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THE LAST MEETING - 4™ DEC 98
CRYOPRESERY ATION, REPRODUCTION AND
TADPOLE DEVELOPMENT

well arvended December Frug And  Tadpole

Stady Gromp wocting st Australian Muscum's
the Halbsirom Theatre, saw Robert Browee discuss
research on crveprvservation, frog reproduction and
Tadipade deyohpmcnt.

R0 wly i crvopeesen atvon wmportant?  The decline in
magsbors of Trogs wall kead o ibrooding, which in turn
kak ©  rodections m discase  resistance  and
mprodection officiency and an increase in genetic
defocts and rates of extinction. A numimum popalation
W W wogate wmbroading regantes a colomy of 50 adults
of oach =ox Im capovity. keeping 100 frogs of
codangorad spocees would be an expensve task however
kuepang ome fomale and the covopreserved sperm of 50
mak frogs woukd mot onby be more socure but Tower
wosts Mamy ondangored frog populatrons i the wild are
alroady boss than 100 adults and storage of sperm could
provest isbrooding Thas tochnegue has boen sucocssfully
wstd for fish sach a5 sungeon and bunds

Neweastie Universipy s the first in the world w© have
mocesfalin presenved  amphatean  sperm. Hopefally
wchogues will soon be developed that allow the
onopresenaion of adpoles Smadwes are also being
carmed owt on demmy and mutnion effects on pond
tadpode growth and dovelopment. These studes will
help dovelop methods for the mass reanng of tadpoles
for comscrvatvon and man help explam adpole coology

Tadpoles and motamorphs are the most valnerable stage
of a frogs hife cvale Wath no swam bladder or pectoral
fims. madpoles are very vulmerable W invencbrate and
frsh prodateon

Frogs use a vanety of wchmsgecs 1©0 help tadpoles and
metamorphs nne prodators. These include, guanding
of agps. powchad frogs whach koop tadpoles safe until
they metamorphose, the gastne brooding frog o in
wolated ponds frogs lay eaes v bromeliad plants, which
hold wator. i tropecal forest troes. The degree of
parcntal care corresponds 10 2 lower egg production.

Ancther wohasgue 18 1 ki lange numbers of eggs in
ephomoral pomds without parental care. Frogs brooding
i very ophomoral ponds. sach as dry sandy arcas or
ranforest  pools. avoed mvere adpole  losses by
dovelopung rapedhy and overwhelmang resident land
prodaors with svnchronous metamorphosis  Other frog

odpoles  that st m difforenoes s al
mmm“ﬂuma
resals from capone 10 wild edpoles and restncts the
mass roanag of tadpoles due 10 donmin resIMCTHORS With

sssocued cvers These resalts could e eased by food 3

chemicals in the water. Tadpole density is an important
effect in this model. 1t would be interesting o separate
raising conditions in captivity from natural factors such
as heredity deciding development. Protein availability in
early development has been shown to decide the time of
metamorphosis and in the later development stages the
sire al metamorphosis

We fed tadpoles at high densities (60/Litre) high protein
foed with 12 hr. water changes. Using this method the
Omate burrowing Frog (Limnodynates ornatus)and the
Red-eved Tree Frog (Litoria chloris) took about 34 days
1o metamorphose and all tadpoles changed over four
davs. These are an example of frogs using very
ephemeral ponds.

In contrast with the Green and Golden Bell frog (L
aurea), an unprodictable ephemeral pond breeder, most
tadpoles ook 45-84 days 1o metamorphose and 15 %
had not developed legs or metamorphosed at this time.
Survival was almost 100%. These results are in contrast
o other experiments, and pave the way for mass reaning
of endangered frogs for release or experimentation.
Also this method gives optimism for the uncoupling
heredity and natural development from rearing
condition.

Tadpole development studies may give clues to the
strategies of frog reproduction and the reproductive
strategies of frogs in the wild instead of waiting vears to
observe them in their habitats - (if vou can find them). A
range of genctic programming can be observed. Thank
vou Robert for frog slides. the thought provoking insight
into current frog research, (and reviewing and editing
this article).

