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THE NEXT MEETING: 7 PM, FRIDAY 4 February 2000
for a 7.30 pm start at the AUSTRALIAN MUSEUM (WILLIAM ST ENTRANCE)

Meetings are held on the first Friday of every even month
(February, April, June, August, Oct. and Dec )

2000/2001 membership fees will rise by $5

e

Smiths Lake Field Trip remind
weekend of 18 to 20/ 2 / 00 contact
Arthur and Karen White 9599 1161
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‘hite opened our last meeting and advised us
he Australian Reptile Park at Somersby had
invited FATS members to free entry and BBQ at the
ARP for Christmas on ' the 5" December 1999,
- Announcements inclnded Manly Ocean Care Day display in
- December and the Annual Herpetology meeting at Alice
Springs. A venture concerning Cane Toad Awareness has
been established between the National Parks and Wildlife
Service and FATS focusing on Northern New South Wales,
including Lismire, Balina, Yamba and Port Macquarie. There
have been 50 Cane Toads collected in Sydney over the last 2
years, probably transported in landscape supplics from the
North Coast of NSW. Woodchips, compost, hollow concrete,
bessa bricks convey Cane Toads to building sites and parden
supply outlets. Please don't kill them. Other ground frogs are
being mistaken for Cane Toads. Do contact Arthur. If they get
into the Western River System they will go berserk - a disaster
waiting to happen.

Thomas Franco, a year & student presented his project on
tadpole development. Thank you for an excellent, mature and
scientific presentation. He studied Limnodynastes peronii
Striped Marsh Frog tadpoles in July *99. Box 1 had only tap
water and water ager, box 2 included water plants and live
gravel and box 3 contained frog pond water, mull, with
mudeyes (dragonfly larvag) removed Box 2°s tadpoles grew
the fastest and boxes 2 and 3's tadpoles were double the size of
box 1 tadpoles. Thomas concluded that environment affecis
growth.

Arthur White spoke about Frogs as Bio-indicators. Bio-
indicators are organisms that are responsive to environmental
changes. These changes may be subtle and not immediately
obvious 1o an onlooker. The most famous bio-indicator in
history was the canary in the coal mine; these birds were
particularly sensitive to methane gas. If the bird stopped
singing, or worse still, if it fell off ils perch, the mine was
quickly abandoned Some sofi-bodied animals have been used
as bio-indicators in aguatic environments, In Australia,
aquatic insects and crustaceans have been used extensively in
this way. They have been used in preference to chemical or
laboratory methods of water testing as they are cheaper to
survey and more reliable. After all, aquatic insects develop and
mature in water and pollutanis that arc presents are more
likely to show up In organisms that live in the test
environment than in one-of water samples taken for laboratory
analysis. Bio-indicators may respond to a single pollutamt
(such as the canary and methane) or respond to a whole litany
of compounds (as occurs in cases of water pollution).

In Australia, there has only been one case of frogs being used
as bio-indicators and this was at the Ranger Uranium mine in
the Northern Territory. During the wet season, flood waters
around the mine carried unknown substances away from the
mine site out into the creeks and flood plains nearby.
Laboratory testing was inconclusive but regular surveys of the
tadpoles in the crecks showed a high incidence of
abnormalities, These abnormalities were later linked positively
o metal pollution from the mine and paved the way for
stringent environmental controls to be put in place.

In 1998, the Blue Mountains City Council, Sydney Water,

NSW National Parks and Wildlife Service and other agencies
banded toeether to form an urban run-off task force for (ha
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run-off from these arcas. Sydney's drinking water is mainly
collected in Lake Burragorang which was believed to be
impacted by the run-off from the Blue Mountains cities. I was
asked to prepare a submission for the task force about the
possible ways that frogs could be used as bio-indicators of this
run-off In December 1998 1 was given the go-ahead to
embark upon a program of testing the crecks and swamps of
the upper Blue Mountains using a method based on frogs.

As the use of frogs as bio-indicators is not well established, it
was important that their usefulness could be determined in an
objective manner. To do this a range of sites across the Blue
Mountains were visited, the purpose here was to find streams
and swamps that were suspected to have urban run-off effects
and identical sites that could not be run-off effected. 22 pairs
of sites were eventually selected; one member of the pair being
in an urban-effected area the other well ouiside of urban
impacts. Sites were matched for elevation, aspects, vegetation,
topography, catchment size and flow characleristics.

Each pair of sites were surveyed on the same night of the year.
This was done to reduce any weather effects on frog results
between sites. Groups of keen volunteers were recruited and
trained to carry out the bulk of the survey work. Each site was
monitored in three ways: a transect was made across a fixed
distance and all of the frogs seen and heard along the transect
were recorded; secondly, a frog-call survey was done over 15
minutes, and finally, a tadpole survey was carried out,

Ten frog species were found during the surveys: all ten were
found in non-urban sites whereas only five species were
present in the urban-affected sites. The total number of frogs
found was very similar between sites but the urban-affected
sites were dominated by two species only, whereas the non-
urban sites had many more species present but with different
species dominating in different areas. Calling frequency and
calling species were much less in the wrban-affected sites and
tadpole were also fewer.

On the basis of the results, the urban sites could be ranked
according to how badly affected they were (from the frogs’
point of view). These sites were later re-visited and chemical
analysis strongly supporied the frog data. The ten frog species
could be ranked according to how sensitive they were as hio-
indicators; the most sensitive species were never found in
urban-affected sites; some species were able 10 exploit
moderately affected sites while some flourished in urban-
affected areas, The two frogs species that were intolerant of
urban impacts were¢ Red-crowned Toadlets Pseudophryne
australis and  their  close cousins  Bibron's Toadlet
Pseudophryne bibronii. The species that actually increased in
urban-affected  sites  were  the Striped  Marsh Frog
Limnodynastes peronii and the Common Eastern Froglet
Crinia signifera. Clearly, frogs can be used as biv-indicators
but more work needs to be done to establish which pollutants
each frog species is responding to,

