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Possible Competitive Displacement of Planorbids by
Melanoides tuberculata in Minas Gerais, Brazil
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Several species of snails, includirRgmacea haustryidarisa cornuarietiandHelisoma duryihave
been identified as probable competitors and/or predators of planorbid intermediate h&8stsisib-
somaDuring the last few years, studies carried out in the Caribbean region have shown reductions and
even disappearances of population®Badmphalaria glabratandB. stramine#n breeding places where
the snailMelanoides tuberculataas introduced. Observations made over a period of 10 years in two
lakes close to Belo Horizonte, MG, showed that there were marked reductions in autochthonous popu-
lations ofB. glabrataand B. stramineaafter the arrival of M. tuberculataboth Biomphalariaspecies
disappearing completely after eight years
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A wide variety of different species, from bacte-(Prosobranchia: Mesogastropoda) to their breed-
ria to mammals, have been cited as probable conmg places (Pointier & McCullough 1989, Pointier
petitors and/or predators of medically importanet al. 1991, Pointier & Guyard 1992, Pointier 1993,
molluscs (Michelson 1957, Ferguson 1972Pointier & Giboda 1999). However, the impachbf
Paraense 1987). The first studies on this type tiberculatais varies according to the type of habi-
control were published by Japanese researchae. ThusM. tuberculataandB. glabratamay co-
(Myioshima & Igakkai 1917, Yuki & Igakkai 1919) exist in heterogeneous and unstable habitats such
who suggested the use of lampyrid (Coleopterads marshy areas adjacent to mangroves in
larvae and carp in the biological control of the inGuadeloupe (Pointier et al. 1993). The medical im-
termediate hosts oBchistosoma japonicum portance oM. tuberculata(= Thiara tuberculath
(Katsurada, 1904)The use of molluscs in the bio- lies in its role as an intermediate host of trematode
logical control of the intermediate hostsSifhis- parasites. In the Far East in the transmission cycles
tosomawas stimulated in 1956 with the publicationof bothParagonimus westerma(erbert, 1878),
of the first studies involving the ampullaitarisa  (Trematoda: Troglotrematidae) a@lomorchis
cornuarietis(L.) in Puerto Rico (Chernin et al. 1956). sinensis(Cobdold, 1875), (Trematoda: Opistor-
Since then, various other molluscs includinghiidae) parasites of the respiratory system and bile
Helisoma dury{(Wetherby, 1879)Bulinus tropicus ducts of man, respectively (Souza & Lima 1990).
(Krauss, 1848andPhysa acuté@Draparnaud, 1805), The influence oM. tuberculateon the popula-
have been indicated as probable predators andtwn densities oB. glabratg B. tenagophilaand
competitors of the snails that act as intermediaf®. straminean the laboratory was evaluated in the
hosts ofSchistosoméMichelson 1957). More re- present study. Autochthonous population8Bof
cently, reductions and even disappearances gfabrata andB. stramineawere also evaluated
Biomphalaria glabrata(Say, 1818) andB. concurrently in two lakes near Belo Horizonte, MG
straminea(Dunker, 1848) populatiorisave been following the arrival of the thiarid.
reported in the Caribbean region following the in- MATERIALS AND METHODS

troduction ofMelanoides tuberculat®iiller, 1774 _ _ _ _ _
Field studies The studies were carried out in

two lakes, one near Viandpolis in the municipality
of Betim (19°58'S, 44°11'W) and the other near the
municipality of Prudente de Morais (19°28’,
44°09'W) in the Belo Horizonte Mesoregion of
. . - Minas Gerais, situated 50 and 70 km respectively
tig)(ggzg?rhﬁézgruilﬂor- Fax: +55-31-3295.3115. E'ma'p:l'om,the. city of Belo Horizonte. The lake at
Received 14 May 2001 Vlanopolls, the result of the damming of a spring,
Accepted 25 July 2001 had a perimeter of almost 350 m and a mean depth
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of 2 m. Snail collections were made twice per year, TABLE

once in each semester, from April 1991 until De-  Specimens oBiomphalaria stramineBs), B.
cember of 1999 at ten collecting stations, each of glabrata(Bg) andVielanoides tuberculatéMt)
which occupied 10m of the lake margin. The au- captured in two lakes, one in Prudente de Morais
tochthonous species in this lake viasglabrata  (PM) and the other in Viandpolis (V), Minas Gerais,
and the thiarids appeared in May 1994. The lake at ~ Brazil from May 1990 to December 1999
Prudente de Morais had a perimeter of almost 880 Snails captured

m and_mean depth of 2.5 m, and.was formed by the Lake 1 (PM) Lake 2 (V)
damming of a stream. Two collections per year were
also made in this lake from May 1990 to NovembeWonth Bs Mt By Mt

