritle eem C franklini C-rlcbardls onl
[o exam r/oinf.. l{o exaln r/eint. No exam lf, inf .

Biotularicitelli IL 2r-1 11 18 1 L54

Spirura infu¡
dibirlf ornis 7T 19^4 11 L54 6

Physaloptera
soinÍ'eauda 7L t5 -4 11 t8-1 L54

Monllff ormis
sr¡iradlentat LsTI 8^4 11 L54

T{arreaius
bifuroatus IL t1 L54 61-9

ileinlanilla
eltelll 7l L4 11 o L54 29

Proehoan-
staenia
spermopb1Ll 71. 2oB 11 L54 1^9



saBtrE a. l8¡

Tffi 8EI¡â.8IVE INFECTTON OT' rEE rüIO SEX¡]g AT{D
8Eg B{'M3ER OF 3*,8ASIÎE$ PEfr EOSS

Citel}us trltle eemLfaeatus

Gttel-Ius frankllnl.

Terasite. No. of
nale s
eæmlne cl

$o. of
f er¡ales
examlned

f" laf.
E¿les

% iut.
females

Mean ¡[o.
of,

worts

Max. I{o
of

worms

Rletu.larÍa
cite111 29. 42. 24.1 19 4. 8.-

Spirura infr¡aô-
ibulifornls 29. 42. 2O.l 19 18. 48.

Physaloptera
spfnicauda 29. 42. l'l .2 19 2. Á.

-a

HonÍllformis
splrailentatls 29. 43. 10.4 7.L 7. 19.

WeialaarLla
o1te111 29. 42. Lg.1 L4 ^2 ¿, 15.

Proohoanotaenfe
spermophllf 29. 42. 6.8 1. 1.

Blctularia
eite111 o. 5. 16.6 20. 6. L

lhyealoptera
spi.nicauila 6. 5. 16^6 40 4 7.

li¡êin]'anûia
eltelll 6. 5. 20. 17. 17.

eltellu.s richarclssui

vfarren lus
blfuroatus 69. 85. 62.6 60. 24. 89.

Spirura
lnfund.1bul,i-
formls 69 85. 5.9 2 g.

W€inland.la
oite111 69. 85. 3.5 8. 20.

Proehoa¡ot¿enia
spermo¡rh11Í 69. 85. 2.5 8. L7.
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DEBM&OENÎOB TrENSgTug. (¡anks) .

Dermaceator antlersonl lgtiles) .
[yp1caI Txoôlil or haril-shelleê ticks of nectlnn large

sLze measr¡¡ing up to 6 *n,. ia leagth 1n the aôult. It fs recoril-

eil as belng the causatlve agent of tfek paralysls as well as the

transmltter Of certaln illseaseE of man anil anlmals, such ag

llul'arenia anil Roeky Mountain Spottetl Fever.

Male. Eas a well {levelopocl scutr¡n coverlng the entire clorsaL

surface of tbe boity, whlcb fs ehesnut browa witb sparsely

seattereù whlto spots aaô unøqual punctuatíong. Soutun bears

thfrteen festooas ou the posterla margin. Mouth parts projeet

forwaril beyonð the anterlor nargln so as to be vfsible fron the

ilorsal sj.d.e. Eyes rather fl'at and. at the sidles, level r,vith the

secoarl legs. lho palps are much longer thaa broadl antl the secsndl

segment is without rotr,ograile spur. Coxa 1. with two long well'

clevelopert eontiguolls spurs, the erternal belng con1eal". Co]ra 11.

anc!. 1I1. witb two short spu:rs. Coxa lV. 1s much loager than broað

wlth a spü.r at the antero-extergal aagIe. llhe spiracle 1s sit-
uateiL at tbe sicle of tho botty behfnil leg IV. ancl the postero-

erternal. extension of the perftrene ls wel,I ilevelopecl.

Female. Scutun snall anit pale, belng only slightly longer tban

broad. anô heving a posterla boriler a ltttlo siaaous. She ey€s

as ln the n¿Le, ar€ locateiL at the sÍdles, about the mlåtlle of the

length of tbe scutum opposlte the seaonû pair of legs.

lhe species venustus 1s ðistinguisheil fron the elosely relateô

species occlðentalis antl albipietus by the sbape of the spiracle

antl the we}1 d.eveloped. postero-exter¡¡al extensioa of the peritrene.