Slides included stuttering, great barred, mixophyes and hip
pocket frogs. Thank you Lothar Vaoigt for announcements and
Arthur White for the presentation, and Frogeall text. Danie
Ondinea our Botanist'ecologist spoke about the fast
disappearance of wetland plants. The nursery for native plants
is at 2a Barker St Randwick. Guessing competition winners
were  Jennifer Clark and Denise De Vreeze. MW



control agent in 1905, 1t gained wide
uito control doring the 1920's and 1940's by
civilian authorities worldwide (Lloyd, 1990),
introduction of G. holbrooki provided our waterways with
waier equivalent of the rabbit and fox as exotics on Land.
nbusia holbrooki reproduces like a rabbit and eats almost
-anything like a fox. G. holbrooki will consume aquatic and land
invertebrates, the eggs, and larvac, of native species of fish,
tadpoles, and will even eat their own young if given the
opportunity or if other food sources are scarce. These fish are
easily observed, they are the little fish infesting almost every
waterbody and swarm in shallow and surface water.
The fact that little work had been conducted on the polential
impact of Gambusia is highlighted by the fact that there has
becn some confusion over which species of Gambusia is present
in Australia. Lloyd et al (1985) discussed that fact that all
Gambusta in Australia are a subspecics of G, affinis that is .
affinis holbrooki. Then Lloyd (1990a) stated that Australia has
only G. holbrooki and references his 1985 paper (Lloyd and
Tomasov, 1985) and Wooten et al (1988) as recently separating
G. affinis into two subspecies. Confused? I know [ was. For me
the question arose do we have G. holbrooki or G. affinis
holbrooki? Tom Trski from the Australian museum provided
me with the explanation: The subspecies G. affinis holbrocki
has been upgraded to species status . holbrooki so for now at
least Australia's Gambusia population is thought to contain only
G. hoibrooki. So the common and scientific name of (he Species
is the Plague Minnow (Gambusia holbrook).
Arthington et al. {(1990) demonstrated that introduced species
particularly (. affinis (actually G. holbrooki see above) seems to
have a competitive advantage over other Australian native
species especially in disturbed habitats. It is able to tolerate a
range of salinities from completely freshwater to full seawater,
however, it prefers low salinities. It can tolerale a range of
lemperatures from 0.5 to 38°C but prefers warmer water around
31°C. During winter months in southern NSW a marked
reduction in population occurs from the colder water and
perhaps a reduced food production in water bodies. They can
also tolerate water acidity and pollution levels that would kill
native species. Their upward facing mouth allows them to
utilise the higher oxygen surface laver in the water so it can
survive in hypoxic (low oxygen) water (0.2 mg/L dissolved
oxygen). These wide environmental tolerances make it a very
hardy fish. During the 1950 to the present G. holbrooki has
been kept as an aquarium fish by beginners due to its hardiness,
This has provided it with further opportunitics for introduction
1o waterways as these fish may be released. NSW fisheries now
strictly prohibit the release of Gambusia species and they have
been declared a threatening process in NSW by National Parks
and Wildlife. G. holbrooki produce from 20 to 200 live young
depending on the size of the female. They can potentially
Teproduce in three weeks but are more likely to reproduce at
- about 2 months, taking 6 months to reach maximum size. Since
' hmuveynungmelarvae immediately have a
‘competitive advantage over egg laying natives fish species. The
Ve impact of G. holbraoki on native fish species (Howe et
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natives. Once established in an area G. holbr
potential to stop the recruitment of native fishes
effects of pre-emptive (competitive Elﬂllﬂiﬂ‘ll). by
habitats and consuming resources, or by simply ing
larval fishes, Adult fishes may be excluded from an area due
harassment from G. holbrooki as they nip or eat the fins. G
holbrooki will attack much larger less aggressive species such as
sea mullet (Mugil cephalis). This is fairly impressive since G.
holbrooki reach a maximum size of around 50mm whereas the
Sea Mullet reaches a maximuim size of 7600mm.

Moyle and Light (1996) suggested that ezrmumental fh:m:s
are likely to have a bigger impact on the successful invasion _of
exotic fish species than amimal interactions in California.
Floodgates in tidal areas create desirable G. hofbrooki hal:utm,
as G. holbrooki prefer slowly moving water, In estuarine
environments (he restoration of tidal flow in saline areas is
likely to decrease the numbers of this pest species in Australia
by increasing saline tidal flow and allowing movement of
predators. Arthington et al. (1990) soggesied that introduced
species were rarer in natural habitats compared to disturbed
habitats. So habitat rehabilitation might provide the means for
controlling introduced species. Many native godgeons such as
the Flathead Gudgeon (Philyprodon species), Striped Gudgeon
(Gobiomorphus australis) and Empire Gudgeon (FHypseleotris
compressa) will eat the voung of G. helbrooki. So rehabilitation
of waterways and wetlands to provide greater species diversity
may allow native species the opportunity (o confrol their
nuimbers. By Alan Genders.

Reference List  Arthington, A. H., Hamlet, §., and Bluhdorn,
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Editor:  Alan is completing Masters on fish ecology in
estuaries at the University of Newcastle. He is also founding
treasurer of the Society of Frogs and Reptiles,
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photos and diagram below from Ken Griffiths’ book
“Frogs and Reptiles of the Sydney Regior’

A BiAnT BURROWING FROG Hrercioporus astraliacues

FROG INFORMATION PROFILE

Scienﬁﬁc Name: Heleioporus australiacus

Common Name: Giant Burrowing Frog or
Eastern Owl Frog

Distribution: This large frog is found along the coast
and adjacent ranges from the Watagan Mountains
north of Sydney down into ecastern Vicioria
Individuals have been found at above 800 metres right
to the edge of the sea.

Physical Description: Males grow to 100 millimetres
in length and, unusually for frogs, are larger than the
females as they only reach 80-85 millimetres. They
are a grey- brown, grey or blue-grey colour above and
creamy coloured below. Individuals can have varying
amounts of yellow spots and blotches along the sides
and thighs. ranging from nothing at all to striking
vellow paiches. Southern individuals tend to have
more yellow than northern frogs, but any population
can have the complete range of markings. Southern
frogs generally have a yellow ring around the tail area,
but this should not be used as a certain identifying
feature. Males are notable for having greatly enlarged
forearms (like Popeye the sailor) and numerous black
spines on the fingers. Most notably, they have a
prominent black thumb spike that may be use for both
defence and in male-male combat. The tadpoles are
rotund beasts and can grow up to 80mm long. They
are more often about 60-70mm before metamorphosis
and are black above with a steel blue belly.

