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CERCARLE. 
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Late Professor of Clinical Surgery, Egyptian Govern- 
ment Medical School, Cairo. 

Measurements in such contractile bodies as 

Cercariae are necessarily open to inaccuracies, yet 
the study of those of the Furcocercous ccrcarice 
recorded 'by different authorities has yielded such 
marked and unexpected results that they seem 

worthy of record, the more especially as they 
would seem to enable us to lay down the long 
desired definition of a Schistosome cercaria. 

Up to the present no one 
'has laid down definite- 

ly what is and what is not a Schistosome 

cercaria. It is generally accepted that they are 
Furcocercous ccrcarice without a phar\nx and 

containing well marked 
" mucin glands 

" 

grouped 
in pairs around the acetabulum, from which well 
defined ducts, capped with hollow piercing spines 
lead, to open at the margin 

of the opening of the 
" 

head gland," and with 
an excretory system 

built up of symmetrically placed flame cells, 

capillaries, collecting tubules excretory bladder 

and excretory ducts, bat with the exception of 
the absence of a pharynx these characteristics are 
common to a number of organisms' having no 

pretension to being schistosomes. 
The records upon which this paper is founded 

are merrlv those which I have been able to collect 

from time to time and are by no means ex- 
haustive They refer to but 22 species of Fur- 
cocercous ccrcarice, but they have the merit of 

having been taken in Egypt. India, the Cape and 
both North and South America, and are thus 

representative of the parasites found in widely 
separated parts of the world. 

In spite of the different 
conditions and methods 

under which these measurements have been re- 

corded, they all are capable 
of being brought into 

certain well defined classes, and the grouping 
thus arrived at appears to 

be supported by a simi- 
lar grouping of the molluscan 

hosts in which the 

individual cercarise develop.. 
An objection might be 

raised that the classifi- 

cation here attempted is arranged on a basis of 
larval, and therefore, decidual parts of the organ- 
isms classified instead of upon adult and perma- 
nent structures. , ?. 

The force of this may be admitted, but, on the 
other hand, outside the larval structures, there is 

very little in the anatomy of the cercariae by 
which they can be contrasted. The genital 
system is the merest of rudiments, the alimentary 
system is undeveloped and stops short at a more 
or less defined fore-gut which, even in the most 
advanced specimens, does not proceed much be- 
yond the early division of the 

" 
caeca 

" 
and in no 

I' case extends beyond the level of the acetabulum, 
the nervous system is an undefined symmetrical 
mass and the excretory system is undergoing a 
process of rapid development and fundamental 
change. 
The measurements used in the following tables 

are :? 

1. The length of the body of the parasite. 
2. The length of the stem, or undivided part 

of its tail. 
3. The length of the flukes or rami of the 

tail. 

Table 1. 

Measurements of certain Furcoccrous ccrcarice. 

Body Stem Rami Ref. 
c C- polonicse .. 12 18 4 1 

e C- bombayensis No- 8 .. 13 24 6 2 

P e C- bombayensis No- 9 .. 22 32 30 2 

e C. bombayensis No- 13 .. 35 85 35 2 

e C. bombavcnsis No. 19 .. 38 43 29 2 

P e C- Bahr 
' 

& Fairley 
No- 1 ?? 12 19 15 1 

P C- douglasi 14 18 16 3 
e C- elephantis ..16 59 11 3 

P C- emarginatje .. 16 23 20 3 
? P o C. gracillima ? ? 13 6-5 6-5 4 
P C. gladii 11 19 15 5 

e C- gigas 28 32 18 6 
C. hsematobii .. 24 20 8 7 
C. indie* XXX .. 20 22 9 8 
C- japonici ..10 10 0-5 1 

e Kemp 
" B" .. 19 20 6 9 

e Kemp 
" 
C" .. 20 30 12 9 

C- mansoni ..14 27 8 10 
? P o C. minor .. 14 20 20 6 

C- spindalis ..20 29 10 11 
C- spinosa .. 16 24 8 12 
C- tuberistoma .. 20 16 16 4 

In the above Table P means Pharynx present. 

? P means Rudimentary Pharynx present, 
c ,, Pigmented Eye-spots present, 
o ? Unpigmented Eye-spots present. 

The differences to be observed are the relative 

lengths of these parts of the organisms, and this 
would appear to lead to the division of the speci- 
mens into the following natural Groups:? 

Group I. Cercarias in which the rami of the 
tail are markedly shorter than the stem, the 
difference being as 1 to 2 or even greater, and in 
which the body whilst it is longer than the rami 
is shorter than the stem. 

Note. 

This latter is not strictly true of the measure- 
ments given for C. japonici, but since everything 
else demands the inclusion of this cercaria in this 
particular group, and since no more than an 

allowable margin of error, the substitution of 8 
or 9 for 10 in the observation is necessary to 

bring it into complete conformity; I think this 
error may safely be assumed, the more especially 
as the observation on which the record used is 
based is not an original one and indeed contains 
another obvious error. 