1999 in stations laid out as detailed above. Thgay/90 985 0 — —
autochthonous species in this lake WBS Dec/90 1,319 0 — —
stramineaand the thiarids appeared for the firstApr/91 624 0 221 0
time in May 1993. Collections involved the sameNov/91 694 0 301 0
person dipping at one-metre intervals at each stiflay/92 812 0 969 0
tion. Perforated metal dippers with wooden handld3ec/92 1,002 0 1,374 0
were used (Souza & Lima 1990). The thiarids cag//ay/93 503 52 137 0
tured were counted, measured and returned to t aV//%i 302 gf 1981 2(?
same breeding place. The planorbids were tak(?\ﬂ)\illg4 0 118 4 108
baqk to the laboratory, counted, measured a}nd EXTay/95 0 508 0 382
amined under the stereomicroscope to verify thQgyv/os 0 812 0 443
presence or absence @chistosomaercariae. May/96 1 284 1 831
They were returned to the same breeding places Dec/96 0 432 0 1,322
the following day. Jun//97 0 484 0 0849
Dec/97 0 840 0 1,007
RESULTS May/98 0 984 0 801
The results shows a reduction in the number dfov/98 0 1,403 0 1,313
B. stramineaaptured in Lake 1 from the third yearMay/99 0 745 0 886
0 1,003 0 1,214

of observations onwards, this trend increasing€¢/9°
markedly after the fifth year, whilB. glabratanum-
bers dropped after the fourth year in Lake 2 (Table).
The final captures oB. straminedone specimen)
in Lake 1 and oB. glabrata(one specimen) in Lake sidered preferable. In the present study both labo-
2 occurred in May 1996. On the other hand, theatory and field observations were made with a view
numbers oM. tuberculataincreased gradually in to evaluating the interactions between introduced
the two lakes throughout the observation periogopulations of thiarids and autochthonous ones
(Table). None of the planorbids captured was inef planorbids. Experiments performed by Guimarées
fected bySchistosoma mansoSambon, 1907 (1983) with P. haustrumand P. marmorata
(Trematodea: Schistosomatidae). However, 12&uimaraes et al. 1987) provided similar results to
specimens oPhysasp. were captured during thethose of the present study. In the field a reduction
study. Members of the families Graminaceae andas followed by the disappearance of the planorbid
Ciperaceae constituted the predominant vegetatig®@pulations (Table). Another unidentified factor
in both lakes. may have contributed to the decline of tBe
glabratapopulation after May 1993, a year before
DISCUSSION the appearance ®d. tuberculata

Biological control studies of medically impor-  Part of this reduction could be attributed to the
tant molluscs have been the targets of criticism anghenomenon of “one way competition” (Odum
scepticism over the years, especially with respe¢972) in which one species releases substances
to results obtained in the laboratory. Since the cofrarmful to another into the water, as pointed out by
ditions under which the experiments are run do n@omez et al. (1989) who reported thatiara
reflect the natural situation, the results are not gegraniferaprobably produces one or more chemical
erally considered to have great practical valudactors that reduce the fecundity Bf glabrata
However, Odum (1972) drew attention to the imporAnother important factor is habitat type, which af-
tance of these experiments by affirming that théects whether or not thiarids and planorbids are
study of laboratory populations contributed to theble to co-exist.
understanding of natural ones, although field ob- Several other interactions, in addition to those
servations and experiments should always be copreviously cited, are probably important in caus-
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ing population reductions, including the occupaFarias CAM 1999. Controle da esquistossomiase e outras
tion by introduced species of new areas (Dajoz parasitoses in.testirjais em localidades Qe Sumidouro
1973). According to this author, the absence of simi- (RJ), por medidas integradas. VIl Reunido Anual de
lar species in the area would facilitate the develop- Niciagéo Cientifica, Fundagdo Oswaldo Cruz, p.
ment and the colonization of the species introduced, ) o . :
As the process advances compegitive exclusion grergilf:gga'i:lz Il;‘z;gégé?rllgg'%?l ; %r;trrr?g)g;i%"?r? ?ﬁ{;?{;_
Gause’s Principle may result, by which two species  yre of Schistosomiasis Control, Tulane University,
with the same requirements are unable to coexist, New Orleans, p. 85-91.

