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I N T R O D U C T I O N 

Van Bruggen (1974) discussed the identity of specimens of the North 
A m e r i c a n pulmonate genus Helisoma Swainson , 1840 ( M o l l u s c a : P l a n o r -
bidae) f r o m three localities i n southern A f r i c a . H e ident i f ied Helisoma 
(Seminolina) cf. duryi seminole P i l s b r y , 1934, f r o m a f a r m dam i n South 
W e s t A f r i c a and Helisoma (?Pierosoma) sp. f r o m an ar t i f i c ia l pond at 
M a n d i n i i n Z u l u l a n d (recorded as Helisoma sp. by B r o w n , 1967) and f r om 
Cape P o i n t on the Cape Peninsula . These identif ications were based on 
shell characters since only dry material was available. 

Snai ls belonging to Helisoma have been collected by the present author 
f r o m two addit ional localities and are examined below. B o t h these populations 
occur(red) i n the suburban areas of major South A f r i c a n cities. T h e f ive 
widely separated localities are shown i n f i g . 1. 

L i v e Helisoma were collected i n June 1969 f r o m f i sh ponds i n the 
rosar ium i n J a n van Riebeeck P a r k (26°07 'S 2 8 °01 'E) i n the Johannesburg 
suburb of E m m a r e n t i a . T h e snails were p lent i fu l here, as was another 
exotic, Physa acuta ( D r a p a r n a u d ) . Unfor tunate ly the soft parts of these 
Helisoma were not kept and the population had disappeared by 1 November 
1974 when the author pa id a return vis i t . I t is possible that the population 
was elminated by cleaning of the ponds d u r i n g the intervening f ive and 
a hal f years. 

I n F e b r u a r y 1973 M r . B . Campbel l o f the Zoology Department, U n i v e r 
sity o f Cape T o w n , sent the author a collection of Gastropoda amongst 
which were three specimens of Helisoma collected on 25 March 1972 from 
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marginal grass of the part ly canalized Liesbeeck R i v e r i n the Cape T o w n 
suburb of Observatory. D u r i n g a vis i t to Campbell 's locality (28 J u l y 1975) 

the author was unable to f i n d the species (probably due to recent f lushing 
by severe floods) but collected it i n a protected backwater some 400 m 
downstream. H e r e the snails occurred together w i t h two other exotics, 
P. acuta and Lymnaea columella Say, i n a dense bed of Myriophyllum 
proserpinacoides G i l l , (also an exotic) and Ceratophyllum sp. Helisoma 

F i g . ι. M a p of southern A f r i c a showing the localities f r o m which Helisoma has been 
recorded by V a n Bruggen (1974) (Spitzkoppe, M a n d i n i , Cape Point ) and this paper 

(Johannesburg, Cape T o w n ) . 

duryi has a very localized distr ibut ion here ( k n o w n only f r o m the v i c in i ty 
of the R o y a l Observatory) and was not found i n the nearby B l a c k R i v e r 
by Campbel l ( u n p u b l ) . T h e Liesbeeck record is nevertheless the f i r s t f r o m a 
natural watercourse i n South A f r i c a . 

I D E N T I F I C A T I O N 

T h e E m m a r e n t i a Helisoma shells are a pale, translucent b r o w n colour 
and conspicuously umbilicate. Sculpture consists solely of oblique growth 
striae, strongest ventral ly. W h o r l s are angulate above and rounded below; 



A P P L E T O N , H E L I S O M A D U R Y I I N S O U T H E R N A F R I C A I27 

F i g . 2. Helisoma (Seminolina) duryi (Wetherby) f r o m ponds i n the rosar ium i n J a n van 
Riebeeck P a r k , Emmarent ia , Johannesburg. A : shell w i t h sunken spire (9.3 X 14.9mm), 

Β : sealarid shell (9.6 Χ 13.ι mm) . 