Group II. Cercarise in which the rami and 
stem are nearly equal, the stem being slightly 
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longer than the rami, and either of these longer 
than the body. 

Group III. Cercarias in which the rami and 
stem are of equal length and in which either of 
these is less than the length of the body. 
On this basis the groups will be made up as 

follows :? 

GROUP I. 

Rami less than half the length of the stem and 
body of intermediate length between the two. 

e C- bombayensis No- 8 .. 13 24 6 
e C? bombayensis No- 13 .. 35 85 35 
e C- bombayensis No. 19 .. 38 43 29 
e C- elephantis ..16 59 11 
e C. gigas .. 28 32 18 

C- hsematobii .. 24 20 8 
C- indict XXX ..20 22 9 
C- japonici ..10 10 0-5 

e C- Kemp 
" B" .. 19 20 6 

e C- Kemp "C" .. 20 30 12 
C. mansoni .. 14 27 8 

e C- polonioe ..11 17 4 
C- spindalis .. 20 29 10 
C- spinosa .. 16 24 8 

GROUP II. 

Rami and stem nearly equal. Rami and stem 
both longer than the body. 
P C- emarginatae 16 23 20 
P C- douglasi .. 14 18 16 
P C- gladii .. 11 19 15 
P e C. bombayensis No. 9 22 32 30 
P Bahr & Fairley No- 1 .. 12 19 15 

GROUP III 

Rami and stem equal and either less than the 

body. 
? P o C- gracillima .. 13 6-5 6-5 
? P o C- minor .. 14 20 20 

C- tuberistoma .. 20 16 16 

Note. 
I cannot help thinking that an error has been 

made in the description of C. minor. Faust says. 
(6), 

" 

the length of the oval body is 0.14 mm, 
the unforked tail measures 0.2 mm. which is the 
same length as the furcse." If these figures are 
correct it would take the organism out of any of 
my groups and would give us an unique form 
with a body of 0.14 mm. and a tail of 0.40 mm. 
Were the figures body 0.14 and tail, stem and 
rami together, 0.20 mm. with the stem and rami 
of equal length, this would make the Cercaria 
coriform exactly with the other two which I have 
placed in this class. 

It will be seen at once that these groups con- 
tain forms differing from each other anatomically, 
inasmuch as eye-spotted and non-eye-spotted 
forms are mixed up together. 

Sorting out these dissimilar forms we arrive 
at the following groups and sub-groups :? 

GROUP I. 

Rami less than half the stem and body inter- 
mediate. 

Sub-Group A. 

A-Pharyngeal and Non-eyc-spotted. 
C. hsematobii C. mansoni 
C. indicse XXX C. spindalis 
C. japonic! C. spinosa 

Sub-Group B. 

A-Pharyngeal but with tvcll marked eye-spots. 
C. polonicae C. Kemp 

" 
B 

'* 

C. bomibayensis No. 8 C. Kemp 
" C" 

C. bomibayensis No. 13 C. elephantis 
C. bombayensis No. 19 C. gigas 

GROUP II. 

Stem slightly longer than rami and either of 
these longer than the body. 

Sub-Group A. 

Well marked Pharynx but no eye-spots. 
C. emarginatse C. Bahr & Fairley No. 1 
C. gladii 0. douglasi 

Sub-Group B. 

With Pharynx and eye-spots. 
C. bombayensis No. 9. 

GROUP III. 

Rami and stern of equal length and body 
longer than either. 

Sub-Group A. 

Neither Pharvnx nor eye-spots. 
C. tuberistoma. 

Sub-Group B. 

Rudimentary Pharynx and nn-pigmented eye- 

spots. 
C. gracillima C. minor. 

Note. 
C, tuberistoma is entered here as being 

A-Pharyngeal, but I believe this to be wrong and 
I expect it will turn out to be a pharyngeal form. 
The description given by Faust (4) is very in- 

complete and unfinished. The digestive system 
is dismissed with the words 

" is of the usual type 
for the furcocercariae," the flame cells of the 

excretory system 
" 

have not been made out," 
and no mention is made of any 

" 
mucin glands." 

C. tuberistoma if without a pharynx would have 
to be classed with the true schistosomes but its 
measurements are against this. I think we are 

justified in presuming that the examination of 
this parasite was incomplete, and we need not take 
the want of any reference to a pharynx as evi- 
dence of its absence any more than we must re- 

gard the 
" 

mucin glands 
" 
as absent since they are 

not mentioned. 
This grouping by measurements appears to be 

supported by the distribution of the intermediary 
h'osts. 

GROUP I. 