Breeding Biology (including call): The breeding
activities of this species can best be described as
unpredictable. Calling and egg laying appears most
likely to occur from November to March after heavy
rainfalls, but no activity takes place on many apparently
suitable nights and calling can be heard at any time of
the year. Most usually, the males call from within
burrows constructed in the banks of ephemeral and
permanent streams. They do sometimes also call from
burrows or above ground adjacent to permanent pools.
The call is a rapidly repeated set 4-6 notes forming an
owl-like “who who who who who™ (which gives it one
of its common names). The males can also use a very
long drawn out ascending “whooooooop” call as an
apparent territorial call and distressed frogs can make a
very mechanical sounding squeak. Eggs are often laid
in a chamber at the end of a burrow (10-40cm in depth).
Egg numbers are variable, 250-1000, but very few egg
clutches have been found. The eggs become inundated
after heavy rain and the tadpoles are washed out of the
burrow into a watercourse or dam. Eggs have also been
found laid directly into a fire dam and creek under
overhanging fern on the edge of the stream.

Habitat Requirements: The giant burrowing frog can be
found in heathlands, open woodlands, dry sclerophyll
and wet sclerophyll forests (the latter most notably in
the south) and gully rainforest. It does not appear (o
survive in areas where native vegetation has generally
been cleared When not breeding. individuals will roam
extensively and can be found several kilometres from
water. At this time they shelter under logs or burrow
just below the surface of the ground where they may stay
for several days until switable conditions (usually
rainfall) allows them to start foraging again. They eat
invertebrates and will tackle almost anything including
items likely to be avoided by other frogs such as
centipedes and bulldog ants. Nobody is sure how long
individuals can live for.

Similar Species: This frog is similar in appearance to
the banjo frog (Limnodynastes dumerilii) and these two
species arc ofien confused.  The giant burrowing frog is
distinctive for not having a large tibial gland (gland
found about the middle of the hind leg of the banjo
frog). Jacquie Recsei and Frank Lemckert

GIANT BURROWING FROG
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It's & frog's life
Frank Lemckert

This course inroducas the workd of Australia’s frogs. Topcs inchide
e ook, dentification ancd consenation of ogs and tha
rmethods usad 1o ocate frogs. Thi course wil b n over &
wisckend at B e studies centre where parlicipants wil gain frat-
harkl experience with these itle-known creatures. The counss will
el both lectus and work i e natual emvironment.

Fea incluces al meais and dammilory-shle accormmadation.

From 3,00pm Friday Jan 28 - 10.30am Sunday Jan 30

3 clays §273 Course 001 3900 M@ 3 &= Ll

3 Enrolment form on e netl www. usyd.edu.au/cce
3 Any questions? info@cee. usyd edu.au

Continuing Education 02, 9351 2907

Spawn to rule: Ms McLean admires a green tree frog with Dr Napthine during her campaign visit to the Burwood electorate yesterday

MISHA SCHUBERT

LANA McLean launched her
self on the political world yes-
terday first by belng piddled on
by & live frog in a pet shop, then
buying chocolate frogs and
finally talking about her own
pet frogs, Freddo and Frieda.

The Liberal candidate for
Jeff Kennett's former seal of
Burwood revealed herself as a

frog obsessive in her first
streetwalk of Lhe electorate
yesterday.

Lady of the frogs steps

THE AUSTRALIAN

The amphibian obsession
surfaced lime and again as she
met the locals — sporting a gold
Irog lapel badge. “Cod save the
frog,” she said, urging all Vie-
torians to buy & frog badge to
fund research iInto the
endangered species.

IL was & surreal start to the
Liberals’ by-election campalign,
following Ms McLean's sur
prise preselectlon win over
high-profile contender Helen
Kroger, former wife of party
powerbroker Michael Kroger,

www.news.com.as Wednesday November 17 1993

Ms Kroger's loss on Monday
night was regarded as a serlous
blow to the many senior party
figures who privately cam-
palgned for her endorsement.

With Labor's single-seat grip
on government, the Liberals
must retain Burwood to keep
the pressure on Premier Sieve
Bracks, who relies on the voles
of three Independents for
every piece of legislation

While the Liberals hold the
séat by a 6.8 per cent margin,
Ms MeLean sald she expectad

into shoes of fallen prince

Pleturn; ALAH FUNNELL

the campalgn to be tough, “I

don't take anything for
granted,” she said,
The 47-year-old education con-

sultant and company director is
the party’s South Yarra branch
president and was Liberal candi-
date for the safe Labor seal of
Melbourne in the September 18
election, She said she would
campaign on lssues of health,
police, planning and education,

Although she now lives oul-
slde the electorate, Ms MeLean
has promised to move IRto the
area, where she lived as o child,

Opposition Leader Denis Nap-
thing said he would ask Mr
Kennett to campalgn for Ms
McLean, but later suggested
Burwood voters were hoping for
more personal attention than
they received during Mr Ken-
netl's Z-year tenure.

“This electorate had a very
high-profile member for & num-
ber of years, both as leader of
the Opposition and as premier. T
think they are now looking
forward to having a local mem
bér who can represent their
local interests” he said

Dr Napthine described Ms
McLean 8z “fronthench
material”, but sald the first
slep was to install her as the
member for Burwood.

Labor candidate Bob Sten-
shaolt, chmpalgning with Mr
Bracks, declined to comment

{ ©n the local frog population.

“We Want to concentrate an
the real issues — health, edy-

| cation, communily safety and

apenness of government,”




an you add to this list?
Taken from the Internet :
Teri Bellamy 9604 9792 / 9604 9300 at
Canley Heights or 9606 9312 at Austral.
Clayton Night from the Deception Bay Vet Clinic,
directory. hitp:/fvaherper future. easyspace. com/pages/austral
ia.htm
CHYTRID

An article that gives the details on how to use histological
sections of amphibian skin to diagnose infection with
Batrachochytrium dendrobatidis, the amphibian chyinid
fungus, Follow the link at the Amphibian Diseases Home Page
http:/fwww jou.edo aw/school/phtm/PHTM/ frogs/ampdis. htm.

