
Frog song 
Are agricultural chemicals 
poisoning amphibians? 
THE worldwide decline in amphibians 
has perplexed researchers for more 
than a decade. It has been blamed on 
many things, including synthetic chem- 
icals, viral infections and the thinning 
of the ozone layer (This Week, 13 Sep- 
tember 1997, p 18). 

Now a Swiss study on the effea of 
fungicides on tadpoles suggests that 
agriculh~ral chemicals may be a major 
culprit. A team led by Heinz-Ulrich 
Reyer of the Zoological Institute at the 
University of Zurich has found that 
triphenyltin, which is used as a fungi- 
cide, causes deformity and death 
in several spedes of frog even at con- 

, centrations below those found around 
.farmland. The findings are published in 
Environmental Toxicology and Chemistry 
(vol 16, p 1940). 

Triphenyltin is mainly used to control 
blight in sugar beet and potatoes, but is 
also used on celery, carrots, onions, rice, 
pecan nuts, peanuts, hops and coffee-- 
and in antifouling paints for ships. It 
has contaminated many aquatic environ- 
ments, either directly as in rice fields, or 
as runoff when it flows into ditches, 
lakes and temporary pools. Triphenyltin 
degrades slowly in water and has been 
shown to be highly toxic to a range of 
aquatic organisms, from dragonfly larvae 
and snails to fish. 

Earlier research had found tiphenyltin 
mncentrations of up to 0.2 micrograms per 
lihe in harbours and rivers, and up to 146 
micrograms per litre in rice fields. The 
Swiss team subjected tadpoles of two 
species of water frogs (Rano iessonae and 
R. ridibunda) and various hybrids to 

concentrations ranging from 0.09 to 1-82 
micrograms per litre. They found that not 
only did the tadpoles' life spans s h o r t e ~  
but they also grew more slowly and took 
longer to reach metamorphosis. Their 
swimming and feeding were severely 
affected. The researchers believe that the 
chemical disrupts tadpoles' central ner- 
vous systems. 

The hgher themnrentmtionof fungidde, 
the worse the damage. For amphibians, 
any delay in development is especially 
hazardous since it makes them more 
vulnerable to predators. Reyer believes the 
damage could drive local frog populations 
to extinction. 

Ern Halliday, international director of 
the World Conservation Union's working 
group on amphibians, says the Swiss study 
may provide an explanation for amphib- 
ian dedine at a local level. "But it doesn't 
help to explain it on a bigger scale, or in 
pristine areas where chemicalsare absent," - 
he notes. Oliver Klaffka. Basel 
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Frogs and Fungicides 
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LONDON (Reuters) - Agricultural chemicals could poison frogs and could also be partly 
responsible for the worldwide decline in the amphibian population, New Scientist magazine 
said Wednesday. 

A Swiss study showed that triphenyltin, a chemical present in fungicides, kills and deforms 
several species of tadpoles, even when found in very low concentrations, the magazine said. 

"Researchers believe that the chemical disrupts tadpoles' central nervous systems," it said 

In an experiment, researchers at the Zoological Institute of the University of Zurich 
discovered that triphenyltin shortened the life spans of tadpoles and slowed their rate of 
maturity, the magazine said. 

who led the experiment, exposed two species of water frogs and various 
hybrids to concentrations of the chenucal ranging from 0 09 to 1 82 micrograms per liter 

He found that the damage worsened as the concentration of the chemical was increased, the 
New Scientist said. 

"Reyer believes the damage could drive local frog populations to extinction," it said. 

Triphenyltin, which is commonly used to control blight in crops including sugar beet and 
potatoes, has contaminated ponds, lakes and temporary pools, the magazine said. 