Frog call CD's and tapes sales raised $200, jewellery
sales $179, and guessing competition $95, won by
Margot Gover ticket E43, (Margot and Ken regularly
donate lovely frog auction items ). Lothar Voigt ran our
anannandprm-nhdmmthmdﬂum:vmuyd‘

SMITHSLAKE
FIELD STATION
18 TO 22 FEB 1999
rthur White has booked accommodation at
Lake Field Station, (which fronts onto a
sandy lake foreshore), for a mightly froggy walk, to
trails such as Sugar Creck Flora Reserve from the
18th to 22nd February 99 Last years trip was very
successful and fan " for all.
Contact Arthur on 9599 1161, 10 confirm the numbers
of people and days vou will be there. $10 per person per
night.  Mostly dormitory accommodation. Beds, hot
showers, Mlush toilets, fndges. kitchen tables, chairs and
um there. Bring vour own sheets, blankets or sleeping
dnnk. Smuth lake is suitable for canoes and swimming,

o Sketches with compliments Arthur White




FROGBITS & TADPIECES
ROG POND COURSE (1 day), Study and Care
of Reptiles and Frogs (2 days), Living w ith Elapids (2

days), Colo Wilderness field work (2 days). Aquarium
Technology (2 days). Ring Lothar on 9371 9129

BITTEN BY THE FROG:

This is the first time | actually got bitten by a Striped Marsh
Frog. More startling than painful, but it made me drop him
again. What do they do under their spawn clumps anyway?
Boasting? Has anybody ever seen them doing anything
useful there, like keeping predators away? Anybody ever put
some fish into the aquarium to see what he does? Or put
some more females in? — In froggy weather I get up to six
spawn clump® overnight on my pond, and the next night
another six. Does that mean that the minimum population
density is at least 12 adult pairs, or maybe 12 females and
six maleg? (Trouble is, they sound more like 60 of them
when they re going full bore, They all seem to be velling for
the few females that still have any spawn in them
Tomorrow I'm going to turn the rocks over and prod the
females in the sides. 1 bet most of them are empties. 1 really
should put a few more frog feeders out.)

MANLY OCEAN CARE DAY

on 6" December would not have been the same without the
FATS stand Elisabeth, Richard, Noelene and half of me had
a glorious day, interesting folk to talk to and good frog
propaganda to hand out.

AUSTRALIAN REPTILE PARK CHRISTMAS PARTY

was also on 6™ December (which is why 1 split myself in half
to get there). A greal success, as every year! Many thanks,
Robyn and John, for having invited the FATS Group over

VOLUNTEERS NEEDED

for the Easter Show. We won't have the cats’ pavilion again,
but there's more than one way to skin one. Please ring me on
9371 9129. Be bold - be a Frog Explainer! Or just be there,
We need lots

WHAT’S GREEN AND GOLDEN AND RED?
Sadly, it's road-killed Bell Frogs, and quite a few of them on
a 400 m stretch of road around the Homebush Bay Brick Pit
Warren Beattie took a good look at them, after a downpour
on 18" January at night. What can be done? Put up signs
and beiter frog fences? Will the frog juice on the tyres on the

i 1 peus’

Cove

Follows

WHAT'S CROSSED THE ROAD FROM
FLEMINGTON MARKETS?

On 20™ January 1 was called out 1o rescue a Green Tree Frog
from Homebush West. The house, as il turned oul, was on
the other side of the road from the Markeis, straight
opposite, and the frog had been in and out of the house for
the last three weeks. The scary bit is that it's only a short
hopping distance from the Brick Pil, and that's a Fungus
arca. - Arthur and [ are already tighlening up our gquaraniing
procedures, L.V.

LITORIA NASUTA (ROCKET FROG)

If FATS members come across any good localities where
Litoria Nasuta are breeding, call Monica on 9797 6543

TRIVIA
It was discovered on a space mission that a frog can throw
up. The frog throws up its stomach first, so the stomach 18
dangling out of its mouth. Then the frog uses its forearms to
dig out all of the stomach's contents and then swallows the
stomach back down again With compliments Martyn Robinson

PHD SCHOLARSHIP ON DECLINING FROGS

We are looking for a suitably qualified person (BSc honours
or equivalent) who wishes to study for a PhD on aspects of
the declining frog problem. A scholarship is available (about
$20,000 annually) and the student would be based ai the
University of Newcastle. The student would join a small
team working on various aspects of the declining frog
problem in Australia. The project is focused towards the
Green and Golden Bell Frog (Litoria aurea) but this would
not limit wider interests

If you are interested contact Michael Mahony at
binym(@cc newcastle.edu.au or phone on 02 4921 6014

