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The speciinens forining the basis of this report were secured 

fro111 speciinens of Tlzal~t~zoplzis tnn~ciana (Baird and Girard) 

and T. eqzles (Reuss) talcen by Miss Crystal Thompson and 

Bliss Myra Sampson, members of the University of Michigan- 

Ne~vcon~b expedition to the Davis Mountains i11 wester11 

Texas, during the sumnler of 1914. They captt~red four speci- 

mens of T. ~wzrcialza which had distinctly swol le~~ and shorten- 

ed tails. Even at the t i~ne  of capture these peculiarities to- 

gether with the erect position of the ventral and lateral scutes 

of the tail were noted. At the time of injecting the preserving 

fluid into these snakes it was noted that some ininute white 

granules or organisnls visible to the nalced eye burst forth fro111 
the lower margins of the swolle11 scutes and were collected in 
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the l~reserl-ing fluid. These were soon see11 to be parasites and 

were saved. A very brief prelilniilary study showed that they 
were larval trelllatodes or cercaria. The collectors further 

noted that all these snakes wit11 the swolleil tails caixe froill a 

short part of l\[usquiz Creek, a sillall stream flowiilg through 

hfusquiz can) on. At this time it was thought that lloile of the 

specimens of the two species of Tl~amnopliis occurring in 

neighboring localities \?rere infested wit11 this parasite and thus 

a 111-oblen~ in local distribution of the parasite was presented. 

Upon the return of the espeditio~l the writer was give11 the 

opl~ortu~lity to esanlille all of the snakes of these two species 

caught during the summer, and a superficial exanliilatioll of 

thirteen otl~er speciilleils of T. ~qsn~cinlza and of two specimens 

of T .  C ~ I I C S  which had been collected along Linlpia Creek and 

about artificial ponds at Fort Davis and the surrouildillg coun- 

try revealed 110 esternal appearance of parasites. il careful 

internal esallliilation showed, hoxvever, that two of the three 

spcciille~ls of T. n~nrcimzcz caught in the village of Fort Davis 

were infested wit11 small i~unlbei-s of this parasite and one of 

the two was parasitized \vitli sillall nuillbers of anothcr cer- 

caria. Of the three specii~~ens of T. nzn~cirrnn fro111 Limpia 

canyon none were parasitized while one of the two T. eqzles 

fro111 Linlpia callyon was infested wit11 a few of the second 

form of cercxi-ia. There is then nothing remarkable about the 

local distribution of this parasite. Apparently the snakes 
about Muscluiz Creek had more abundant opportunity for 

i~lfestation than snakes fro111 other creclcs and ponds in the 

region of fi'ort Davis, or from Lilvpia canyon. 

I n  a~~pearaiice the tails of the heavily parasitized snal<es are 

\\;orthy of note. T l ~ e  tails are sniollel~; the scutes Inore or 

lesq erect thus giving the tails a roughened appearance. In  

three instances a large portion of the tail had been lost. 
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Whether the loss of a portion of the tail was due to the heavy 

ljarasitic illfcstatioll, as the collectors thougilt, is not determin- 
able. Sllalies soilletiilles lose a portion of the tail ill eilcou~lters 

~ v i t h  other allilllais and it is not ~ ~ l c o l l l l ~ l o ~ l  to find "hob- 

tailed" sna1;es.l In  less heavily parasitized silalies the tails 

were slightly sivollen and tlie scutes Illore nearly normal in 

position. In very lightly infested snaltes the presence of para- 
sites could only be deterillilled 11y illterllal esamination. h 

coinmoil feature of the preseryed heavily infested snakes is 

the granular appearance of the ventral scutes of the tail 
I ,  region. .l hese granules ai-e ~llinute, i~liillature treillatodes or  

cercariac readily \risible to the ilalted eye and so abuildallt as 

to cause the scutes to appear s~vollen, their posterior margins 

to be elevated and somewhat projectiilg fro111 the body. After  

being for  several \\'eelis in the preserving 1-luid many scales 

thus sn-ollcn by the parasites had become Illore or less detached 

and in soine i~lstallces tlie tail was badly illacerated although 

the remainder of the body n a s  well preserved, and unpara- 

sitizcd snakes in the same museinn jar were in good condi- 

tion. ?'he parasite present in suclz numbers proved to be a n  

hitherto uudescrihed larval distollle for  n~ l~ ic l i  the name 

Ccvcn~in iirni.ciwlne L a  Rue is proposed. 

Cercaria marcianae, nextr species. 