Sub-Group A. 
C- hsematobii develops in Bullinus Physopsis Ivimnas 
C. indicse xxx ,, Planorbis ,, 

C. japonici ,, Hypsobia ,, 

C, mansoni ,, Planorbis ,, 

C. spindalis ,, ,, ,, Ivimnae 
C. spinosa ,, ,, 
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The intermediary hosts of the sub-group 
present considerable diversity, but even here it 
will be noted that Limnsea is common to four out 
of the six forms, Planorbis to three, and Bullinus 
with its sub-genus Physopsis to four. 

Note. 

The true position of the host of C. indicse 
XXX and C. spindalis is not accurately defined. 
They both develop in what has been known as 
Planorbis exustus, a form which Annandale (13) 
claims is not a Planorbis and which he has isolat- 
ed as a new genus to be called Indoplanorbis and 
which, according to him, is, anatomically nearer 
to Bullinus than to Planorbis. 

GROUP I. 

Sub-Group B. 
C. polonicre develops in Planorbis and Melania 
C. bombayensis No. 8 >> Ivimnata 
D. hombayensis No. 13 ,? ?> ,, 

C. bombayensis No. 19 >> ? 

C. elephantis >? ?? T.imnasa 
C, gigas ? ~ 

?? 
, Physa 

C. Kemp " B 
" 

" Gyraulus (Planorbina) 
C. Kemp " C" " " ?> 

All the forms in this sub-group develop in 
Planorbis or its sub-genus Gyraulus, with the 

single exception of C. bombayensis No. 19, and 

seeing that this form has only been found on a 

single occasion, and that other members of the 

sub-group have most of them been found in a 

second or alternative host, it is by no means im- 
probable that the true host of C. bombayensis 
may ibe Planorbis and that Limnsea is only its 

alternative host. 

GROUP II. 

Sub-Group A. 

C. emarginatJE develops in Limnsea. 
C. Bahr and Fairley 

No. 1 ? Bullinus 
C- douglasi " ? Limnsea. 
C. gladii " > 

A uniformity which is complete if C. emargi- 
natae has so far been found only in its alternate 
host Limnsea, which is also the alternate host of 
C. douglasi. ? ? 

?' 

GROUP II. 

Sub-Group B. 

C. bombayensis No. 9 develops in Planorbis. 

GROUP HI. 

Sub-Group A. 

C. tuberistoma develops in Physa gyrina. 

GROUP HI. | 
Sub-Group B. 

C. gracillima develops in Physa gyrina. 
C. minor ? . 

? ? 

The host in the whole of this group is uniform 
both as to genus and species1.- ^ 

Of course, the wlhole question of the specific 
intermediary hosts is mixed up with the ques- 
tions of adaptability and of the completeness of 
research. 

There is no longer any doubt, but that the 
Fiircoccrcous ccrcaricc do show a mjarked adapt- 
ability to new molluscan hosts, otherwise we 
should never find so many of them thriving in 
two different families such as Bullinus and 
Limnaea, Planorbis and Physopsis, Plariorbis and 
Limnaea, Planorbis and Physa and even in differ- 
ent orders as Hypsobia and Limnaea, and Plan- 
orbis and Melania, and we are only too well 
aware that research is by no means complete and 
that further host's are likely to be found. 

It is interesting in this connection to note how 

frequently Limnaea crops up as the intermediary 
host of these Fiircoccrcous ccrcaricc, irrespective- 
ly of the (?) primary host of the parasite. It 
does not appear to be the sole host of any one 
form (except C. bombayensis No. 19, but as this 
has only been found on a single occasion, the fact 
is not conclusive) but it is associated as alternate 
host with Bullinus, Physopsis, Planorbis, Gyrau- 
lus, Hypsobia and Melania. One wonders 
whether Limnaea might not have been the original 
host of the primitive form and all other hosts 

adaptations only. 
In conclusion it is to be noted that Group I, 

Sub-group A, contains all the at present known 
Schistosomes parasitic in man together with C. 
spindalis, a Schistosome of bovines, and the un- 
certain forms C. indicae XXX and C. spinosa. 
Group I, Sub-group A. then contains only Schis- 
tosomes parasitic in mammals. 

Group I, Sub-group B. contains only A-pharyn- 
geal eye-spotted forms and probably represents 
the true Schistosomes parasitic in birds. 

Groups II and III, consisting of forms with a 
more or less well developed pharynx are not 
Schistosomes and as the subsequent development 
of none of them 'has yet been made out we can- 
not say what they are. 

Should further research uphold the classifica- 
tion here noted we shall have arrived at a definite 
definition of a Schistosome cercaria as being a 
Fiircoccrcous distome cercaria characterised by 
the absence of a pharynx and having a tail, the 
rami of which are less than half the length of 
the stem, and with a body intermediate in length 
between the stem of the tail and its rami. 
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