1,oealities. [Íotrtana, Wyoning, U.S.ii., Manitoba, British Columbiar C&1¡.
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CffiAÎ03EYT,LüS SBUNffiI. (Baker) .
Oerat ophylIus. I Cr¡rtis 1852 ) .

Speciflc cliagnosls:- giphonaptera of ned.lu.m slze witb

the three thoraeic segments aot strongly constricteil. anct their
epiphyses extencliry, over but one abclomin¿I segment. Pronotal

aonb with 18 ctenlctla, genal conb absent aað gena without recur-

veil process. Eeacl bluntly rounrlecl anteriorly. Eyes present, genaL

row wfth oae bristle. I.,ablal palpl witb four pseuiloJointe anrl

reach to about the ttiEial ernrl of the femora. Maxlllary pa1pl

shorter tban the anterigr coxa. I.egs slendler.

trtemalo:- fbird. J oint of the antenn¿ nine pseuitoj oiats dllstiuet

on the posterlor sid.s, but ind.istirct oa tbe anterlor. Sesondl

Joiat of the aateu¡ra with a row of flne hairs whieh extendL alnost

to tbe oute¡ encl of jolut 111. Êena witbout recurvedl process but

style preseat. .Abrlominal. tergftes witb only two rows of bristJ'es.

three antlpygirlial bristles present. 3oi[y of gravlil female rxevet

swollen so aa to expose extenslve areas of connective nembrane.

Male:- Botly slightly sr^aller tban fenale with the posterLor entl

eurveð ðorsally. tshircl j sint of the antenna d.Ístinetly ttividetL

into nlne pseutLoJoiats. Geria witbout reeurveil process, style
absent. Âbðonlna"l. tergÍtes witb only two rows of bristJ.es.

three antipygiðial bristles, c1aspers short, snooth on tbe y€rl-

tral margin, aneL bristles are in a s!oå,11 group of five near the

upper enc[.

Host aacl locaI1ty. Cltellus sp. Moatana, Citellue trlôecenlineatus,

Citellus franklinÍ., ancl Citellus ri eharclgonl, fuIa¡Ít gba.
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¡mosvssus ocgrDffi[¿¡rg. (Ening¡ .
¡lponyssus (Koleaati) .

Seuale:- Sna,ll r¡rith large clorsal sblelô. Palpl noclerate;

cbelleera stout. Dorsal sh1elð extenrl.Íag across the bod.y at

the shoulclers, lateral margins behiaè the shouldLers eo¡rverr.

Peritreme very long and very sinuous, reachlng to the anteríor
coxa. $ternaL pLato about three times as Þroarl as long, barely

reqcbing to the thirrt eoxae, anel with the anterior margtrn strongly

arehetl; anterlor setae sltuatedl on tbe anterlor nargla; nldtlJ-e

setao situateû orr a, 1'1ne betweea the anterior and posterlor setae,

the latter belng almost at the tip of the posterior angles. .A¡xaL

pl,ate egg-Ehapetl in outliaei anus snÊ.Il, almost circu1ar with a
uniform rfn anil sltuateil 1n front of tbe niddJ.e transverso line;
pafreil setae situated. near the level of the anterlor uargfn of

anus. losterior setae situateiL more tban thelr .lengtb behlnrl the

¿ffrs; oau.ilal area fornlng a lobe-Ilke projection of the anal plate.

Iregs morilerate. Borily leagtb 0.61 ruon Eirlth about 9.51 mrr.

Male. I}nktrown.

Eosts. C richarËlsoni ancl C tride cemlineatus.

lggalitg,. Montana ancl Manitoba.

r,rsosYssug lfios[3,Nug. (aving ¡ .
Ssqqle. trarge, the boöy length being abor¡t 1.0? mr¡. and the wlttth

about .6O **. Pelpi large; chellcera sbearlike but the hooked. tips
of both árms rather blunt. Dorsa1 shfel'il medlum, Lateral narglne

behiad. the sboufulers very s11ght1y coavex. Peritreme long enrt

sinuous anð extenûing to opposlte eoxa I. Stera,al plate witb
posterlor corners broailly rou¡riletl andl not extend-eil. Anal plate very
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l,arge, broailly rouacledl 1a front anil. souewhat truncate beblnð,

a,uus subclrer¡lar with a unlform rim, ancL situatetl alnset een-

trally; palreð setae situatetl far forwardl, being at the leve1

of the anterlor nargln of the anus; netllan setae situatedl

about ltrs lengtb behinil the anus; cauilal area crescentfe,

scobiate. I,egs long; anterior pair longer tban the seconil

pair and. aùout equal to the thirtl palr. last pair reachlng to

ahout the ttp "of the abcLonen.

