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••lroNMu• 

~t.t•nkar'll (1921) 
t.uP~a and originally 

palo\re•- which 
r .. wn• ot \heir anatoay, and 

aa~:uac, •VaalllN, Splrorohinae and HapalO
bad abown \ba\ Spr1oroh1• 

hoaronbla Ward,1921 are aynonyaoua 
parorohlclae •• defined by 

the work on the t•1ly baa 
1922 deaorlbed t.wo new genera, 

Mapp.Jo~•• one under each or the two sub
ur\lea. The aame author (1923) 

1rorch1dae 1 described a new genus 
a1>eoiea of the gc. us Sp1rorch1a. 

added \o our knowledge or the 
1bed ~•o new genera, Vasotre• and 

amon\ (1927) added the genus 
Teaaela of Emya orblcularls and 

•~oro~e tN 8p1rorchla blanding1 ot 
o the peeltion of the ovary between the 

acr1bed ,a new genus Tremarhynchus from 
1oux gangetl,cua and considered it to be 

he two known genera of the subtamily 
21. llehra (19J3) described two new 

~oeurltreM, from Allahabad and turthur 
the families of the blood flukes ... 

(1934) namea a new .genus, new speciea, 
,11Bu1na from t.he blood vessels ot an Indian 

bural (Gr,ay). 
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Sp1rorch1da 

:BORCHIS llacCallum,1918 

ized monostomate or dlstomate blood 
ose 1ntegume·nt. Esophagus usually 

for:o1ng a conspicuous area around posterior 
often w.ith conspicuous ·median pouch opposite 

sophagua. Ceca ending near posterior end of body. 
spleuou.e about anterior part of esophagus. 
or d1st'1nctly divided into fol11clee,arranged 
erlor to ovary. Vas deferens arising from 

st1,cular group. Ve•icular sem1nal1s between 
r teet1 1s, leading into short cirrus sea with 
llen1tal pore ventral,s1n1stral, at about level 
,eterior to main testicular mass, usually close 

""•t.9r1or end ot body. Vitellaria foll1cular,usually occupying 
a1lable space 1n the body not occupied by reP»Oductive 

nP••n•, tram ,ee-:,p~us to beyond eneda of ceca. Laurer s canal 
aculum eem1nll1e, and small yolk reservoirhlsually present. 

Other 

aining single ovum. Uetraterm weakly muscular. 
or ,spheroldal, with or without operculum, containing 

ted eyespota. Excretory bladder small, V-shaped, 
lcle between bladder and genital ducts. 

RT.T"B~m of turtles. 

c1 1es: .spirorchis innominata Ward, 1921 

,( synonyms: s.eustreptoa Maccallum, 1921 
~- emydia .Maccallum, 1921 
e-P1ctae MacCallum,1921) 

cl ,S. tarvus (Stunkaro, 1923) 
-syn. Haematotrema parvum Stunkard,1923) 
S.or1ental1e (Uehra,1934) 
- ( ,syn. Plasm1orch1 a orientali s Mehra, 1934) 

P.pelluc1dus Mehra,193~) 
15. harde1r11 ,(Mehra, 1934) 
- ,( eyn .. Plasm1orch1a hardell11 Mehra, 1934 

:f. .. obscurum Mehra, 1934) 
§_.ar,er1cola 

lephanti ,s (Cort, 1917) 
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te musc:ulamre, grey 
th ends point~d, 

1 rocker membranous 
p:u·enchymatous 

ne-fifth to ont"--s.ixth 

an·nx and pharynx 
inte~linnl 

c and far 
n 1atenu m the body. 

nd end asymmetricall~ 
:.'', right cseca always 

1, m<trginal s1tuated 
om .anterior end 01 on 

hed, anterior testis 
little towards the 

t-equatorial, external 
or irreg ularly coiled 

hPyond i~, cirru:i 
from the anterior 

I nsicll' , pars pro$

, prc-equstori.d; siluated 

left side, Laurer's canal and 

v.1telline ducts just below 
oviduct prior to that of 

II ,,.itelline follicles distribu
ion just below the 

ry bladder compo•
which extend 

lo the• familv 

,ainly in th•· 
trcmatina 

<.:01,•uritr•!• 

- 0'161. -





Sp1r or ch 1 idae 

[l.l,:,t,l,IV[!, 

0 !,EMVES 

C !, 

AT 

AS 

Ill 

tXT S(M.VE 

Ill.\ 

co 

MET 
INT SE.M .Ytl. 
UT 

Ov 

YA 

Pr. 