The article is an original one, available al the moment only on
the WWW. We have made it available as a siep in assisting

others to gain the skills to diagnose chytridiomycosis.

The article is Berger L, Speare R, Kent A Diagnosis of
chytridiomycosis in amphibians by histologic examination,
http:/fwww, jeu.edu. an/school/phtm/PHTM/frogs/histo/chhisto. htm

At the Amphibian Diseases Home Page we have also added
a link to a paper just published on line in Emerging
Infectious Diseases. This is by Daszak et al. and reviews the
evidence for B. dendrobatidis and ranaviruses playing a
role in amphibian population declines. URL for this link to
emerging Infections Discases can be accessed from the
Amphibian Discases Home Page or directly at
hitp./fwww. cde. govincidod/EIDYvolSno6/daszak him.

'SOFT CAGES' FOR HOLDING FROGS

Happy new year frognet colleagues! We are trying to
develop a holding enclosure for rehabilitated frogs
which are mearly ready for release back to the wild.
Such frogs often bang their way around the plastic and glass
tlanks they are kept in, injuring the snout - this prolongs
release as they have to be held longer while the injured
snout is treated. We would like to develop an enclosure
with an external frame and a removeable internal fabric
lining which would be easy to clean, not interfere with air
circulation and not injure the frog when it jumps into the
sides. Has amyome seen or already created such an
enclosure? Cheers, Deborah  Pergolotti
frogerusaderi@north.net anCairns  Frog Hospital P.O.
Box 2731, Cairns, FNQ 4870  (0418) 152 199 mobile

photo from Ken Griffiths’ book f
“Frogs and Reptiles of the Sydney Region'

MAN WANTS TO BECOME REPTILE

ALBANY, N.Y. {(Reuters) - Philosophy doctorate
student Erik Sprague wants to explore the meaning of
life as a reptile. Sprague has had his teeth sharpened,
bumps implanted into his forehead and green scales or
swirls tattooed across his face and body in his quest to
become a reptile, T like repiiles, especially sca
crocodiles, although many of them don't make great house
pets," said Sprague, 27, who is taking a break from his
studies in the State University of New York in Albany to
appear in circus shows, like the Jim Rose Circus. Sprague
claims he is one of five people in the world who have
undergone what he calls “single-theme conversions” and
appear in circus side shows, The others have appeared as
a zebra, tiger, leopard and a gigantic blue puzzle known
as "The Enigma." He is the first 1o choose a reptile. He
does not consider himself odd. he says, because many
people tattoo  themselves. Sprague counts sword-
swallowing, fire-breathing, tapping nails into his nose and
piercing needles into his cheeks among his other talents,
He also picks up bar stools with ropes attached to his ears
and swings them around. Another of his tricks is to Lift
car batteries with chains attached to his nipples. He is
scheduled to appear next month on Tumer Broadcasting
System cable channel's new *“Ripley's Believe it or Not."
With comp Martyn Robinson

martynr@austmus.gov.au, Ruth and Dennis King and
Eric Pianka

FERTILIZER REPORTED DEADLY TO FROGS

CORVALLIS, Ore. (AP) - Fertilizer levels the EPA
says are safe for human drinking water can kill some
species of frogs and toads, according to a new study.
Oregon State University researchers found some tadpoles
and young frogs raised in water with low levels of nitrates
typical of fertilizer runoff ate less, developed physical
abnormalities, suffered paralysis and eventually died In
control tanks with normal water, none died. In addition,
the fertilizer runoff may be encouraging the growth of
algae that feeds tiny parasitic flatworms called
trematodes, blamed for causing deformities in frogs
around the United States. Scientists internationally have
reported a sharp decline in the numbers of frogs, toads
and salamanders in many locations,

http:/fwww.infobeat com/stories/cgi/story.cgiTid=2563085798-dch

Warwick Smith <warwick.smith{@npws.nsw.gov.au

DECLINES AND DISAPPEARANCES OF
AUSTRALIAN FROGS

Dear Frognetters, Just to let everyome know - we
printed 500 copies of this publication -and 1 did a
quick mail out on Xmas eve (one copy to all authors
and reviewers and various frog groups etc). Also copies
have been deposiled via the Library deposit scheme to all
major libraries etc. We will also be posting a pdf file of
the publication on the EA website shortly If you would
like a copy please contact me, copies are available by
tinging Environment Australia's Community Information
Unit on 1800 803 772 cheers
Alastair.Campbell@ea.gov.an



jou.edu. awschooliphtm/PHTM/frogs/feedback htm.

Very few things about this event are set at this stage, We
are looking for comments on dates, structure, and what
questions should be addressed particularly from the
management and policy viewpoint. The imponance of the
management outcomes has been demonstrated by the initial
funding support from the WNational Heritage Trust
specifically to hold a workshop on management strategies
and policies to reduce risks of disease to Australia's natural
amphibian populations. Please visit the site and tell us
what you want from this event, Rick Speare School of
Public Health and Tropical Medicine James Cook
University Townsville 4811

Monitoring Frogs
in New England

he University of New
England Environment Group
is hoping to establish a
comraunity based frog monitoring
program in conjunction with
interested individuals, landhaolders
and community groups. Anyone
who is interested in more
information about New England's
frop species, or how (o become
involved in frop monitoring
programs, can contact the LUINE
Environment Group, UNE,
Armidale NSW 2351, or David
Paull on (02) 6773 2885.

Threatened Species Network NSW “The Web™ December 1999

FROG FOLLIES

At the start of November,
we heard that a Browns
Plaing housewife,
unknowingly put one of her
frops through the family
wash. After a clean in
OMO suds. it was rinsed
and finally spun dry — no
wonder it emerged with its
head to one side,

After resting for the day, it
moved off to hunt during

Queensland Frog Society Summer 1999 Frogsheet

rheaphilus site on Mt. Lewis. Itwauntmmdﬁ:
days for 2 minutes each day, from 18:00 to 18:02, The

tape was replaced on the 12th July and continued for a
further 25 days till the 5th August. The second tape has
vel to be picked up.

No frog calls were recorded on the first tape. Tt is thought
that a AFR would be more effective at the T. rheophilus
site on the summit of Mt. Bellenden Ker because there is
less background noise al this site.