resulting in the elimination of one of them after arejtas JR, Santos MBL 1995. Current advances on the
certain period. Farias (1999) collected 2,400 speci- study of snail-snail interactions, with special em-
mens of thiarids in the municipality of Sumidouro, phasis on competition proces$dem Inst Oswaldo

a focus ofSchistosom#&ransmission in the Brazil-  Cruz 90: 261-269. o

ian State of Rio de Janeiro. He suggested thgPmez JD, Vargas M, Malek EA 1989. Biological con-
thiarid numbers apparently were increasing through trol of Biomphalaria glabrateby Thiara granifera
competitive exclusion oB. glabrata Recently, under laboratory conditiongrop Med Parasitol

Guimaraes (unpublished data) observed a redug- 4L 43-45 Co
- X . Ulimaraes CT 1983. Controle biolégi€mmacea haus-
tion and later disappearance of BBestraminea

trum Reeve, 1856 (Mollusca, Pilidae) sobre

population in a small lake in the municipality of  pjanorbideos, em laboratériRev Satde Publica 17
Esmeraldas, MG, after the appearanceVof 138-147.

tuberculata Several authors have reported the reSuimardes CT, Soares DM, Schuster LMR 1987. The
duction and subsequent disappearance of popula- influence ofPhysa marmoratéMollusca; Physidae)
tions of B. glabrataandB. stramineaon various on the oviposition of several planorbid hostSoffis-
Caribbean islands after the introduction Tof t&s(;’ma mansonMem Inst Oswaldo Crug2 439-
B g Michotion €1 1957 St r gl oo
1991, Pointier & Guyard 1992, Pointier 1993, Pointier o rom-orc-Dearia snalls Predators and parasiies
& Giboda 1999). However, Freitas and Santos (1995) Parasitology47 413-426.

tuberculata(16,000 individuals/i) in the reser- emy of the intermediate host &chistosoma
voir of Olhos D’Agua in Belo Horizonte, MG, had  japonicum In: KS Warren & VA Newill 1967Schis-
not altered the population densityBftenagophila tosomiasisA Bibliography of the World's Literature

in that locality Mkoji et al. (1992) also questioned  from 1852 to 1962The Press of Western Reserve
the role ofM. tuberculataas a biological control ~ University Ohio, USA, Vol I: 395 pp., Vol II: 598

agent of molluscs, concluding that it was able t
co-exist withB. pfeifferand other pulmonate snails

in Kenya without displacing them completely. Melanoides tuberculathave a role in biological con-

In the present study, carried out in t&chis- trol of Biomphalaria pfeifferiand other medically
tosomaendemic municipalities in the Mesoregion important African pulmonates&nn Trop Med

of Belo Horizonte, observat_ions_ made over ten  parasitol 86 201-204 .

years showed marked reductions in planorbid pop®dum EP 1972Ecologia Pioneira,3rd ed, Sio Paulo,
lations following the appearanceMf tuberculata 201 pp.

in two lakes. BotlB. glabrataand ofB. straminea Paraense WL 1987. Control of schistosomiasis mansoni:
completely disappeared from the capture stations an outlook from current expectatioMem Inst
after eight years, suggesting that competitive ex- ©swaldo Cruz 8ZSuppl. 1V): 1-12. .
clusion byM. tuberculatahad occurred. Further Pointier JP 1993. The introduction dfelanoides
observationsl and captures will be maae in these tuberculata(Mollusca: Thiaridae) to the island of

. ; Saint Lucia (West Indies) and its role in the decline of
lakes to determine whether or not the planorbids  pgjomphalaria glabratathe snail intermediate host

will reappear in the future. of Schistosoma mansowicta Trop54: 13-18.
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