C o f y j ~ e s  : i\luseum of Zoology, Ulliversity of l l ichigan,  

slide No. T 50; paratypes on slides x o s .  149, 151, 152, 153, 154, 
also alcoholic material in the collectioil of the l luseum,  and 

slides and alcoholic Illaterial in the collectioll of the 'ivriter. 

17rscriptioiz: The  parasite is a typical tailless distome cer- 

1 One snake with n "bob-tail" I ~ u t  \\.it11 no external appearance o f  parasites \\.as 
cnuglit in For t  Davis. R s a i ~ ~ i n a t i o n  of internal organs sl ioa~ed that  a fciv parasites 
nrcrc lrrcscnt hut not in suflicient numbers to account for the loss o f  the tail. 
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caria prescntii~g the usual features (I7ig. I ) .  Its leilgth is 

about 0.42 i ~ i n .  aiid its breadth about 0.22 111111. I t  is illuch 

flattened dorsoveiltrally, oval in shape, usually narrow at the 

anterior eiid and broadly rouiided at the posterior end. The 

surface of the body is covered with minute spines arranged in 

regular longitudinal rows. The spines on the at1terior ciid of 

the body are a trifle longer tliail elsewhere. The oral suclter 

is terminal, protrusible, iii soille coatractioil states slightly 

sub-terminal, soillcwhat luiliiel-shaped, length esceediilg the 

breadth. I t  ineasures about 0.081 mm. long by about 0.070 
111131. broad. \Trcll developed il1uscles ei~circle its lower liemis- 

pllei-e. The acetabuluili is proiniileiit, m~iscular, situated about 

the middle of the ventral surface, freclueiltly posterior to the 

illiddle but in elongated speciilleils sligl~tly anterior to the 
middle. It is almost circular and about 0.076 to 0.079 111111. in 

diameter. 

A pronliilent feature of thc stained speciiileil is the group 

of four large cephalic glands w l ~ i c l ~  lie ill a row across the 

body veiltral to the iiltestii~al bifurcations. These are ovoidal 

or  irregular organs composed each of a single cell provided 

with a iiucleus measuring about 0.01 111111. in diameter. A 
largc i i ~ ~ c l c o l ~ ~ s  or net-lcnot is a promii~ent feature of each 

nucleus. The glailcls arc ai-ranged ill two groups of two each, 

right and left, and the ducts leading froin the nleillbers of a 

group appeal- to unitc to forin a single duct ~vhich passes for- 

ward peiietratii1g the tissue of the oral suclcer and discl~arging 

near the exteriial opening of the latter. l'his appareilt uilioil 

of the ducts is to be fouild ill toto preparations of specimens 

ullstaiiled or staiilecl wit11 carmine, eosin, orailgc G, or haema- 

toxylin. Eve11 sections stained ill haei~latosyliii alone or in 

coiltrast with cosiil present this appearaiicc. If, however, the 

s~~ecimens be stained in toto or  after sectionillg with an aqueous 
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solution of toluidin blue or thioiiin with or without a contrast 

stain of erythrosin it inay be readily deterinitled that there is 

no ui1ion of these ducts, but that they lie parallel to each other 

and very close together. 'l'lie toluidin blue or the thionin stains 

only the contents of the glands and their ducts while the niein- 

brnne rciilaiils uilstained. Between the deeply stained inasses 

of coiltents of the ducts may be perceived the thin line inarltiiig 

the meilzbranes of the ducts. The other stains used color the 

i~~embranes as well as the contents of the ducts, l~ence the two 

ducts appear as one. I t  scems that Nicoll (1912) in describ- 

ing the cephalic glands of Cercnria o ~ ~ d i ~ z n t n  may have erred 

in considering that the ducts of each pair have united to for111 

a single duct. 

The nature of the secretion produced by the cephalic glands 

has not, as far as the writer is aware, been determined. Cost 
(1915) called these glands cephalic or stylet glands. How- 

ever, since they are present in cercaria in which a stylet is not 

present it seems doubtful that the cephalic glands have anything 

to do with the forillation of the stylet. I t  is here suggested 

that these glands produce mucus. In support of this view may 

be presented the evidence that their secretion is in the condi- 

tion of fine globules which stain blue or purplish blue with 

toluidin blue or thionin. These are specific mucin dyes yield- 

ing a ilietachroillatic stain. I-Iaen~otoxylin also stains mucin 

deeply but it cannot be depended up011 as a test for i~ luc in .~  

"l'h2 writer is here constrained to  make an appeal for the use of better and 
lilore varied stainicg methods in the study of parasitic worms. I-Iaetnatoxylin and 
carmine dyes because of the case with which they iiiay be used are employed t o  
tlie a l m ~ s t  total exclusioti of other dyes. I t  is admitted that eosin and erythrosin 
are used with liaematoxylin as contrast stains. These stains, however, reveal but  
little. The result of the employment of this limited technique is that the products 
.of many glands, their function, and tlie finer histological structure of numerous 
parasitic worms is little understood or the wrong ideas have come to prevail. The 
well trained pathologist, histologist, or bacteriologist inakes use of a large number 
of stains and micro-chemical tests it1 securing his data. The time is ripe for the 
helminthologist, as well, to  employ a varied technique. 
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The pharynx is small, allnost globular, and in contact with 