ERRATUM: Last Frogcall's joke “All the President.s
Frogs" was actually from our co-editor Carl Spears
Have a look at our new FATS HOMEPAGE
http://members.xoom.com/frog_group.
I'M A STUDENT OF TROPICAL BIOLOGY,

al the Universidad Nacional, Heredia, Costa Rica, but right
now with the Appalachian State University USA. My

rescarch interest are syslematics, evolution, ecology and

behavior of snakes; but also herpetofauna. 1 would like 1o

fspend some time working as a volunicer in a herpetological

servation project. Can you send me any information?
auricio Solis Appalachian State University USA  Ph

B28) 266-6761 Fax (828) 262-4037 ICQ #18T27265 -

AD NEXT FROGCALL FOR DETAILS ON
50" ANNIVERSARY CONFERENCE
DF THE AUSTRALIAN HERP. SOCIETY




BANANA BOX FROGS FOR OUR MEMBERS

he first of the FATS Group's iree frogs from
Flemington Markets are now oul of quarantine and

ready to be distributed amongst our members. You may
recall Monica's article in the last issue. In a nutshell, it’s this;

Frogs that come as slowaways in boxcs of bananas or
other produce are somelimes collectively called banana
box frogs. Most of them are Dainty, Common Green,
White-lipped, Red, Bleating, Dwarf and Emerald-spotied
Tree Frogs. All these species are still common.

These translocated frogs arc classified by us as
unreleaseable, because we don’t want 1o see them turned
loose in an area where they don’t belong (especially 1if a
different strain of the same species already lives herc)
and because we can't send them back, not knowing their
precise origin with any certainty. Also, dragging [frogs
around between any Chytrid Fungus infected arcas could
be a disaster for other frogs

Last November the FATS Group bought 48 clear plastic
tanks, and we'll soon need more. Monica lefl hall of
them with the banana wholesalers ai the Markets (who
have been unbelievably supportive - they never liked
putting them out on the skip with the cabbage leaves).
The other half are for transporting and quarantining the
frogs.

Monica or al times her helpers collect them every week
and take them to Arthur and to me for a quarantine
period. During the first month they stay separale from
other frogs that have joined quarantine carlier or later,
and we also keep the sizes separate. They are then
combined into larger cages, and are finally taken o the
next FATS meeting, for handing out to our members,

Now, you may ask, how can the FATS Group afford to
pay for all the heatable cages and all the crickets? This,
dear member, is where your kind donation comes in, For
a large frog (Common Green Tree Frog or White-lipped
Tree Frog) we expect a donation of $25 out of you, For a
medium-sized one (which includes the Dainties) we'd
like $15, and for a small one $5. These are donations,
not prices, because we have hang-ups aboul “selling” our
totem aniamls. Just bear with us, But if we can't cover
costs, we'd need to fold the project up again

So if you want a tree frog, here's the procedure;
Make sure you're a member of the FATS Group

If vou don't have an Amphibian Keeper's Licence, get one
fm:m National Parks & Wildlife Service (phone Y585 nddd),
Costs $40 for 2 years and covers all and any of the common

species

Put your name on the waiting list a1 the next meeting The
list will be on the table from the beginning of the meeting
onwards,

Al the end of the meeting, FATS will issue frogs 1o those on
{he waiting list, starting from the top, who have a licence and
have their licence number with them, and who also have their
donation with them

Your frog will be issued to you in a plastic bag, 50 you don't
need to bring a conlainer

You can choose which frog ~ first ones on the list having Tirst
go

You can only get one frog at a time, but you can join the list
again next ime.

Please put your frog into a larger conlainer of a proper cage
as soon as you gel home The next day (unless you have
already done so), organise a proper cage for i1, (Suitable frog
cages may also be available at meetings, together with
instruction sheets. )

Remember your frog is unreleaseable. I you cannot keep it
find a new owner for it or take it back (o the FATS Group,
For the first six months, you're stuck with it anyway - that's
a condition of your licence, (I you jusi wanied something (o
release in your garden pond, this project is not for you, CGet
FATS or FATS members to give you some Striped Marsh
Frog taddics instead. You won't even need a licence then,)

Should you ever breed with it, or with any other frogs of
mixed or unknown origin, then you should consider the
offspring also as unreleascable.