INFECTIOUS DISEASE ON THE RISE AMONG
WILDLIFE

Crowded living conditions, moving to new places and
eating unusual foods can spread disease — among wild
animals, too. A new study warns that when it comes to
the globalization of the planet, animals face a lot of the
same hazards as people, including so-called emerging
infectious discases. "We call it pathogen pollution,” said
Peter Daszak of the University of Georgia, lead author of
a paper appearing in today's edition of the journal
Science."

A sentence | thought of interest to us was, "For example,
rescarchers have determined that a type of herpes virus
that is harmless to African elephants can be fatal to their
Agian cousins,” The rest is at

hitp:/fwww.cnn.com/2000/NATURE/ 1/20/pathogenpollution. ap/

The actual paper, "Emerging Infectious Diseases of
Wildlife— Threats to Biodiversity and Human Health
Peter Daszak, Andrew A. Cunningham, and Alex

D. Hyatt Science Jan 21 2000: 443-449. "is at:
http:/iwww.sciencemag.org/content/current/
ASalzbergherp-l@ucdavis.edu WASHINGTON (AP)

SOME FROGGY SITES

http://dencity.com/bombina/froglinks/
http://dencity. com/bombina/multiverse/
Berger L, Speare R, Kent A, Diagnosis of chytridiomycosis

in amphibians by histologic examination.

URL htp:/fwww.jon.edu au/school/phim/PHTM/frogs/histo/chhisto. htm
Amphibian Discases hitp://www.cdc. govincidod/E1Dfvol Snob/daszak. htm.
contaminants: Herptox page: http://www ceiw ca/green-lane/herptox/
hitp:/fwww. mindspring com/~davidceecee/Frogs. html

Amphibian Malformations

hiip:/fwww.npwre. usgs. gov/narcam/info/malbib. him

setting up water falls and streams for dart frogs.

http:/fwww mindspring. com/~davidceecee/Frogs, himl

Reptile Database 7907 species hitp:/fwww.embl-

the night, apparemtly able to heidelberg, de/~uetz/LivingReptiles html
cope with the necessities of
life again. 7

initial period of recording was 11th June -5th July, The

(¥



SHOULD I STOCK MY PONDS WITH
OXYGENATING PLANTS?

here is an idea around that if you put underwater

‘oxygenating' plants in your pond, like 'Elodea’ or
*Egeria’, such plants will help keep your pond water
oxygenated. Not so, according to Nick Romanowski, of
‘Dragonfly Aquatics' in Victoria, He savs people may have
made thal assumption because the plants sometimes (in
warm weather) produce bubbles of oxygen. But he says the
waler is loo warm for those bubbles to dissolve in the water;
and in cooler water, little oxygen is produced by the plants
anyway. He argues that the movement of water will
oxygenate your pond, not so called "oxygenating' plants.
Consider the following:

* "In the narrow confines of acquaria... it has been known
for many decades that waterplants don't make any difference
to the stocking capacity of an aguarium."

* "Onp the other hand, a fast-moving stream of bubbles can
increase the carrying capacity of the same aquarium by an
estimated thres times."

- But Nick explains it is not the bubbles dissolving into the
water which do the oxygenating, but the movement of the
water on the surface. And that is his main message - move
the water in your pond and you'll help to keep it acrated. He
argues that even a slight breeze in a reasonably large pond
can give a reasonable exchange of oxygen and carbon
dioxide.

* Bear in mind also that it is not just the amount of oxygen
in the water you should be concerned with - your pond might
have plenty of oxygen in it, but if therc is also too much
carbon dioxide you will still have problems, Again, the
solution is to keep the surface of the water moving. And
don't have loo many oxygenaling plants! Your planis are
little help, because although they will remove carbon dioxide
during daylight, at night they use oxygen and create CO2.,
Thus on a warm night 100 many plants could use all the
oxygen, and the non airbreathing creatures in your pond
could die. Nick recommends, for Ausiralian conditions, "not
more than around one third of the volume of a smaller or
more sheltered pond should be taken up by underwater
plants."

+ Be aware that cooler water can hold more gas (oxygen)
than warm water. Therefore, the deeper (and thus cooler) the
water is, the better.

* Bacteria also use oxygen. So if in your pond vou have a lot
of decaying material, the resultant bacteria could use up the
OXyEEn.

* Despite his scepticism about the oxygenating qualities of
underwater plants, Nick agrees that prov __- d you don't have

ou knoe - X
friends a4 :L"M-natm.zs required
|5 caming.

Frog Croos! P
mmmm 4 53

(1) "...the finely-divided planis are an important attachment
site for bacteria which break down poisonous, nitrogenous
wastes."

{2) "Plants also use some of the by-producis of animal
metabolism once they have been processed by bacteria and
ﬁ,].“.gi."

(3) They serve as security and shelier for underwater
animals.

(4) They help maintain a pond's PH balance to some degree.

Mugch of the information in this article has been presented in
past editions of FROGCALL, I'm bringing it up again to
draw attention to Nick Romanowski's point. that underwater
plants don't really oxygenate water; and that lo help keep
vour pond water fresh keep it moving. In summary. (and in
addition, from previous FROGCALL articles), to keep your
pond water fresh:

* Keep the water on the surface moving in some way.

- Try two ponds connected by a waterfall,

-A submerged pump can simply move the water around.

- A breeze might be sufficient for a reasonably sized pond (at
least 10 square meires suggests Nick. The depth isn't that
important.)

Don't stock  your
‘oxygenating' plants,

pond with teo many underwater

Don't let too much organic matter (or fish food) decay in your
pond,

Remember, deeper the better. Cooler water can hold more
OXVEED.

Keep a shallow pond out of the sun.

If you must have fish, don't overstock your pond with them,
or your pond will build up nitrogen and ammonia). Build up
your stock gradually, to allow the chemical processes to occur
which will make the water habitable.

Keep an eye on the water's PH balance.

Keep fertilisers and manures from the pond. (If you use them
with vour waterlilies ensure the holes al the base of the pot
are blocked with newspaper and place a 3cm layer of sand on
top of the soil.)

Naturally, don't put chloring in your pond.

