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Coul d a singl e, pla net-wide phenomenon be killing frogs? Probably not

CROAK The tro uble wit h Kermit
BY STEPHEN STRAUS S

SCIENCE REPORTER

TORONTO

"The frogs die d ou t of the houses and cou rt-
yards and out of the fiel ds. And they gath-
er ed them toget her in hea ps, and the land
sta nk." Exodus 8:1 4.

TWO years ago, scie n tis t s pres ented an
updated versi on of the Bib le’s mos t fa -

mous frog sto ry. Ins tea d of Egy ptia ns af-
fli cted by a plague of frogs, herpetologi sts –
people who study amphibia ns and othe r
rep tiles – held out the pos sib i lity that man -
kind was inflicting a plague on the frogs.

At a conferenc e in Irvin e, Calif., res ear-
che rs from aroun d the world repor ted that
fo r at lea st a decade they had witnes s ed se-
riou s de cli nes in the numbers of frogs, toads
and salamande rs. What par ticularly wor-
ried them was that a number of the "popula -
tion crash e s" had been obs erved in pristin e
or isola ted are as whe re it was diffic ult to ex-
plain the decrea s es.

To some people, the repor ts raise d the spec-
tre of glo bal envi ron ment al de cay. Speci fi-
cally, res earche rs feare d that glo bal warm-
ing or inc rea s ed ult r aviole t radiation associ-
at e d with thinning of the ozone laye r wa s
si lently mow ing dow n the pla net’s frogs.

Mo re than one scie n tis t poin ted out that
fr og biology might make frogs uniqu ely sen-
sit ive to a varie ty of glo bal blig hts: They
live in wat e r and on land; airborne gases are
able to pass throu gh their skin; and they eat
both pla n t s and meat dur ing their lifetim e.

Si nce the initia l burst of con cer n, scie n-
tis t s have been str ugg ling to answe r the two

Wa shington, D.C. He is the co-au t hor of a
soon -to -be pub lis hed book outli ning princi-
ples that shoul d gove rn a standardized cen-
sus of the world’s amphibia ns.

Dr. McD iarmid says that many frogs are
noct e rnal and reclu siv e. And if the mos t
profou nd decli nes are occur ring in inacces -
sible locales, cou nting thes e creature s will be
particularly troub lesome. Moreove r, weather
co mpoun ds the problem . Frog s’ skins need
to be kep t mois t, so warm, wet nig hts wil l
almos t always produ c e cens us bon a nzas. "If
you are sampling on a dry Mon d ay, Tue s-
day, Wednesday, you are goi ng to get ver y
different numbers than if you go out on a
we t Thursday, Friday, Satur day ".

Then the re are the mys ter ies of the repro -
du ctive cycle. Many specie s of frogs gat her
at a pon d to bre e d fo r only three or fou r
days a year. After that they may scatt e r in t o
the sur rou nding forest. "If you show up
thre e we eks after they hav e bred you may
think they are not the re at all," com ments
Dr. McD iarmid.

Over rid ing all this conf usi on are the natu -
ral swing s in popula t ion numbers. One of
the longe s t contin uou s enume r ation s of
fr ogs has been a 12-year cou nt at a pon d in
South Caroli na’s Rainbow Bay. Bre e ding
fe male popula t ion s in the pon d rang ed in one
specie s fr om three frogs one year to more
than 2,500 five years lat e r. Col lectio ns of
tadpole s rang ed from zero one year to
3,000 another. Sim ilar errati c sw ing s we re
noted in three other frog groups and, to add
to the scie n tific muddle, one specie s’ boom
ye ars cou ld be another’s bust.

In gen eral, the best indicato r of a dearth

of frogs was a dry year. Howeve r, scie n tis t s
repor ting on their work in the U.S. jou rnal
Science la st year sugge s ted that if you
looke d at only a two - or thre e-year cycle
you mig ht easily hav e im agi ned nefariou s
hu man facto rs at wor k.

It is als o cle ar to many zoologi sts that if
they want to sep arate natur al swing s fr om
hu man -in duced popula t ion decli nes, a giv en
popula t ion must be sur veyed ove r de ca des.
"I t coul d take 25-plus years to arriv e at any
defin itive answe r", says Rober t Jo hnson, cu-
rato r of amphibia ns and rep tiles at the Met-
ro poli tan Toron t o Zoo.

Howeve r, feeli ng poli tical pre ssure to pro -
du c e answe rs more qui ckly, DAP has set a
thre e- to five -ye ar lim it on its deli beration s.
"This operation is really a SWA T team ," says
DA P co -ordin at or James Via l in Cor vallis ,
Ore. "If we cannot come up wit h answe rs
qu ickly we wil l probably dis con tin ue ou r ef-
fo rts."