F i g . 3. Helisoma (Seminolina) duryi (Wetherby) f r o m the Liesbeeck R iver , Observatory, 
Cape T o w n . A : shell w i t h sunken spire (6.7 x14.2mm), B : scalarid shell (9.2 X 

11.8 m m ) . 

the last w h o r l is remarkably h igh and whi le the aperture is almost vert ical 
i n most specimens, i t is noticeably oblique i n some. 

T h e shell morphology of these specimens corresponds to that of the 
seminole and duryi races o f the Helisoma (Seminolina) duryi complex as 
described by P i l s b r y (1934) and B a k e r (1945). Considerable var iat ion 
exists among the shells, but they are characterized by the spire being either 
weakly raised above the shoulder of the basal w h o r l or sl ightly sunken ( f i g . 
2). I n only two specimens was i t raised noticeably above the last w h o r l . 
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T h i s is i n contrast to the South W e s t A f r i c a n material f igured by V a n 
Bruggen ( 1 9 7 4 ) where most showed scalarid tendencies. T h e great height 
of the last w h o r l and shallow or sunken spire are named as conspicuous 
features of Helisoma duryi duryi (Wetherby , 1 8 7 9 ) by P i l s b r y ( 1 9 3 4 ) and 
suggest that the E m m a r e n t i a material belongs to this f o rm. 

T h e Liesbeeck specimens also show considerable var iat ion i n shell 
morphology, w i t h only one s l ightly scalarid specimen ( f i g . 3 ) . T h e major i ty 
have their spires sunken below the upper m a r g i n of the aperture and are 
s imi lar i n colour and sculpture to those f r o m E m m a r e n t i a . T h o u g h some 
of the Liesbeeck specimens have oblique apertures their whor ls are more 
angular above. O n account of the sunken spires of most specimens these too 
are placed i n H. duryi duryi. T h e relatively shallow basal whorls remain a 
feature of this population however. T h e var iat ion i n shell shape shown by the 
E m m a r e n t i a , Liesbeeck and South W e s t A f r i c a n (van Bruggen , 1 9 7 4 ) 

populations is i l lustrated i n f i g . 4 . 

T h e genital anatomy, especially o f the penial complex, is important f o r 
ident i f y ing members of Helisoma. 

T h e penial complex of the Liesbeeck specimens corresponds closely w i t h 
that i l lustrated a n d described for Helisoma (S.) duryi by P i l s b r y ( 1 9 3 4 , 

f i g . i f - k ) and B a k e r ( 1 9 4 5 , p i . 3 3 f igs. 1 7 - 1 8 ) . T h e preput ium and penis 
sheath are o f s imi lar blunt shape though the former is s l ightly longer; the 
preputial duct is short and adnate, thus conforming more to the description 
of P i l s b r y than of Baker . T h e stout conic penis extends into the preput ium 
and a distinct r idge divides the two sacs. These anatomical characters con
f i r m the p lac ing of the Liesbeeck snails i n H. (S.) duryi. 

T h e species H. duryi is however a n extremely variable one. B a k e r ( 1 9 4 5 ) 

remarked that i t is perhaps more variable than any other A m e r i c a n species 
and that the d i f f erent races o f H. duryi merge into each other, several some
times occurr ing together. T h e E m m a r e n t i a and Liesbeeck material has been 
lodged i n the collection of the R i jksmuseum v a n Natuur l i j ke H i s t o r i e ( L e i 
den) . 