Male. Un"ioaown.

Eost. C. riebartlso4! ancl C. tri(lece¡allneatus.

I,ocal-ity.$ontanå and Manitoba.

trNoe$å.rEorDEg MoNIANUS (Os¡orae 1912) .

:t*ognathoitl.es 
( Cumurlngs) .

Specific diagnosis. First pair of legs smaller than eltber

the seconil or third pafrs. .A,bôonen wíth on1y sllght rucllmente

of pleural plates on itrs segnents. Slx paÍrs of sbtl.ontnal

spiraeles present whioh oBen on the f.!'atr. boôy surface and

not on tuberclee. Abrlonen clotheû Ín aorual" setae wlth never

moro than a single transverse row oa a typlcat segmeat.

AnJenaae five segmenteü, the second belng the loagest anil the

last two being quite d.istlnct. llemples mor€ or less swoJ-lerx

but without Bost€ro-Le,teral angles.

tEa19. Boðy about .84 nm. long by about .4 nm. ia greatest bodly

width. Heail large, about the size of tbe tborax; tenples

slightly swollen; ol¡peal. region polaterl; foreheað kasblik€.

t,egs stout with well ctevelopecl single claws ou the tarsl of

tbe first pair. .å.bclomen broail with a single transYerse row
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of short setae oa each segment. Posterlor entl broailly roundleû.

Color, light brswn.

Fen¿l'e. 3oôy length about 1.L5 rnm. by about .4 ri$â..'rfn $reetest
boily wicltb. Eeacl, antennee ancl legs siml]ar ln slze aad. shape

to those of the nale. Abclomea large antl reetangular, eniting

bluntly, anð beariag on each segnent a slugle transverse row

of long coarso seatcg.Sorly color, dlark brown.

Eost. $peciee of Citellus.

I,ocallty, Practlcally all over the North Àmerican Continent.

'¡IJ'åSBENIug BIFUA0AIUS. (natr 1916). (sleggs 19¿5).

Generic cliagnoeis. '¡ïgruenius. Heacl slnple, Bo lips evfuleu.t,

bursa is d.eeply lacleeit elorsally to for¡s two large lateral
Lobes aucl a snalJ' cloreal lebe, [he tlorsal latoral a¡,d. venteral

ray. systons are well ðefiaeil antl separatert fron oae ansther,

the rays of each systen being noro closely rolateô to oae

another than to tha rays of tbe other systens. llbe dlorsal.

Lsbe Ls supportetl by the clorsal ray whích branahes tllsotonously.

Ehe erternal clorsal rays are sleacler wavy rays lylng la the

lateral lobes, the tip of which are some clistance fron the

bursal nargia. [he resurveð ttp turns towardl tbe ilorsal ray

anil ls oloser to thls tbaa to the postero-leteral. Ihe postero-

Iateral anil meclio*lateral tays orlginate ia a conmon stem.

lhe latero-Iateral aad. ventro-lateral rays ortglnate as branehes

of a conmon stem andl ôlverge frsm thelr origín to their term-

lnatlos near the bursal mergln. fbey are usu.ally large for
ventral rays. fhe spieules are well d.evelopeil; uterl rtivergent;

(L3l
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vulvê in tbe posterlor half of the boily. OvlJeetor wel].

flevelopeð.

Speefflo tliagaosis. blfurcgtcq.

fbe worms are whltlsb 1n €plor after ffratlon but the lntest-
lne ie reð when the worm 1s aI1ve. fhe nare Le eonsiôerably

shorter anril not so stout as the fen¿le antl nay exhlblt two or

three flat colIs or nay be collert.ln a flat sptral. l[he fepale

1s very strongly eoileil ln a flat spiral-, the extremetiee of
the bo(y being frequently hfrkl.en w1thla the encls of the eofI.
fhe posterú.gr entl of the fena]e bears a miaute eurveil cuticular
spine. ürtlcle is fiueþ etriateô transversely anrt preseats

also about 24 longltuû1aar strü-ae runnhg the full leugtb of

the bodly. So bucoal capsule ls present. Dianeter of beatl ln
fenare exclusive of cuticular 1aflatlon, about 4eF. Dianeter

of heail ln uale exolusÍvo of eutieuLar iaflatlon, about B6p"

Sougth of cesophagus ia fenale about 75p. Iength of eeeophagus

ia nale about 600/r. the aerve ring 1s sltuat-erl about sne-thirit
of the way along the cesophagus from the anterlor e¡rd of the

bocly. [he cesophagus 1s dilateil posterlorly anð separateil fron
the mesenteron by a constrlatloa. the excretory por6 1s about

two-tblrôs of, the way aloug the oesophagus.

ll[a1e, length 7-]2 nur. Greatest botty wlrlth

bifurcates 1n a hottzoatal plane, left in
lateral lobe sf tbe bursa Ls about one anê

long as the J.eft.