2 
>" .,, 

"'" · 7 

-oV•~-





"J 

ch11.aae 

0~ 

!a.GL. 

.SEM VE& 

EUl~iV 1 
[)( ('I \tf Jt> 

A..T 

CAROIOTREMA LONGIVESTICULATA (dorsal vie 

- ()i66 • 





... A RD IDTR£M A 





OS 2 ......... _ ----

~r.1.ROROHIDll 

~.:.i..~r & 1.arson, l.9 

and is prooab 
~acetabu-

pects, 
blood 

o,-ary. 
sig

·Tident 
rtion. 

g to 
ular 
rine 

essing 
rather 

s well
into two 

develo~. 
to a single 
e in toto-

f ~ 

@;~ 
4 

,L 

l
.j 

( ,\ ~. 

·[ . :. " 
. 

s 

,J f 

ut 

IJJ...~~)d 

zij\ 
;•~ 

- t\tu 

lll() 

-. , C.\ 

111 

IJd 

















~ J •tli1 '1Jtt .. ~ 1J1Jt •til:ftJ1!fiJr11·~!11j~•1~: 11'1fi. Ji ~ J:> I J -s I 1JJ1 s-.:s ti B~ :1 . 0 

! •t•~l ~ q! .. _ Jl I g, ip. . I~ 

Ill 

.... .. . .. ---
t 

q 





/ f-lAE:Ml x e NI co N 





ended the 
and C. 
iericaily 

pos--
19.33) 

Byrd ( 19-.>"9) compiled a key to the species 
of Hapalorhync.hus, and based his first couplet 
on the presence or absence of a body constric
tion at the lewl of the acetabulum. He de
.sniped H. stunkardi as lacking such a con
stric-tion, but our specimens of H. stunkardi 

\\;hich were fixed without pressure) have the 
constriction. The diagnosis of H. stunkardi is 
hereby emended to include such a constriction 
and the use of the presence or absence of such 

constriction for distinguishing species elim
inated. We have prepared the following new 
key to the species of Hapalorlty11chus in light 
of the new morphological information. 

Key to Species of Hapalorhynchus Stunkard 19-23 
S>non~ms: Coeuritrema ~lehra 1933; Tremar11yn-

chus Thapar 1933 

la. Cirrus well-
developed 5 

lb. Cinus poorly 
de,·eloped 2 

2a. Testes smooth 3 

2b. Testes lobed 4 

3a. Esophageal diver-
ticub pre.sent ernginatus Byrd 1939 

3b. Esophageal diver-
gracilis Stunkard 19n;:, 

4a. 

b. 

5a. 

5b. 

b. 

7p.. 

,b. 

ticula absent 
Ovary lobed 

Ovary ~mooth 

\'itelline follicles 
extending into 
fore bod>; 

indicus (Thap,,, 1 ~) 

Price 193-1 
foliorcli~ Brooks a 
~layes 1975 

6 

Vitelline follicles not 
extending into lysscmus (Mchrn I 003) 
forebodr Bynl 1930 

muller 
111111 7 
a1gl'l' otlhnransls (r-.•t,lua 1933) 
!um Byrd 1939 
vitcl-

i,; lt>nd
tion 
h, , itd-
not 

3 

110~11 (clai 0 1 !) 

rcd/oot i Byrd l 0 
,wn'kardi Byrd 1 ° 

'Bbo~5 AliJ> MA'I 6 s, t 'l1C. 
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u, Hapalorbynchus Stunkard. 192"2 