Tim Hallidy, the international director of the World Conservation Union, said the chemical 
could account for local declines but it did not explain why the frog population diminished in 
pristine areas. 
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Gifie im Verdacht 

lele Theorien haben bisher stan in einem naturlichen bkosy- 
versucht, das weltweite Ar- stem gernacht haben, (da sonst v tensterben der Amphibien zuviele andere Einflusse mit auf 

zu erklaren - von der verringer- die Studie einwirken), gibt es bis- 
ten Ozonschicht bis zur Luflver- her noch keine Daten daruber. 
schmutzung. Jetzt entdeckte ein wie sich das Mittel auf die urn: 
Team des Zooloaischen Institutes aebuna der Frijsche auswirkt. 
an der universitit Zurich um den h e  ecsich r.6. auch im Teich- 
Verhaltensforscher Heinz-Ulrich wasser, in der Nahrung der Fro- 
Rever und den Toxikoloqen Pro- sche. den Alaen, anreichert. 
feuor Karl Fent eine wGtere Ur- ~ e n n  das ~nt idzrni t te l  wird rnit 
sache: das pilztotende Mittel Tri- dem Reqenwasser von den Fel- 
ohenvltin. dem in~e iche  und Weiher ae- 
' ~ i e  Forscher untersuchten die schwappt und beeinflukt i e n  
Wrkunq des Funqizids, das in der qanzen Lebensraum der Amphi- 
~andwirtschaft ua,  gegen Pilzbe- Lien. 
fall und Faulnis von Ruben und Deshalb sol1 als nachstes auch 
Kartoffeln eingesetzt wird, auf die Wirkung dieser Schadstoffe 
rl Wasserfrosch rana lessonae im okoloaischen Zusammen- 

ver,ch.edenc n)br.acn 5 c hang ~ntersdcnt wcrurn, ub 
fanden Ireraus. daR honere Vo- adcn d e  Rarl)er. ale FlrRfelnJr 
stemnge#l des Mlttels todl ch * ~ r -  aer Froscne, oxcn das Funq zto 

Froxhe murren heme x, rnanche ltmte xhfMken: Forsckr hnden heraus. 
da13 AntcP?hmmel bei aen Arnphlblm Waehstw und Metamomhw verzogem 

ken und geringere Mengen das geschadigtwerden, wiees sich in 
Wachstum der Kaulquappen und der qesamten Nahrunqskette an- 
ihre Metamor~hose ' verlana- reichert 
,an>ro Das g~ldl~rl lchc d3rdz Der Umwelttox~koloqe Profe,- 
0 r Mlna-F<osrne s~rlo .n diewr, ,<, ic-I Deqrg-ctc Oem Arllph - 
Entrulth ~nq<ctdd um .anqcr r l  ~ i -  uen-Kl<.er berc rr in rmncr Ir-nr- 
lor den hefifeinden wie Vogeln, ren Studie, als herauskam, dab 
Llbellenlawen und anderen Was- Triphenyltin in Bootsanstrichfar- 
sertieren ausgesetzt und werden ben (gegen Algenbewuchs) in 
schneller zur Beute. Seewasser auftrat und massiv El- 

Doch nicht nur dadurch uber- ritzen und Fischbrut vergiftete. 
leben weniger Quaker: Sie ge- Augen, Organe wie Nieren und 
lanaen auch lanasamer zur Ce- die Muskulatur der Fische wiesen > 3 - ~ 

schlechtsreife und produrieren Deformationen auf. 
weniger Eler Die Wissenschaft- Ble~bt zu hoffen, daR auch ein 
ler nehmen an, daR das Anti- paar Entsche~dungstrager Konse- 
Pilzmittel auf das zentrale Ner- quenzen aus solchen Studien zie- 
vensystem der Amphibien wirkt. henundden EinsatzungiftigerAl- 
Da sie ihr txperiment in Tank ternativen fordern. C H .  
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ENVIRONNEMENT Des chercheurs zurichois prouvent qu'un fongicide peut nuire aux batracien 