A small final thought: Some people with a solid interest in
frogs, as well as many animal wellare people, don't agree
with keeping frogs in captivity mt all. It's a complex subject,
maybe a bit less complex here where homeless, unreleaseable
frogs are concerned, but you won't convinee everybody, For
their and your peace of mind, let alone for the good of

frog, please keep its cage and its water really clean, and don't
have its cage absolutely minuscule. L.V,

30109y



MY MOUNTAIN FROG POND

n 1990 my husband and 1 decided to leave the

burgeoning city of Gosford and move to a more
pastoral location. We purchased some land further north
on the Comboyne platean. We chose the Combovne area
because 1t was close 1o the large towns of Taree and Port
Macgquane where my husband could work. but more
importantly, 1t boasted magmficent views over the coastal
plan and was surrounded by remnant ranforest. In thas deal
location we bailt our house and tried 1o become familiar with
the local resadents (human and non-human). We deliberately
left a lot of bush close to the house so that we could emjoy the
birds and wallabies and frogs. The birds and the wallabies
were regular guests but he frogs were conspicuously absent

la the following vears | made a number of trips to nearby
creeks. dams and swamps to try to collate a list of the local
frogs. | found this frustrating and difficult but eventually 1
was able to prepare a hist of the frogs of East Comboyne (see
below)

East Combovne Tree Frogs
Red-cved Tree Frog Litoria chioris
Common in dams and creeks
Peron’s Tree Frog Litoria peronii
QOccurs manly around farm dams
Leaf-green Tree Frog ~ Litoria phyllochroa
Occurs in smaller crecks

Ground Frogs Barred River Frog  Mixophyes fasciolatus
Present in two streams only
Smmnenng Frog \fixophves balbus

In Marsh State Forest

Sinped Marsh Frog Limnodvnastes peronii
Present 1n many dams

Eastern Bamjo Frog Limnodymastes dumerilii

Present in some dams

Sphagnum Frog Kyrranus sphagnicolus

In Marsh State Forest & Boorgana Nature Reserve.
Fletcher's Frog Lechridous fleicheri

In rainforest areas

Common Eastern Froglet Crimia signifera

Farm dams. small crecks and bogs.

My efforts at frog surveying were worthwhile but 1 was
frustrated. | was Ining next to raunforest and | did not have a
single frog within beanng or visual range 1 had expected 1o
have frogs of all sons about the house and lving amongst
the plants and ferns Finally, | decaded that | needed a frog
pond close 10 the house

In 199, my hushand and son collected rock and soil o0
coastruct 3 basin that would hold the pond The pond would

be small. only 2 metres in diameter and 40 cm deep. It was
lined wath a plastic liner and lots of rocks and small plants
were ground around the banks. When it was fimshed we sa
back 1o wait for the frogs to armve

A vear passed- no frogs In the meantime, the pond had
developed into an algac-infested cesspool that was only fit
for mosquito wrigglers to live in. This was a disaster, cither
the pond had to go or it had 1o be miraculously reinstated 1o
a viable frog pond

We soughi advice about what 1o do - and we received plenty
It was put 1o us that there was not a great deal of difference
between a healthy self-sustaining pond and a cesspool Our
pond was totally dominated by one type of algae which grew
out of control. The best way o control it was either lo keep
removing algae from the pond and opening up clear water
areas (too much hard work) or use freshwater snails to crop
the algac In mid-1998 | purchased spme smails from an
aquarium wholesaler at South-West Rocks and placed them
into our pond The transformation was astonishing.

The snails bred quickly and munched through the algae at a
colossal rate. Patches of open water appeared We added a
few other type of aquatic plant 1o the pond and the pond
continued to change The water was clear and the plams
bloomed.

Imagine our surprise when in August frogs began 1o sing
from the pond The first sounds were a raucous, wailing
noise. | quickly found a torch and rushed out to the pond
The first frog that appeared in the torch beam was a
beautiful green frog with bulging orange cyes (a red-cyed
tree frog) Over the nexa few weeks that solitary male frog
was joined by others of his ilk Their calling became a
constant pan of the evening background sounds.

Excitement levels rose even higher when in October tadpoles
were scen in the pond They had 10 be tadpoles of the Red-
eved tree frog as these were the only frogs that had found our
pond We looked for juvenile frogs but have never scen amy.
Spawning occurs weekly and there 1s a host of tadpoles of
vanous sizes in the pond Night calling has been deafening
al umes.