The Sydney Waterboard puts chloramines in our tap water -
chloramines do not evaporate as does chlorine, and remain
poisonous until treated. Treat the waler with a chemical
purchased from an aquarium. Nick Romanowski states that a
large dose of chloramine will make the water toxic for
months. Nick Romanowski has written a number of books,
the most recent being Planting Wetlands and Dams'. His
book "Waler Garden Plants and Animals' will be out next
yvear. Both have sections on creating habitats to attract frogs.
With compliments Mark Avery

AUSTRALIAN GEOGRAPHIC STORES



'APPROVAL FOR FROG SITE

A development application to build o cold slorage
facility at the former sanitary depot at 119 Roherts
Road Greenacre was approved by Banksiown
Council al its last meeling.

Following last week™s concern ahout the site's aflect
on the habitat of the endangered green and gold frisgs,
further opinions were heard but in the end it wis
decided that the dc’veli:Pmcm wonld not, indeed might
possibly enhance, the Trogs chance of survival,

Residents believe that the frog's habitm will be
affected during demolition and construclion work bit
an experl who addressed the meeting said the devel-
opment would enhance the frop’s habitat - amd the
couneil voied aceordingly.

The reaidents believe that Banksown Council and
the Mational Parks and Wildlife were nol supplicd
with, or did not supply all the information abeat the

ional Parks and Wildlife Service and Coun-
cil had said the development would take place on the
same feotpring as the previous building, thus i eould
nol newly affect the frop's hobitat.
But this has since been dispuied b
There was some heated debate
cil last Tuesday before the DA was approved.
A preen and gold bell frop rescarcher said the frop
would not be affected by the developoent while a
. nearby resident and member of i
endapgered species group al the mect
. o Former B ipa
Board of NSW and pa
loeated green and gold b

residents

. the ?,cmlngir.n'l Park
woriginal sludy team 1

frogs on the site in guestic
“This site, ladies and gentleman, is a hig
national a3

il noi 1o approve this d o
ion. There are very serious (laws in it indec
hie =aid

Mr Phipps said an eight point enw ironmental
the site was nod enough and that the
comprehensive environmental stdy of

“Rankstown council has o duty of care with
1o threatened species. We're wot just talking
species” he said,

“The species itsell will go down 1
managed, Every one of these little frog
ibly important.”

M= Michelle Christie, whe has carried o
the Green and Gold Bell frogs, spoke o
on behalf of the developer Benkirk Py |

Ms Christie said she spent 20 hours on site research
ing the froms.
“There is not a massive amount of vegelation there

ditions 1% con

so twenty hours in the right kind of co

sidered adequate.” ;

The frogs were subject to day and night surveys and

tie said that the recommendations put fof-
c

Frogs

There was going (o be revegetation and there w wid
be an elevated slab for easier movements for frogs
underneath the buildings: ““The times the frogs will be
mast susceptible will be during demelition of exisling
buildings and during the building of the new baild-
ings, these frogs will not swrvive in the area withoot

et
nl?;:;ﬂ. what I"ve seen and doing the eight part test
if the habitat is created and maintained the way 1 have
verbally been told... then [ think the frogs w ill bene-
fi” .

A spokesman for Benkirk, developer of the site, Mr
Conrad Berneit said: “There will be very few trucks
running at might.”

Trucks running refrige
thest mway leom residents

1/12/1999 Bankstown/Canterbury

ators at night would park fur-
. he said.

District newspaper “Torch”

forwarded to Frogcall by Richard Newman

i and Golden Bell Frog tadpoles.

Breeding program aims
to save threatened frog

By By TONY MAGUIRE and Job
o J - siden Bel willl be
2 reared

n

.

THE Green and Golden Bell Frag
I& alive dnd hopping In

Botany and schoolchlidrén fire
daing thelr bit to keep It that way.
I the fiext forinight, 460 tadpoles
will b reléased Into ponds at Sir
Joseph Barka Park by youngsiars
fraim Botany achools, The frogs-to-
be have been bred at Taronga Zoo,
wihilch 18 bvérseelng a unfque con-
sefvatign Initiative called Frog
Focus Botany. Under the Frog
Foeus program, Batany's
cammunity will take responalbility
for preserving the habitat

of the endangered specles.

n Sir Joseph
where the amphibians

n Broche Pre-School
easing 260 tadpales
at the zoo into Sir Jo-

ali}

5

w8

ity owner-
w of this
e it being ad-

apted for other conservation
programs around Austealia,”
Ma De Britt said,

She said Botany Council
had been a vital partner in the
ng project and welcomed the
cent announcement of a
520,000 Nahural Hesitage Trust
grant to the council to im-
prove the frog's habitat.

The grant will go towards
regenerating bushland around
the frog’s habitat in Sir Joseph
Banks Park and building walk-
vays with interpretive sign-

When more funds becoms
available, the oo
create more ponds in the
ng the frogs the best pos
ble chance of continuing b
survive against the odds

The Eastern Suburbs Messenger 25/ 11/99
forwarded on to Frogeall by Liz Maher




o tha falded fonthills of Perth,
bobh felt strangely eladed — L was our

| frop and it was living ab our plage,
aur infarmant Lold us, heeanse our moist
and muiched garden was “frog friemndly”.
Clever us. elever it
The man who sent the letier had won a
young canvert to Lhe cause of Progwatch,
& remarkahle success story from West-
ern Australin, It is the bralnekild of Dr
Ken Aplin, who began his professional
life as n mammal paleontologist, “but ke
frogs. I'm adaptable”, Sinee arriving in
Perth in 1989 &0 take Lhe job of curainr of
reptiles and frogs at the Weslern Ausl
ralian  Muscum, Aplins work  has
invoelved long fekd Leips and he wondered
il & community based frog monitoring
nelwark could help him keep irack of
frogs.