Quand le t6tard peine a devenir grenouille 
D epuis plusieurs annees, les popula- 

tions de hatraciens s'amenuisent. 
Certains chercheurs expllquent ce 

phknomene par I'amincissement de la 
couche d'ozone: les rayons ultraviolets, de- 
venus trap denses, detruuaient les ceufs dk- 
pouv .s de protection eficace. D'auues 
sour. nnent de mvsrCrieuses attaaues vi- 

. . 
pe de Heinz-ULrich Reyer, profcsscur a 
I'Institnt de zoologie de I'Universite de Zu- 
rich, a expose des tetards de grenouilles a un 
fongicide, le uiphknyletain. Cc pesticide est 
unhse en agriculture, notamment dans lcs 
champs de pommes de terre, de c&lcri, de 
riz ou de came a sucre,  our e m ~ t c h e r  
l'apparition de malahes fo&iqucs. tri- 
~hcnvli-lain est eealcment le o r inc i~e  actif 
he certaines pein-mes ranti&u~ingr'~ui vi- 
sent a cmptchcr l'apparition d'algues sur la 
coque des bateaux. En Suisse, de telles 
Deintures sont toutefois interdites d e ~ u i s  
juillet 1990. 

Les effets nkfastes des oreanoi-tains. deia . . 
bien connus chez les poissons et les mol- Lesgrenouilles, ~ c i  Rana lesson,~e, contsensibles aux organo@tain, rn6nle d tres faibledos 

" ,., , ,,< n m L r  8 8 ,  

lusqucs - certaincs modes femellcs deve- 
loppent un penis lorsqu'elles sont en grammes de triphenyli-rain par litre. Des veuu a effectuer le passage vers I'etat adul 
contact avec ce type de produits - n'avaient quantites parfois largemenr depassees dans dc grenouille. Une lenteur qui, dans la nat 
a ce 11 y e r e  ete testes chez les amphi- la nature, puisque des mesures effectuees re,pcuts'averermortelle. 
bienb. 31, sclon lcs resdtars de l'equipe zu- dans des champs de riz uaitCs a I'aidc de ce Les r8tards mauvais nageurs serout d 
richoise puhliks dans la revue Environmen- fongicide ont montrk des conccnuauons proies faclles pour les carnivores qui r6de 
miTox~~o logand  Chen~irrry (Vol. 16,1997), 100 fois supkrieurcs. dans les mares, qui peuvent se servir d'a: 
ces derniers ne sonrpas epargnesparls pes- Si lcs tttards n'ontpas subi de malfonna- rant plus Iongtemps quc 1cs t2tards peine 
ticide,mime a des doses a priori uks faihles, tions morphologiques, ils n'ont guere ap- a sc mucr en grenouilles agiles. L'apparilic 

Les titards de deus especes de gre- prccic le traitement. Le taux de survie a tardivs de la metamorphose cst encore pll 
nouilles (Rana lerronac et R. escule~zta, dcux chute: moins de 40% des tetards exposi-s i grave dans les mares temporaires qui ri 
especes aes  repandues en Europe) onr ainsi la plus fortc concentration parvenaient a qucnt di: s'assecher avant que I'aninal n': 
i t i  plonges dans des recipients dont le mi- I'ige de la miramorphosc. Moins mobiles, quirt6 sa peau dc tttard entierement depel 
lieu de culture a ete contaliune a des ils s'alimcntaicnt Icntcment et mettalent dnnrdel'cau. 
concentrations allant de 0,OY a 1 ,X2 micro- jusqu'a dix jours supplCmentaires pour par- Anne Crisin 

28 .c Q w .s uoy;r:, ;, ,,,: . C-SQ 
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I prodotti fitosanitari 
minacciano le rane 

L'uso di erbicidi e di altn prodotti 
antiparassitan potrebbe cssere una dellc 
cause principali della dirninuzione della 
popolazione di rane e di altri bahaci nel- 
le zone agricole. L'ipotesi e stata formu- 
lata dallo zoolo_eo zurighese Heinz-Ulri- 
ch Reyer che ha realizzato una scrie di 
espenmenti. 
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