D I S C U S S I O N 

Helisoma duryi is probably more wide ly established i n South A f r i c a than 
is generally supposed and addit ional populations undoubtedly remain to be 
found. I t seems to occur mostly i n isolated, ar t i f i c ia l impoundments w h i c h 
might be overlooked d u r i n g f ie ld surveys. S u c h impoundments are generally 
subject to periodic emptying and cleaning, and cannot support snai l popula 
tions for l ong without continual recruitment f r o m a natural source. I n these 
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• Emmarentia ponds 
• Liesbeeck River 
A S.W.Africa (Van B r u g g e n , ^ ) 

F i g . 4. D i a g r a m relating shell height to major diameter f o r Helisoma duryi f r o m the 
Emmarent ia ponds and Liesbeeck R i v e r as we l l as f r o m South W e s t A f r i c a ( V a n 

Bruggen, 1974). 

situations H. duryi populations appear to be short- l ived. A l t h o u g h k n o w n i n 
southern A f r i c a since 1969, i t has not undergone the rap id spread recorded 
for two other al ien aquatic snails, the N o r t h A m e r i c a n Lymnaea columella 



130 Z O O L O G I S C H E M E D E D E L I N G E N 52 (1977) 

(see V a n E e d e n & B r o w n , 1966) and the Medi terranean Physa acuta (see 
H a m i l t o n - A t t w e l l et a l . , 1970), though the possibi l i ty of its do ing so cannot 
be ignored. Indeed the E m m a r e n t i a rosar ium ponds d r a i n into the adjacent 
E m m a r e n t i a d a m which forms part of the J u k s k e i / C r o c o d i l e R i v e r system 
and although a br ief search fai led to reveal any, it is possible that H. duryi 
has spread into the dam and might yet appear elsewhere i n the system. T h e 
f irst records of L. columella came f r o m ar t i f i c ia l waterbodies ( V a n E e d e n 
& B r o w n , 1966). 

H. duryi is endemic to F l o r i d a i n the U n i t e d States and is part icular ly 
abundant i n the Everglades region of the extreme south of the state (Baker , 
1945). T h e climate of this southerly part is , according to the K o p p e n clas
s i f icat ion, a tropical savannah type (T imes A t l a s of the W o r l d , 1968) and 
may thus have features, part icular ly of temperature, comparable to those of 
the eastern parts of South A f r i c a . T h e species might therefore be tolerant 
of the w a r m waters that occur over these lowlands were it introduced into 
natural watercourses there. 

T h e snai l is a favourite w i t h aquarists perhaps because of the red colour 
of its soft parts, a n d recorded occurrences are probably due to escapees f r om 
captivity. A s pointed out by V a n B r u g g e n (1974) the existence of at least 
two species of Helisoma i n southern A f r i c a br ings the number of exotic 
M o l l u s c a k n o w n f rom this region to the considerable total of 28. H. duryi 
has also been introduced into B r a z i l (again presumably by aquarists) where 
an apparently isolated population was found i n 1972 i n a lake i n the country's 
central region (Paraense, 1975, 1976). 

T h e abi l i ty of H. duryi to survive i n new environments focusses attention 
on repeated suggestions that i t , as wel l as other exotic freshwater snails, 
should be tr ied as means of biological control o f the snai l intermediate hosts 
of schistosomiasis, part icularly i n i r r igat ion schemes. A brief review of this 
aspect of schistosomiasis control may thus not be out of place here. 

T h e use of Helisoma (S.) duryi f or the biological control of schistosomiasis 
has only recently been advocated (Ferguson et a l . , 1958; Ferguson , 1972; 