In mid-1805, Alesa World Alumina
Australia eame up with some maney and
Frogwaich was launched, Boath parties
nasumed the response would come TFom a
small, probably eceenirie group of frog
enthusinsts: “Aleos thoughl about 80
people might sign up, [ thought abouot
double Lhat,” says Apiln. Tn Lhe [irsl
week, 600 requests to join poured in. “And
despite my perlodic efforls bo keep quiel
about It I's grown ever sinee”

Last week, Frogwatch notched up s
3235k member: each  participant
receives a Frogwaloeh kil — regilar news
letker, audio tape of frog calls and ldenti-
ficatlon sheets. Until some dediealed
helpers loak over, it was Aplin wha
bundied up hundreds of kits and sent
them off to anfone who Asked

Anlin only hall-Jokingly refers to the
eollateral damage Lo his family 1ife that
Frogwalsh has inflcted, and [rog faligue 2
hits him now and then. “The most

tracking their lives

ic army

d science, Western

itis goo

t as good for the growing publ

pace-setting Frogwatch is proving to be good for threatened frogs. And,
 itis jus

Victoria Laurie

Though some scientists are not sure whether

gtressiul thing IS that I've run Frogwalch
in addition to my job al the moseum,
although things turned round when hall
A dazen people came Lo me and asked Lo
help.” But he still spends two or three
weekends a month running workshops
and glving talks, “1t has required & great
personal effort from me. I doesn’L help
lmel gei grants or publish [sclentific]
papers. You do IL because you feel you
nhave to. 8o 1 just went ahead,”
Vivienne Alania and her partner John
Cralt are at the moderately ecventric end
of the Frogwalcher spectrom, having
panverled thelr entire neighbourhood Lo
the canse of “fFog-a-culbure™. as Aplin
calls L. It all began with "a swimming
pool that wenb feral every winter”

the Endie
tion,

v

ine. 5o she

ing season,

seasonal ol

‘It began with a pool that went
feral. We'd have 3000 to 4000
tadpoles to party with fiiends’

Mealtime: the green free frog is not averse o eating its own

THE WEEKEND AUSTRALIAN, MOVEMBER 2728, 19080

explains Alanta
tadpioles to part

she couldn't be
polsoning the tiny pool §
bailed Lher
o to & friend, and vowed Lo Bulld 5
pand or Ltwa in her folure home, *
now gok 16 frog ponids in onr streel
When you live betwesn Lwo busy re
woui don’l hear Bhe frogs over bhe Lraf
although they anly sroak during breed
The goken hell fr
calling on the firal full moon afler Lhe
spring  equinox
K.
Alanta Is now
trog species’ endearing habits

A l‘l‘l have 3000 to 4000
T When
i EpEC

Tred 1

oul, p

g5 start

We've god an inbuilt
with all her
and the
not-so-cute cannibalism
ol loeal green Lree [rogs

familiar

(“wa're & bit worried
aboul that™). She and
roft have  stopped

uzlng pestickdes in Leir
garden, and they talked
the local council out af
spraying in their sircet,
“Frogs don’'L have an
immune system, &0
theyre especially sus
ceptible to things like
that, Bul, In reburn,
we've got ne slugs or
snalls and we had guile
a plague before the
frogs. Progwaich works
becanse people  are
aware ol the environ-
mental orisis and they
want tn dn something
about It Peaple are
being badly let down by
thelr government. And

10

How Australians are
improving their lives
by helping to save a
threatened am

ve sald (ts the

m's ever done.” And
Ehree mo he gob mus per
mission to hire & laboralory a

tehi  membership took anoiher
rid spiral, the result of dire paws from
the frog Kingdom, A myslerious parasitie
fungus had hegun aitacking frogs nation
wide. latlerly in Wesiern Australia,
Although research 15 yel incomplete,
. suspect the fungus originaied
L perhaps in Souih Amerien,
where frogs have died in catastrophic
r.u"ﬁht d from a chylrid fungus genetl-

Anztralia
nerded to know how widespread Lhe infec
tion was in the state's Trop populations. Sn
Inst September Aplin posted an F-file (frog
fungus facts) alert to his Frogwatch army,
asking them Lo help by detivering him dead
and dying frogs. Again they rallied sround,
providing T apecimens in the firzl month,
More Lthan 2000 froge have now heen
exnmingd, hall from Lhe museam's exist-
ing colleckion, Aplin onee thought the
fungus arrived in the west in only the past
year or Lwo, but teats now suggest it has
boen there sinee Lhe labe 19008,

"It made sense becanse penple have told
me frog populations made sudden declines
belore this, when huge populations wers
swarming on the reads north of Perth.” If
penple were observing changes 10 ¥ears
ngn, why didn't they say so Lhen? *Because
Ehere was no environment in which Lo say
those things,” he eounlers,

Frogwatch has proved bo be Lhe perfect
eandull Lo the public. That's why Aplin,
who admits he once tolerated pubile
Input inte seleines Uirough gritted Leeth,




*s work has takan a giant
i wlche

Hen
* haap fhanks fo his liglon of voluntesr
Pichis Ay Tyreil

has heeome a tolal convert bo communiby
participation. “If  Frogwatch hado's
already been golng. we wouldn't have
made any progress ak all on the fungus.”
He's now aiming for o network of 15,00
Frogwatch members, " We ean't use pro-
fesslonal resources to menller (frog
populations) and the required scale of
rohabilitation of rog habitata e so big.
Mucl of the frog habltat Is on private
property, and without ecommunity sup-
port it's imposzible.”

The Frogwatch phenomenan is about
io enter & new phase In the west, to
further spread the message about “goi-
ling frogs back Inbe our everyday lves
and keeping them there”. Commereial
nurserles, the Irrigation industry and
river eatchment groups have all signed
up to help promote frog-friendly habliats
across the suburbs. "Frogs are very
adaptable. and theyll use any artifleial
environment,” says Aplin,

Sandy Pate, spokesman fo e Mursery
Industry Asso of Weskern Aunsl
ralia, sayas Aplin's tlming wasz “lmpee
cable" when e them for
help. Commerclal fitrgeries were lnoking
for new ways lo attract people ta buy
plants, and erecting frog-friendly garden
displays litked well with the industry's
cherished “clean and green” image.