the ordl sucker. I t  measures about 0.021 inin. ill diameter. 

Xo O ~ S O P ~ I ~ ~ L I S  is present. Im~~~ecliately behind the phai-ynx 

is the bifurcation of the intestine. The coeca are siinple wide 

tubes ~vhic11 extend to a point about mid~?ay between the 

;~cetahulum and the posterior end of the body. Their non- 

granular co~ltellts stain readily n it11 eosin, erpthrosin, orange 

G, and very slightly green wit11 thionitl. The excretory sys- 

tem is simple. AII excretory pore is terini~lally situated and 

leading into this is a short vesicle with two short branches 

which extcild for~vard. I t  was impossible to find ally suc l~  

branches as Kicoll (1912) has sho~vil in Cercnrin ordiuntn and 

it is doubtful if they exist in this species. 

In the region just anterior to the escretory vesicle may be 

seen a slllall group of large cells and granules the sig~lificailce 

of which is not understood. They may be the anlagen of 

sexual organs. 

Aleasurements of Cercn~ in  ~i!nrcinnac in millimeters. 

Arerage 
Structure dimension 

Rody length 0.42 
breadth 0.22 

Oral suclter length 0.081 
breadth o.070 

Acetahulum lengtl: 0 . 0 ~ 9  
I~readth 0.076 

Pharynx clin~neter 0.024 
Cephalic glands length 0.072 

breadth 0.052 

A study of the distribution of these cercariae in the tissues 

of the host shom~s that they occur chiefly ( I )  in the rnesel1teric 

and perito~leal tissues, fat  bodies, and in the sub-peritoneal 

lymph spaces, (2 )  in the large lymph spaces beneath the skin 

of t l ~ e  tail, and iinlnediately bei~eath illally of the scutes of the 
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tail, (3 )  rarely in the ii~uscles of the tail. A careful csamina- 

tion has failed to reveal thcir prcscilce in the connective tissues 

or 1y1nph sl>accsal~out the oral cavity, or in the musclcs or  

co~lilcctivc tissues of thc body antcrior to thc tail esccpt as 

al~ovc noted. 

Soi l~c attempt was illacle to determine the relative numbers 

of the parasitc in the various parts of a heavily inicstcd snaltc. 

I n  the sci-osx a l~out  tlie estreiile upper oesophagus they were 

not nuillerous nrhile ill the thiclteiled mesenteries of the an- 

tcrior part of tlic body they wcre present in considcra1)le ntum- 

hers. 2:i-om this l~oint  to the posterior liinit of t l ~ c  l~otly cavity 

the parasites occuri-cd very numerously, the greatest n~ui11l)er 

oc-curring ii: thc posterior third of the body. In  tlic fat l~odies 

they were abundant. 12 small piece of mesentery taken from 

tllis region and rnomlted oil a slide contained after mou~lting 

more than so0 cercarin while more thail 60 were \halten frec 

in tlie coursc of manipulations incident to mountii~g. A small 

grc1111 of cercai-i;~ : ~ s  thcy occur uilder the mesentel-y is shown 

I 1 .  2 Ll roligh but T~CI-y conservative cstimatc of thc illurn- 

l ~ e r  of parasites in the mesentery, fat-bodies and peritoiicunl is 

aboiit jo0.000 to 700,000. lil the il~uscles and lymph spaces 

immediately hack of tllc a i ~ u s  tliere were but f e ~ v  cercaria hut 

a littlc fni-thcr back they occurred in cnormolrs num1)ers. I11 

arriving a t  at1 cstiiilatc of thc number of parasites in the tail 

rcgion the follo~viiig poiilts were talteil into coiisideratioil: thc 

n ~ t i ~ ~ b e r  of parasites in a single section of the tail, the length of 

tlie tail, tlie swollen condition of the tail, and the cstrelucly 

lat-gc number of cercaria shalten out froni the looscticd scutes 

ancl Po1117d ill the bottom of the coi~taiiier. Jtldging fro111 these 

critcria there mnst have heen at least 250,000 to 350.000 para- 

sites in tlic tail region, a gi-and total for this snake of 7~0 ,ooo  

to I ,050,000 parasites. 
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Nicoll Found C'evcavin ordiilaln in thin cysts. This species 
occurs in ewtrenlely delicate cysts in the fat bodies but no cysts 

are produced in other parts of the host. Where cysts occur 

thcy appear to be made up of about one layer of flattened con- 

nective tissue cells diflering froill the SIII-1-o~inding fat cells 

olily through the loss of fat globules. Even in the fat bodies 
the forn~ation of definite cysts is 1-are. 