One rea son for a fast and dirty apprais a l
is that biologi sts, accustome d to sho rt, spe -
ci fi c re search effor ts, fear that such a  census
woul d turn into a mon ey morass. "The po-
tentia l fo r wa sting mon ey is gre at whe re ev-
er yon e writ es in and says ‘I wa n t to mon ito r
my local pon d fo r 10 years and get paid for
it’’", rem arks biologi st Dav id Wake of the
Un ive rsity of Califor nia at Berkeley.

No ne of thes e in stitution a l toings and fro-
ings answe rs the que s tion of whether a sin -
gle phen omen on is provo king the sup pos ed
de cli ne. What now seems cle ar is that amphi-
bia n numbers are not de cli ning eve ryw here.
In particular, the re is no good evi denc e that
salamande rs are in any troub le. It als o
se ems likely that many of the decli nes of

qu estio ns that dominated dis cus sio ns from the begin-
ning : Wa s the largely ane cdot al ev idenc e of a plag ue
being visit e d on frogs, toads and salamande rs genuin e in
any statis ti c a l ly sig n ific a n t sens e? And cou ld a single,
plan et-wid e phen omen on exp lain the putative amphibia n
holocaust?

The early answe rs seem to be probably Yes and prob-
ably No.

Fo rty wor king groups in 30 cou ntr ies are att emp ting
to devi se procedure s that mig ht answe r thes e qu estio ns
mo re conclu siv ely. But the early str ugg les of the task
fo rce on Decli ning Amphibia n Popula t ion s (DA P), orga-
nized by the Int e rnation a l Un ion for the Con ser vation of
Na ture, an umb rel la gr oup of con ser vation age n cie s , is
alrea dy showing how diffic ult it is to tea s e larger truths
ou t of inhe rently uns table biologi c a l syst ems.

First, sim p ly enume r ating the estim ated 4,500 frog
specie s is a nig htmaris h task: "Frog s are not as obvious
as tre es or bir ds," rem arks Roy McD iarmid, a res earch
zoologi st wit h the U.S. Fis h and Wil dlife Ser vic e in
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two years ago res ult from localized phen omena.

Re duction s in frog numbers in Califor nia cou ld stem
fr om an ove r-zealou s stock ing of frog-devou ring trout
in lakes and stre a ms. Agr icultur al enc r oachment and a
volc a n i c er uptio n in Cent r al Amer ica have been associ-
at e d with dis ap pearing frog popula t ion s. And in Jap an,
conv ersio ns of ric e pa ddies to gol f courses hav e been
associat e d with a reduction in frog numbers. A de ep
fr ost in Brazi l is seen as a likely exp lanation for repor-
ted troub les the re. Pesticid e pois onings, toxi c mine tail-
ings, swa mp drain ings, regio nalized droug hts and may-
be acid ified rain are other culprits.

Inde e d the varie ty of localized frog-killing con d ition s
is such that some obs ervers sugge s t the single-caus e sce -
nario was alw ays mainly hype. "The media desperately
wa n ted a single answe r, they want e d a hea dli ne," says
Un ive rsity of Vir gin ia biol ogis t He nry Wil bur.

A few scie n tis t s may hav e playe d upon this. "There
wa s a lot of deliberate sti rring up of int e rest, of sou nd-
ing the bel l and mak ing a big pub lic splash. That was
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the obj ectiv e of a lot of people the re [at the
me eting in Irvin e]," rem arks Pet e r Sm ous e of
Rutg ers Unive rsity.

Frog biologi sts sugge s t that the visio n of a
si ngle but inexp licable glo bal caus e of am-
phib i an deaths galvanizes pub lic int e rest in
a way that more prosaic exp lanation s don’t.

"People wil l think habitat dest ruction is re-
grettable, but at lea st it is not mys tical," says
Dalhou sie Unive rsity zoologi st Richard Was -
se rsug.

Ye t conc e rne d biol ogis t s stil l aren’t back-
ing away from the fear that, for what eve r
the rea son s, the world’s frog popula t ion s are

suffer ing. "I don’t think the re is a Death
St ar out there," says Prof. Wake. "The sim-
ple [re ason] is just hum an reprodu ction, and
it is doi ng us in wit h ge neral env ironm e n tal
degr a dation."

The article EM9216 reprint e d ov erleaf and above is use d in Fig ure 12.4 of the STAT 221 Cou rse Mat e ria ls ,

1995 -04 -20