( (K'lfTliFn&IJ ~lehra. 1933; Tr, 3.l 

.!:ilmll distomate blood fh1kes. 
· tegtmient. usually with 

·enttat .suc.t.t:-r. Suckers small and 
h gland cell5. Gland cells u:-ually 
rior part of esophagu-:. :'\en-e ring 
hout undulations. reaching to very 
~1es two in number, separateJ by 
· large. anterior to anterior testis. 
II. weakh· to 1110<.lerntd\' muscular. 

e do~sal. to left of ·mi<lline. nn 
r testis. lh·an· lx:tween te~ks. 
1inis. and s,na;II ,olk reserwiir 
e:-."tet1.:-in--. main!~- along length 

ly tlewlope<l mctraterm. {h·a 
,ithout polar pnx.·e~!',l'S. dischar~ed 
K"<.li:m. terminal hlad1kr. mnre con

r without n.'!-C'rn· Yt>:-icle. Cornua 
Par.bitic in lilnod \'ascnbr system 

:\h41r.1. J(t.B) ( = C. 
0

ol'uritr1•11111 
11s1s I ~h·hra. tq;.B) ( =C11,·11ri

/l . i111fit"1 ,s l Thapar. Jll33) 
PJ.H L II .. d1111k11rdi 11 . :-p .. H. 

L -.p 
1,1 (. ·oc11ritri'11111 ~klira. \ '1.U. and 

• 11t1JIIIOIIS with tlH· g1·1H1-. //11f'ctl

\'(' IJt•cn 1)i .. cu-;-;(•<'I aliuH·. 

8yl'd I I '!~9 

,t:"1111S llapalorl,ynclms 

level of an·tahulum . ... 2 
....................... 3 

• • lysst11111s ( ~khra, 19.B). 
r thau oral : 
..••...... : .ralfonli 11. SI!, 

...... 4 
• . • • . . • • • . • • • . s/1111kardi 11. i,p. 

........................... 5 
, • • odh11rr,•1,s11 (Mchra. 19JJ) . 

......................... 6 
..... . i,1diws (Tlupar, 1933) . 

Y/l'/)
1 

/939 

~l1·hr~1 ( tt1.H I e1111-.1d<'n·rl tlw ;.:1.·1111 
• -.uu,11\1111111-. w11h ( 0111ritr,'1110 .\ ld,r:1 . 

-. ma,I~- app;1n·nth l,d11ri: ~!,·lira fia,f 
( l'J.~) in which 1hi-. a111fi,,r -.liow,·rl 

,u-. with / "1p11lt11·f1_\'lli /111J ~t1111l.a1 ,). 

h l,oth l'ri~·t· awl .\lthra i11 cn1,.,idc1 
with II n ta/orh r11c/111.{ ;11ul Tr1'111C1r-

1s the sp<:c: ic., :tS!;1g11ed In the 1,:,•11era 
ma an· 1ra11.-.f<·rrl'd 1 .. the J.:('1111, llaf',1/-

6vR,, , <)~9 
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Spirorchiidae 

,,,,,-~-••, __ ,, .... 5 5nJAIKJtll0 1922 ,I 

~)'II: 
/H#VI~_, l9J3 

he genus - ------ __ . _____ s may be 

inhabiting db-tomes with protrusible suckers ; 
· .ted posterior end ; bicomuate excretory 

by the o,"3.ry and divided into follicles ; 
antrrior to the testes ; genital pore dorsal 

tensively de\·eloped; pharynx absent." 

:""Kelinu (the common mud turtle of Northern India). 

DISCl'SSIOS. 

originally constituted by Stunkard 
U5 Hapalot,enra Looss. 1899. Later, 

s to it and this was 
absence of the body spine::., 

not dfridcd into follicles, absence of 
large prostate glands. the position of 

estes and the shape of the eggs." 
third genus Trrma,h;•nchus described 

racters of these three genera indicate 
matic importance in so far as it 

ether. It bears characters in 
·1e it has other features that 
us. Thus, in the presence 
resence of seminal vesicle 