'I'l~e method of entrance of this ccrcaria into the host is 

u i i l< i~o~~~i i  hut since Tlzni~z~zopl~is  i~~avciu?za fccds largely on tad- 

poles xvlihen they ai-e available it seems lilcely that the ccrcaria 

are talcctl wit11 the tadpoles tvhich may he a still earlicr host. 

IVork upon the preserved hosts has not revealed the iiletllod by 

w l~ i c l~  the cercaria get into the ly111p11 spaces. Dr. IV. W. Cort 
in a lettcr to the writer dated Jailuary 10, 1915, states, "'l're- 

matodes seen1 to be able to worni thcir way thi-ough tissue. I 

think there is no doubt that larval forms in nluscles usually 

colile by way of the alin~entary canal. I have seen holostome 

larvae pushing their way through the nluscles of the tadpole." 

Siiice these cercaria are provided with a close arii~ature of 

line spines they sl~ould Gild no difficulty in penetrating the 

tissues of their host. IVhy they congregate in tlie iyi~iph 

spaces of the tail rather t l~an  in the body cavity is not lzno~vn. 

Nor is it lznowi~ why they collect in great ilunibers in tlie 

spaces so near to the scutes of the tail. 

Cercaria vegrandis, new species. 

'Chc secoilcl species of larval trematode, Cerca~ ia  vegva~zdis 
11. sp., was found occurring in sillall nuillbers in cysts in tlie 

fat bodies only of one specimen of 1'1zan~noplzis iqznrcia~za froill 

a tanlc or pond in Fort Davis and of one specinlen of T. cqzles 

fro111 Limpia caiiyon. In the first illentioiled host it occmred 
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in association with still sillallel- iiumbers of Cc?-ca~ in ~ilnrcin~lne. 
, 1  1 hc cysts e~lclosing ii~divicluals of C. vcgrulzdis differed in the 

txvo host species. In T. eq l~cs  t l ~ e  cyst ~i~embi-anc was tough, 

nloderately thiclc a i d  the ellclosed cercaria was rcleased wit11 

difliculty whilc in T. nlarcinrzn the cysts were scarcely dis- 

ccrnible, the cercaria were released with ease, alillost as rcadily 

as C. ~ ~ ~ a r c i m ~ n e  were released. The cysts in T. ~ ~ ~ a r c i n p ~ a  al- 

ways ruptured witllout being tori1 fro111 the fat body. 'I'lzis 

diiLcreilce in the respoizse of closely allied host species to the 

preselzce of the saille parasitic species is rather 1-emarl<able. 

Type : i\fuscum of Zoology, University of i\lichigan, slide 

No. 155; paratypes alcol~olic izzatcrial in collectioll of the 

3/luseum, slides and alcoholic matci-ial in the collectioi~ of the 

writer. 

D e s c ~ i p i i o ~ z :  l'hc study of this species is based entirely on 

preserved specimens reiizovcd fro121 fat bodies. Such speci- 

lileils were frcqt~eiltly so rolled or  twisted that they could not 

be studied while others were ovate ill form, being soilletimes 

very broadly ovate, tllc greatest breadth occurriilg near the 

middle or near the posterior end. Mol-e rarely the specimens 

are soi~~ewliat slender (Fig. 3 ) .  No specii~ietls have cither one 

or  both ends acute. Rarely ail elliptical forin was assumed. 

They were in all cases very flat and tailless. The parenchyma 

diflers greatly froill that fouizd ill C. $~zarcinfznc, being filled 

with snlall round or oval cavities llleasuring about 0.010 X 
0.010 or  o.oro )( 0.012 111111. These are best seen in unstained 

but cleared specimens. Nuclei are numerous. 111 all speci- 

111cns studied, about twenty, the parenclzyma \vl~ich was 

opaque ~llaslted the details of various structures to such ail 

estent as to i11ake their study difficult and in sollie cases im- 

possible. 