In late December, Arthur White visited our hide-away. One
evening he pointed out that some tadpoles were behaviag
strangely. We all went oul 0 look Large tadpoles were
nsing direcily underneath a recent spawn mass and pulling
at it, teanng off pieces of the jelly coat and eating it Some
tadpoles would grab a mouthful of the jelly and swim
downwards, causing the jelly o tear and form thin strands
The tadpoles would suck in the jelly coat but leave the eggs
which fell 1o the boom of the pond This behaviour is
apparently nol usual tadpole behaviowr and  Asther
photographed tadpoles tucking inlo the spawns. This feeding
continued the next morning wntil all of the spawn had been
torn apart

I love my frog pond | love the nowse and actrvity that goes
on around 1t | feel comtented and happy 10 have so mamy
froggy pguests Perhaps | should pat i another
See Scott-Orr, forwarded on by Arthur White



FROG DECLINE & EXPANSION OF HUMANKIND
ANOTHER PESTICIDE SURPRISE

he decline and disappearance of frog

populations worldwide remains a mystery,
despite efforts by hundreds of scientists 1o
determine the cawses. The other major problem
facing frogs is massive deformities observed since
1995 among frog populations in California, lowa,
Minnesota, Missouri, Ontario, Quebec, South Dakota,
Texas, Vermont, and Wisconsin is now belter
undersiood.

During the past six monihs, press interviews with
research scientists, and published studies, have shed a
bit of light on both problems though true consensus
has not yet emerged on either one. No one is even
sure whether the two problems are connected, though
new evidence indicates they are. Some scientists still
doubt that frogs are actually disappearing worldwide.
They prefer to believe that the simultancous declines
and disappearances of frog populations in North and
South America, Europe, and Australia reported since
1980 are nothing more than the normal ups and downs
of any wild population However, SCIENTIFIC
AMERICAN said in August that the “majority
viewpoini® among scientists now is that the
widespread declines and disappearances are "highly
abnormal”.

"l think we're close to consensus now," says David
Wake, a well-known frog researcher at the University
of California at Berkeley. There are roughly 5000
species of amphibians worldwide. Of these, 242
inhabit the US. A recent study by the Nature
Conservancy and the Natural Heritage Network
identified 92 of these 242 (or 38%) as endangered,
imperiled. or vulnerable (meaning they are likely to
become extinct within 5, 20, or 100 years if present
trends continue.) James La Clair at the Scripps
Research Instituie in La Jolla, California, says,
"Although amphibians have lived on this planet for
over 300 million years, nearly 120 times as long as
modern man, reports within the last three decades
have shown that numerous amphibian species are
either suffering from serious population loss or have
disappeared altogether. La Clair says there are very
likely "a collection of causes,” but one way or another
they can all be traced back to "the expansion of
humankind "

Loss of frog habitat, chiefly wetlands, is probably the
biggest single cause. Global warming and
accompanying droughts may contribute because frogs
develop from eggs that thrive in water. The artificial
stocking of streams with trout and bass plays a role,
100. Pesticides and other chemicals certainly
exacerbate the problem (more on  this below).
Laboratory experiments have shown bevond doubt that
development of frogs' eggs. Acid rain may contribute

A group of Australian researchers reported this
summer that they have identified one particular fungus
that is killing frogs in locations as far apant as
Queensland.  Australia and Panama in  Central
America. The fungus which has never before been
reporied to harm any vertchrate species causes changes
in the skin of frogs, somechow contributing 1o their
deaths. The mechanism is not understood, but frogs
breathe oxygen through their skin and the fungus may
cause suffocation,

No one knows why an ancient fungus would suddenly
start killing frogs in places as far apart as Australia
and Panama. It is conccivable that the fungus was
transporied 1o these places only recently on the boots
or ecquipment of researchers  studying  the
disappearance of frogs. Another possibility is that the
fungus has been present in these locations for a long
time but frogs are now succumbing to it because their
immune systems have been impaired by recent
changes in the environment

One candidate would be increased ultraviolet light,
which is well-known to damage the immune systems
of many animals, including frogs. In recent years,
chlorinated chemicals released by humans have
thinned the protective layer of ozone in the upper
atmosphere, thus allowing about 10% more ultraviolet
light from the sun 1o reach the surface of the Earth.
Certain industrial chemicals released into the
environment may also be damaging the immune
systems of frogs.