:ilotrema. In Hapalotre,na, 
, the body is armed with 

the genital pore, are 
the testes. In these 
f the seminal vesicle, 
genus Tremarhynchus 
rusible nature of the 

terior position 
resemblc.-sthe 

are not divided 
· rrus and cirrus sac 
om each other and 
t, can be identified 
wn to be clifferent 
hat the new genus 

ith the other, to 
otreminae and is 
n the two known 
ce of the cirrus 
front of the two 

amily. All these 
he creation of our new genus for 



Spirorchiidae 

5TUAJK.flll) /92.2. 
I 

s~" - Diaaaoe• 
ille Gebu1 C<teuritrema M,-G-. 1-1.R. tn~ H e4, fJ 3 3 

aphrodite di.stome blood flukes; delicate musculature. 
ted, narro•· or broad behind yentral sucker: size ,·ery small; 

·thout small papillre; oral sucker protrusible; ,•entral sucker 
"le, situated at about one third hody length from anterior 

pbagus long surrouurled bY sali\·tuy gland cells which 
~~rior extremit\·: intestinal uifurcation close in front of 

1 ceca reaching a little in front of himl end htHl forming 
Ucker in re_gion of ~enital opening, left 

;cliita\ op-.·ning: dorsal, sinistral close behind 
lr length close outside left ctecum. Testes two 

een thein, situated in third quarter of body, intracrecal 
r testis lyint! to the right, immediately behin.d cirrus 

teriot testis median, immediately behind. o, ary 
ry conical or flask-shaped, situated to the left 
close behind it: Yitelline resen·oir in front of 

inis pear-shaped, rounded or oval situated 
liately ·in front of posterior testis. Cirrus 
cl or retort shaped with a concadty in its 
ronl of anterior testis. \'esicula seminalis 

rig-ht Gccnm opposite to the cirrus sac 
traterm well devdoped and muscular, 
side of anterior testis and cirrus sac 
term except by the absence of muscula
in~ filaments :-it ends. \•itellaria well 

uniting mesially behind ventral sucker 
pening, au<l behind posterior testi!-1 

Excretory bladder small and tubular at 
provitled with one or t vo pairs of 

nds of c:cca into two small but prominent 

Locality: Allahabad, India. 

/YI~ Hit!' 1 J'I 33 
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either 
greatest 
is. The 

ker 
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· or end of the 
d the genital 
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agus, that ex
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pharynx, as in 
front of the 

he posterior 
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f the 
,ry 
·or 
ra1 
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f bifurcation 
the anterior 
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discharged as soon as 

SIIAcil:nt spat:£ 10I'" them to remain long 
a.re migrating in tM blood 
body of the host. I have. 

stmctme of the eggs. 
..,.... oae .in front and the other behind the 

01 follicles. The postepor testis 
.,...IXV5 a.re wry clearly marked. 

oval in outline. that lies 
testis and outside the cirrus 
o an elongated, pearshaped 

bliquely placed in the body 
ed cirrus. The cirrus, in its proximal 

as a sort of rudimentary ductus 
however. a straight mU5cular tube with 

can be protruded out at the 
'aint glandular ,cells that 

the body and is on the 

\ f. 



33) I }919 

c...ritreaa ly.aaunua No,. Gen., Nev. Spec. R. K/fo .~19, l '133 

cent. 
n ~ 

each. 

o come out, 
n-hour to come out in 

wo halves was kept. 
~Y acth·e movements; sometimes 

ose together and become bent 
li~htlr on the .application of 

in preserved specimens it is 
It is somewhnt conical 
nd and narrow in front 

· or end. The size is 
t breadth, which lies 
furcation the breadth 
""'3-0"3 nun., behind 
11 of tl1e ::!enital opeu
,·ary, where it reaches 

hes, ml'asuring 
iladdcr 

patulate 
m the centre.\ 
ntracted show 

ize, as a rule, 
wall is covered 
istance behin<l 

• 0 ' 18 mm. 
intestinal 

more close I y 

directed 
pine ... 

t onlr 
uscle 

the 

rend 
nsib1e 
m.in 

f I 

m., 
s 
.1 
r 
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rm of a deep cup with a short base 
wub.-ioa &om ~ ceaenl body surface. It is muscular, having a 

muscles with .an outer ]a)•er of longitudinal muscle 
its wall is about double of that of the oral sucker. The 