'l'lie iisual sti-uctui-es of tailless cci-caria were found esccpt 

the cephalic glands \vhich if they had cver been present were 

ilow absent. With soille difficulty ill unstaii~ecl specimens or 

even in those stained wit11 tllioiliil, ha~111alulll, 01- crythi-obi11 

one can iilake out a rathcr wealily illuscled oral suclrer, slendci- 

or  broadly oval in outline, followed by a weakly muscled 

pharynx, usually slender and diriicult to see. A short oesol)li- 

agus gives lise to the iiltestiilal bifurcations ~vhich as slcntlei- 

iildistinct t ~ ~ b e s ,  sometimes contaii~ing a few small non-staining 

ellipsoidal bodies, extend ~vell into thc hinder 'end of the 1)otly. 

'l'hc acetabulum is iiearly round, shallo\v, and situated al- 

ways posterior t o  tlle illiddle of the body. While of fail- size 

it is not a promiileilt organ. Posterior to the acetabulum 11t1t 

ileal- it is situated a group of deeply staiiii~lg cells, maliing a 

round or soinel\ hat rectailgular illass measuring about 0.03 X 
0.026 111111. or even 0.036 X 0.043 i ~ ~ r n .  A slit like aperture on 

the ventral surface marlrs the nliddle of the mass. The open- 
ing is 1)robably the genital pore and the mass of cells a l~ortioii 

of tlie developing sexual 01-galls. The cells arc large illassively 

club-shaped, radiating irregularly fro111 the genital orifice. The 

iluclei of t!lese cells do not stain well but the cytoplasi~l stains 

densely ~vitll haemalum atid diffusely ~ r i t h  tliioilii~. Close 

behind the hi-st illass of cells in sorue 111oi-e fully developed in- 

dividuals (Fig. 4)  lies a secoild irregularly triangular inass 

of cells. These cells are illdistinct. l'he illass when well 

developed mcasures about 0.032 )= 0.035 111111. It lies dorsal 

to the excretory vessels although in the drawing it appears to 

lie n~itliin the escretory vessels. 

The excretory systeil~ is not ~vell mai-ked and oilly a sillall 

portion of it call be ti-aced. I n  the hiilder part of tlie body call 

sometimes 1)e fo~uld a stllall terminal escretoi-y pore by 

~ \~h i ch  tlii-ot~gll a narrow duct the escretory vessels discharge 
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to the cstcrior. 'l'hese vessels soilletii~les take on the appear- 

ance of a broad Y \\rith a short sleilder stein and broad thiclc 

arms. Fi-on1 thc anterior ei~cls o i  the arills of the Y broad, 

son~enrhat coiled tubes may be traced for  a shol-t distance ail- 

teriad whcre their outlii~es are  lost in the parcilchyiila. 

l'ortions of the nervous system call be see11 in soille spcci- 

incns estcticling fro111 the circumoesol~l~ageal com~nissurc 

tolvnrd the l)ostcrior part  of the body, in a fe\v cz~scs as  far  

as thc developing sesual organs. The  cuticula is about 0.005 

nim. thick and is uilarined wit11 spines. Measurements of thc 

various structures are  give11 in the accompanying table. 

Alcas~~renlcnts of Cc~rcnrin z~cgrnrzdis in millimeters. 

Organ T Y D ~  

1:otly lcngtll 0.273 
l~readth 0.193 

Or:{; suckcr Icii,qtl~ 0.033 
l~rcadlh 0.030 

A c c t l ~ u l ~ ~ m  Icngth 0.023 
I~rexdth 0.025 

Pharynx lcngtl~ 0.022 
brendth 0.008 
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PLATE I. 

(A11 drawings made ~vitl i  the aid of the camera lucidn.) 

Figure I .  Ccrcnrln ~~rai*ciarlac, ventral .r-iew, c l ra~vt~ fro111 whole 
spccimen oli slide No. 150. 

Figure 2. r\ group of Ccrca~.ia irrarciarltre as they occur ~mtler  tlic 
mesentery of heavily i~ifestcd snakes. htagilified. 

Figure 3. Ccrcaria v c g v a ~ z d ~ s ,  vcntml view, clraw~i frolu whole 
sl)ecimen 011 slide No. 155. -411 structurcs are s11om11 much iiiore dis- 
tlnctlg than in the preparation. 

Fiqure 4. Detail of posterior end of Ccrrni.in ucgi-arzdis. This 
sl)eci~iien is somewhat lllore mature than the one sIio\rn in figure 3. 
Note cs~~ccially the second Inass of cells. Draxvll to tlic same scalc as 
tipurr 3. 