Rasmussen, unpubl . ; A b d a l l a h & N a s r , 1973). M e n t i o n has also been made of 
the possible use of two members of the subgenus Pierosoma; M a n d a h l - B a r t h 
(unpubl. ) suggested tr ials w i t h Helisoma (P.) tenue ( P h i l i p p i ) , a native o f 
M e x i c o , but now wide ly distributed, for control l ing Bulinus a n d A f r i c a n 
though not South A m e r i c a n Biomphalaria, and Ferguson (1972) referred 
to "p lanorb id control by competitive exc lus i on" us ing Helisoma (P.) caribeum 
( d O r b i g n y ) , a C u b a n species. T h e rationale upon w h i c h these suggestions 
were based was twofo ld . F i r s t was the discovery by B e r r i e (1968) and 
B e r r i e & V i s s e r (1963) o f a t o x i n whi ch , when present i n the water at 
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high concentrations, inhibited the growth and fecundity of the schistosome 
host snai l Biomphalaria sudanica ( V o n Martens ) under both f ie ld and 
laboratory conditions i n Tanzan ia . Since this substance (an ester) was 
probably secreted by the snails themselves, an increase i n snai l population 
density to a h igh level appeared to result i n excessively h i g h concentrations 
of t o x i n being produced w i t h consequent inhib i tory effects on population 
growth, thus prevent ing overcrowding. Rasmussen (unpubl. ) suggested f r o m 
laboratory observations that by the secretion o f an apparently s imi lar t o x i n 
(though this was not identi f ied) H. duryi could suppress the growth and 
fecundity of Biomphalaria pfeifferi ( K r a u s s ) at concentrations whi ch had 
no vis ible effect on itself. T h e recent discovery on the is land o f St . V i n c e n t 
( W e s t Indies) of an eco-phenotype o f Helisoma duryi indistinguishable 
f r o m Biomphalaria glabrata o n shell morphology and dimensions (Prent i ce 
et a l . , 1977) exposes a possible complication i n interpret ing the results of 
control tr ials us ing these species. 

Second was the demonstration by C h e m i n (1968) that the presence of 
snails not susceptible to Schistosoma mansoni Sambon (i.e., Helisoma) i n 
the same aquaria as the intermediate host species Biomphalaria glabrata ( S a y ) , 
reduced the infect ion frequency of the latter. T h e non-target snails apparently 
interfered w i t h the host-location mechanism of the mirac id ia and the pos
s ibi l i ty therefore exists that the density of non-target species (of the same 
fami ly o r even subfami ly as the intermediate host) might reduce the f re 
quency of infect ion among susceptible species i n the same habitat. 

Prev ious ly the favoured potential competitor to the schistosome inter 
mediate hosts was the prosobranch Marisa cornuarietis ( L . ) (Ampul lar i idae ) 
wh i ch is indigenous to northern Co lumbia and the Or inoco watershed. T h i s 
snai l has been observed capable of d isplac ing B. glabrata completely when 
introduced into the same aquar ium (Ol iv ier -Gonza lez & Ferguson , 1959; 

Ol iv ier -Gonza lez et a l . , 1956; Ferguson et a l . , 1958) and also Β. pfeifferi 
(cf. M i c h e l s o n & August ine , 1957). T h e larger M. cornuarietis, a voracious 
omnivore, was f ound by C h e m i n et a l . (1956) not only to compete success
fu l ly w i t h B. glabrata f or available food, but to ingest the latter's egg-capsules 
and hatchlings whi le feeding. A p p a r e n t l y successful control o f B. glabrata 
w i t h this species were reported f r o m f ie ld trials i n several streams i n Puerto 
R i c o ( P a l m e r et a l . , 1970; R a d k e et a l . , 1961; J o b i n , 1970; J o b i n et a l . , 
1970, 1973) and on adjacent Vieques Is land (Ferguson et a l . , 1968). H o w 
ever, since M. cornuarietis, i n common w i t h other A m p u l l a r i i d a e , w i l l readily 
eat vascular plants (Ferguson et a l . , 1958), they pose a threat to the economy 
of rice paddies w h i c h are often important foci o f schistosomiasis t rans
mission. 
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T h i s l imited success i n schistosomiasis control , its l ow cost (the average 
annual cost i n one project area i n Puerto R i c o was calculated to be some 
s ix ty times less than for chemical control , R u i z - T i b e n et a l . , 1969; J o b i n & 
Berrios-Durán, 1970) and the adoption by the Puerto R i c a n Department 
of H e a l t h o f M. cornuarietis as a routine adjunct to its anti-schistosomiasis 
campaign ( J o b i n et a l . , 1973) has nevertheless fostered s imi lar experiments 
i n E g y p t a n d attempts to f i n d other suitable competitor species. D e m i a n 
& L u f t y (1965a, b) have shown experimentally that M. cornmrietis can 
displace E g y p t i a n Bulinus (B.) truncatus ( A u d o u i n ) , Biomphalaria alexan
drina (Ehrenberg) a n d Lymnaea natalensis K r a u s s , and K a m e l (1973, cited 
by H a i r s t o n et a l . , 1975) recently demonstrated this against Bulinus trun
catus i n quas i - f ie ld conditions i n E g y p t . 