«aOPhagus is straight and more or less of uniform 

--•••& 0195--0-256 mm. in length and O"0t5--0"075 mm. in breadth (in 
g). It is closely surrounded by salivary gland cells, which 

e ■ambers forming a bulbous mass before it passes into the 
llilarcatioa; the gland cells are atso found in larg-e numbers around its 

intestinal creca tum backwards soon after their orig-in and 
ce in front of the hinder end. They are pressed closely 

by the ·,·entral sucker, behind which ther com·erge 
mesially, the left curving more deeply than the right, 

occupy a laternl position. Behind the posterior 
twice or thrice but less markedly than before. The 

the ,·entrnl sucker and the posterior 
intrac:ccal wne, in which the S!Onads 

d cirrus sac lie, and this l propose 
ow around and a little behind the 
rs-illy to the left side of the body 

bet ween the median line and the left 
first characteristic loop of the left 

ind the \'entral sucker and a little in 
racted specimen the intestinal creca come 
sucker and the posterior testis that they 

Id on all sides between them, reminding 
tinal c~eca in the famil\· Schistosomatidre. 
crecum comes to the - right side of the 
recum (Fig 5~. As seen in a transverse 

the dorsal side of the body in this region 

body in the genital 
The anterior testis lies to the 

m and close behind the cirrus 
mm behind the anterior end and 

·ar or somewhat beart
n and narrow rouncl'ed 
14-0"16 mm . in length, 

depth, occupying the entire 
rat body walls. In one specimen 
he 0\1ary lies between the two 
n front of the posterior testis 
r wall pressed closely inside the 
has a triangular or somewhat 

rom which the oviduct arises, 
greatest breadth and 0'051 - 0"11 

c, a little behind or about the 
ct mass of ova of large size 
the low µower of a microscope. 

an epithelium of cubical 
is, ffl)Q mm in length 
,hcrical or pear-shnped 
1mediatelr in front of 
cum, in the same lin 
he posterior margin of 
idc of the receptaculum 
d oocns to the 0 xterior 

.. 

4or,1';n IA~ 7)-

.. 
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ra, ·1933 

93J 

( continued) 

little in front of the posterior 
yer of cuticle. The trans,·erse 

tis in front of the receptaculum 
reservoir lies in front of the 
right side and opens into the 

Both the vitelline resen·oir 
of fairlr luge yitelline cells 

e granules. The oviduct after its 
into a small thin walled uterus, 

r testis. The uterus is small and 
the absence of musculature in its 

· muscular, measuring o·n-0·32 
nd the anterior testis, in front 
the left intest'inal crecum to 

ital ,opening. It bas greatest 
he region between the oyary 
, while near the genital opening 
much more thick-walled in its 

of the cirrus sac near the 
right side (Fig. 5). The 

culuin seminis in the median 
hinder end. It is somewhat 

narrow behind, measuring· 
adth and 0'075-0-12 mm. 

nd entire space betwe·en the 
converge inwards coming 
o as to mark the hinder 

mposcd of circular muscle fibres, 
the anterior part of the genital 

pressing the anterior face of the 
nd its terminal part near and 

.. •"coital opening. It has a 
ith a slight concavity 
against it the vesicula 
m. in greatest breadth 

ront of the middle of 
icula seminalis is 
he cirrus sac and 
tween it and the 
the genital pore 

ing 0"048-0'057 
in depth; it 

'!'he pars 
vacuolated 

otrusibl<.'. 
trictcd off 

Spirorchiidae 
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tride of the heart 
y is thin1 delicate 
aximum breadth 
limit of the pos-
1 sucker and tr 16 

;.,.-ted with bluntly-
. or end :tnd 0'06 mm. 
~-- broadens attaining 

na notched in the middle 
ffers markedly in the sh:1pe 
from tubercles or papilla.\ 

ucker, measuring O'O~; mm in 
llr at the anterior end an<l is 

much smatler and thinner "1th 
'yssim11s., measuring O 06 mm. in 
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