2L5Ï. Blgbt splcule

a vertlcal. llght
one-half tLnes as

X'eryIg. length 15-18 mm. Oreatest body wictth 5L5-9551. Ðistance

of anus from posterior encl ranges from 8g-1¿0F, Vulva ls a

traagverse sregsentle slit about 2.6 mm. from the posteríor entl.
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Eggç. Very au¡ÃerouÊ ln a graviil feuaLe; 3.2-16 segmentedl and.

enclosedl 1a a thia shell.

Eost. Citellue richerðlgg!. fu etoln¿ah anil ilusil€ttum.

locallty. Manit oba andl Saskateh€wan' Canaila.

BICEUI,ARIA 0IEEI'IJ r.sP. (Flgu'res 1. ancl 11.)

Rictularla. (Froelleh 1802 ) .

$pecifie ilÍagnssis. Buceal capsule well clevelopeê and narrgw

with ltts aperture ¡uôre or less ôistlaetly ôorsal' andt witb

itrs ba.se arneil with teeth anô spiaes. Along practically tbe

entlre ventral surface os eaeh slcle, there ls a row of eut-

laular combs or spines. Yulva anterior, near the posterlOr

entt of the oeeophagus. gylparous, the eggs eontainiag a well

ileveloperl enbryo when oviposltett.

Fsqelg" Bather stout wormct, measurlng fron ã0 to 60 mm. Ía

leagth; of a pinkisb eolor when allve but turring alnost wblte

sn fixation. [he fol]owing boûy neasure$ents wero fouatl to be

constaut for gravful fenales measuring 44 mn 1n 3.ength. lhe heail

includ-ing cutlele 1s ?9ã¡ ln ctianeter antl the bodty lncreaeee ln

thickness graôually until a polnt one fifth of ltrs Length fron

the posterior eatt 1t 1s 910| in ölaneter. Íhls tllameter ls

helil or only sl1ghtly retluceð to a point a short illstance

the eaudlal eniL where attenuåtion ta.i<-es plerce slir,:,rply, the

end.fag, in a fiae polnt. hticle about 12¡ thlck 1n the headl

reglon aarl ls ðefinitely annulateô aloag the noek. fbore 1s a

palr of stout lateral eervieal paplllae about 65OF from the

anterÍor enrl. lbe first cutienlar spine ia'each row ls situateil

from

bsfiy
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Bosterlor and. slightly veatral ts the mouth, there being å8

spiaes ån eaoh row fro¡n *he head. regior¡ to tìre vrelva. Spinee

&r€ finely etyiated and. rather j-nðistinet i.n mo-anted- speetmonffi"

on3y a f,ow boj-ng vi.såble posterior *o the vulv&,.3åsüth is
somewhat . renåf,oss is. shape aaå f s bor¡nd.e& by two subeEual triBs"

ïhe posterlor J.1p nears a shost eonieal tooth on eaeh side sf
it's epex whíIo the anterios one 1s smoothu somÍcireirtrar and.

forms the he}$et-Liko termination of the bod.y" lhe eesophagus

is simplou slightly d,ilated. in the micl.dle region anð €nås

postoriorly Í¡r a hemiepheríeal projection into the íntestine.
the vutrva is a short transveyse slit near the posterior end. of

the åesophagus and fs bound.ed. by prominent lips f ormed- sf

cuticle overlying fiager-like projoctions of the body wall.
fhe boüy is slightly erpand-od. oa each sid-e of the vulva" The

vaglna Í-s long and. bifureates in the posterior region to form

tv¡o eorlvergent uterl whLch termiaate 1n fitiform ovs.rÍ-eB"

ì

l
l

i,
ìl

A. B.

Fig"I" Eictr¡.laria cite4i" A* Á.nterior extremityu lateral
?ieiv* n@tremity l-ateral- vierv"