A n o t h e r ampul lar i id , Pomacea sp., was reported by P a u l i n y i & P a u l i n i 
(1971, 1972) to compete successfully w i t h Biomphalaria glabrata i n both 
natural habitats and laboratory aquaria i n B r a z i l . Ferguson (1972) and 
H a i r s t o n et a l . (1975) re ferred to this species as Pomacea australis 
( d O r b i g n y ) and P. haustrum (Reeve) respectively. D o b y et a l . (1965) and 
L e g e r & L e g e r (1963) suggested that the European operculate gastropod 
Potamopyrgus jenkinsi (Smi th ) (Hydrob i idae ) may be able to compete w i t h 
Bulinus truncatus, the intermediate host o f human u r i n a r y schistomiasis i n 
N o r t h A f r i c a and the bovine disease i n Cors ica . Thiara granifera ( L a m a r c k ) 
( T h i a r i d a e ) , a prosobranch gastropod f r o m the Or ient , has also been named 
as a potential competitor against Biomphalaria glabrata (see Ferguson , 1972; 

Ferguson et a l . , 1958). 

T h i s somewhat repetitive l iterature lacks quantitative data on the ecological 
requirements o f the snail species concerned. Results of laboratory invest iga
tions and casual observations may only indicate w h i c h species are the more 
liable ( W r i g h t , 1968) and be of l ittle significance to f ie ld conditions. T h e 
results of f ie ld control tr ials are generally inconclusive and since other e x 
tr ins ic factors are almost certainly involved i t is impossible to estimate the 
effectiveness o f the competition meaningful ly . U n t i l more is k n o w n o f the 
tolerance of these suggested importations to d i f ferent environmental factors 
and o f their biology generally, their use i n schistosomiasis control programmes 
is clearly inadviseable. H a i r s t o n et a l . (1975) have presented a valuable 
crit ique of this subject, often w i t h interpretations of published results less 
encouraging than those of the or ig ina l authors. A n obvious danger lies i n 
the possibi l i ty of these animals, their parasites or symbionts introduced i n 
this way, spreading f r o m the confines of i r r igat ion schemes into natural 
watercourses and perhaps becoming pests there. I n addit ion, freshwater 
snails generally act as intermediate hosts for parasitic Trematoda w h i c h i f 
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not infective to man or his domestic stock, may cause cercarial dermatitis 
( "swimmer 's i t ch" ) i n people exposed to infected waters. Thiara granifera 
is i n fact a k n o w n intermediate host for the human lung- f luke , Paragonimus 
westermani ( K e r b e r t ) . I n South A f r i c a the now abundant Lymnaea columella 
is an ef f ic ient intermediate host f or the l iver f luke Fasciola hepatica L . and 
probably also F. gigantica Cobbold and may we l l have aggravated the trans
miss ion of this parasite i n stock i n this country. 

Suggestions have recently been made ( J . Ba i ley , personal communication, 
1977) that biological control of schistosomiasis should be attempted i n 
Swaz i land through the use of a local snail competitor or , i f one cannot be 
found, an exotic one. T h e deliberate introduction of an exotic snai l wou ld be 
a drastic measure w h i c h seems hazardous i n the l ight of the dramatic spread 
over much of southern A f r i c a by Lymnaea columella and Physa acuta i n the 
past three decades, the possibi l i ty that Helisoma duryi may do l ikewise, and 
the damage caused to rice crops i n Swaz i land by the indigenous ampul lar i id , 
Lanistes ovum Trosche l (see Schutte, unpubl . ) . 
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