One particular class of chemicals called retinoids has
come under strong suspicion because retinoids can
cause severe birth defects in many animals, including
frogs and humans. The medicine Accutane, prescribed
for treating acne. is a retinoid known 1o cause major
birth defects in humans

The deformities now being found in large numbers of
frogs at many locations in the U.S. and Canada are
grotesque.  Herpetologists  scientists  who study
with missing legs, extra legs, misshapen legs,
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could also make frogs more susceptible 1o infectious
discases, Gardiner says: "The kinds of chemicals that



of limbs would target all
organ systems,” including the immune system Frogs
with abmormal legs would also very likely have
abnormal immune systems. This could explain why
some f[rogs arc mow suddenly falling victim 1o
infectious agents that they resisted for millions of
years

James La Clair and his associates al the Scripps
Rescarch Institute in La Jolla, California, recently
showed that a popular anti-mosquito insecticide, called
S-methoprene, breaks down in the environment 10
several different kinds of retinoids. Under laboratory
conditions, La Clair was able to show that the
ultraviolet light in sunlight causes S-methoprenc (o
break down into half a dozen retinoids, and that these
retinoids in turn can cause frog deformitics of the kind
being seen now in the U.S. and Canada

S-methoprene was introduced in the 19705 to control
mosquitoes, which breed in water. It 1s sold under
trade names like Altosid, APEX, Diacon, Dianex,
Kabat. Manta, Minex, Pharoid, Precor, Yuvemon, and
ZR 515 It is also widely sold in flea powders. La
Clair calculates that the amount of flea power used to
treat a ten-pound pel one lime contains enough 8-
methoprene to contaminate 110,000 litres of water to a
level that would cause deformities in frogs. S-
methoprene is also widely used in agniculture to treat
cattle gazing areas, tobacco, and certain grain crops. It
is also sometimes added 10 catile feed S-methoprene
mimics a hormone that inhibits developing pupae from
molting, thus it is known as an “insect growth
regulator " Because veriebrate species do nol have a
pupal stage of growth scientists assumed S-
methoprene could not harm amphibians or mammals.
When fed to mammals, S-methoprene is about as toxic
as sugar. Now La Clair's work has shown that this
seemingly-harmless chemical can be transformed into
a potent teratogen by exposurc to sunlight for jusi a
few hours.

The implications of this research, which was reported
in ENVIRONMENTAL SCIENCE &
TECHNOLOGY, a journal of the American Chemical
Society, are profound. For one thing, it means that
once again the pesticide regulators at US.
Environmental Protection Agency [EPA] have missed
a key feature of a chemical whose safety they regulate.
Secondly, ii shows once again that relying on risk
w leads to bad public health decisions. EPA’s
risk assessments have routinely failed to evaluate the
breakdown by-products of the pesticidal chemicals that
the_ agency has deemed safe enough to allow as
residues on our dinner plates. Third, it means that
thousands of w in common use need to be
re-tested 1o see it breakdown by-products are
dangerous 1o humans or other species However. this
additional testing is unlikely to occur any time soon
because EPA currently estimates that it is at least 15
vears .bahmd schedule in safety-testing the pesticides
to which we and the frogs are currently being exposed.
Indeed. the situation is worse than the agency makes it

would target development

out to be. Congress ordered EPA to ol ¥

Sun Herald 22-11-98

demanded that the agency complete the job by 1977
Since 1972 the Agency has been doing its best 10
comply, but cach year new revelations have come 1o
light, new evidence showing that pesticides can harm
humans and the environmeni in ways that no onc
imagined, so additional tesis have been required

Thus La Clair's work is just the latest surprise in a
long chain of unpleasani surpriscs. EPA officials in

1996 estimated that they will complete their pesticide
safety re-evaluations (which they were ordered by
Congress to complete in 1977) in the year 2011 - 34
years late - IF they can keep the work on schedule.

Meanwhile the frogs and we continue 10 be exposed 10
{housands of poorly-understood government-approved
industrial poisons. In sum, Dr. La Clair's rescarch into
the deformed frogs of North America serves 10 remind
us that pesticides are now too dangerous (0 be safely
regulated, even by the most powerful government the
world has ever known. Or is il that PESTICIDE
MANUFACTURING CORPORATIONS are now oo
dangerous 1o be safely regulated, even by the most
powerful government the world has ever known? It'sa
fair question.

Environmental Research Foundation provides this
electronic version of RACHEL'S ENVIRONMENT
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money to produce it. Peter Montague, Editor. P.O.
Box 5036, Annapolis, MD 21403 Fax (410) 263-
#944; Internet: erf@rachel.clark.net. Back issucs
available by E-mail; to get instructions, send E-mail
to INFO@rachel.clark.net with the single word
HELP in the message; Subscribe: send E-mail to
rachel-weekly-request@world.std.com  with  the
single word SUBSCRIBE in
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