While Perih's pet shiops sell tadpoles for

™
amount of g:mll-n ponds In Perth will i

help those %, such as the white
bielled frog, u.llln.l'l tiwes In isolated habi
tals esrmarked for de L In the

e sunset frog, accidentally discovered
1 Westemn Australia five vears ago, is
ight purple, blue and orange. “How in

elog

llsh [ood, Pale says garden nursery own
ers are Invesligating ways to stock 2
able tadpoles far breeding in home pr
Frogwalch iz o worthy thing to do, and i
there’s a dollar in il thal’s perfect,

Mok everyone i3 convinced by Lthe [eal-
good frenzy of Frogwatch, If Aplin
helieves even tiny backyard ponds ean
help to signilicantly bolster frog num
bers, Dr Dale Roberks isn't 8o sure, The
sentor 2aology lecturer at the University
of Western Australia, Roberts agrees (the
program has tapped into the public's
enlthusiasm for frogs; it was Roberts who
provided Lhe audio tape of frog calls that
accompanies the Frogwatch kit. But he
warns that strong public awareness does
not gmount to sound sclence.

“Getting the public to send in pages of
observations I8 one thing, but lending
them eredibility is another.” And he's not
convineed (hat Frogwatech's alarmist
message about the danger of fungal
Infection Is valid. Dead and dylng frogs
are not new, “and have we rigorously
assessed what the canse is or whelher iL
was a problem belore?’ In Wesktern
Australla, for example, there was & long
summer and very late drenching raing
thiz year, following Lwo equally dry years,
"Bo there are olher Lhings that might
precipitate deaths"

“Anid whal eould you do about it
anyway? If It's airendy widespread, per-
haps it's nol worlth Lhe cost and effort of
dolng anything aboul it. Even If it's
gausing high death males. T can sU fined
every Trog specles fTound over Lhe past 10
years In Lhe south-west.”

Waostern Australin (5 different, says
Roberts, Unlike mast other slales, new
frog spocies are still being discovered
here, Like the sunset frog, aecidentally
discavered only five years ago. (*IL's bright
purple, Blue and arange, Y. “How (1
ihe BiEll did we miss thatl one?™

Roberts says the nlmost overnight dis

appenrances of frog Lypes In Queensinnd
and HEW (nuch as the green and gold bell
Ifog, now hanging on ot the Homebush
Olympls slley are not oeeurring In Wast-
ern Auvatralls, although thres south-west
Epecies are on Lhe endangered Hst, And no

Margaret River aren.
Aplin's
[rag-Trlemndly
the very ren
n frog
y restrictod looadi
ghter and I Ic

sponse 15 that

habitats i= im

rn.l:n

on't know enotigh

about it ... ¥ diseases sorl them
selves oul naturally and same frog faunn
will co-evolve [with the Tungusl. Glven
Lime, sone balanse may be restored, bul
in the shorter Lterm, we're secing nega
Hve impacts and Lhe risk 15 with isolated,
fragmented populations,

walehers know no slate boundaries,

In Victeria. for example, a Frog
walcl program began In 1991 but folded
three years lpter when government
fithds dried up. It was & mixed success
says biologist Gerry Marantelll. who
runs A private Amphibisn Research Cen
tre tin Melbourne, Improbable amateur
sightings of frogs saw sclentists excltedly
herding off on wild goose (or frog)
chiages: “Th publle Is very go at
finding rmogs, Lhey're just not very good
at tdentifylng whal they nre”

These days, a 4M-alfong Viclorian
Frog Group carrles oubk more specific
Lasks, like relrieving some of the aston-
ishing 8OO0 Lo 10,000 Lropical [rogs a year
fln metropolitan Meibourne alonc that
hitzh & ride =oulh on banana bunches,

Raostered frog Fescuers drive consider-
able distances Lo rebrieve Lhe [rogs,
acclimatise them and give them for
adoption (0 & good home in & sehool or
=00, Marantelll explalns why the stow-

L IKE the [rops themselves, [lrog

hell did we miss that one?

an't be sent back home: “By the
r yoil fimd one hopping across the
Moor of Bafeway, you ean't ask it whether
it eame out of the bananas from Colls
Harbour or the mangoes from Broome,”
There's r serious  ecological motive
behind this froggy welfare; the hapless
hitzhhikers eonld be earrying Lhe chytrid
fungus around the nation. Maranbelli
wholeheartedly supports Frogwatch's call
Lo armz over the diseage: "For now, we
shouid act as il it's a5 bad as it coold
possibly be. 1§ we don't, there'll be a lot
re spectes derd, We should azaume the
rat. and hope we're wrong."
The natlonwide spread of the ehytrid
fungus s being mapped hy Dr Rick
Speare, a specinlisl in amphibian disease
at Townsville-based James Cook Univer-
slty's school of publie health, Speare also
L2 the aceuracy of Aplina Tungus diag-
5 and says Frogwateh is "an amazing
d under-acknowledged sentinel system
. the hest lay program in Australin for
harnesaing public interest in frog biology
HKen has lobs of eves out thers looking
Inr dead or slck frogs, beyond the power of
any hlolngist to colleet” And Speare i3
eonvinged Frogwateh members can play

an important role in “optimizing Lhe
environment and conditions for frogs".
e aays & conlerence will be held In Cairns
next year bo debate management of the
frog fungus threal; meanwhile, the Warld
Wildlile Fund i5 considering plans for
Frogwatch-type moniloring  program
around Austridia.

“Mever underestimate Lhe imporiance
of having a oommunity base, espeoinlly
when governmenls  want  €o  cul
|resenrchi] Tunds; people can protest in
ways Lhal & handlful of scientisls hiding

in & laboralory ean't do. For Jusk about
every environmental problem in Aust-
ralia, community Involvement is fundn
mental,” Aplin says. “Frogwaleh ia a
sacinl pheénomennn a8 mueh as anybhing
elge, Wesimply didn't realise the number




Neighbourhood watch; *We"y W {rog pond: freel." says Vivienne

urtney

We simply didn’t

“realise the number of

N

people who want to
get some part of the

natural environment §
back into their live

CONTACTS

FROGWATCH HELPLINE 0419 249 728

Arthur White President (02) 95991161 (h)
Vacant Chairperson

Anne Peaston Secretary (02) 9660 4393 (h)
Karen White Treasurer (02) 9599 1161 (h)
Anthony Nicholson ~ Membership Officer (02) 9660 4393 (h)

PHONE

ple who want Lo g
naliural er
live: And the frogs LE
be credited, he add,

virsniment back inko Lheirs

rdinary jes

meler of Lhe ens T eallh
Vivienne Alania says frog

glwen her nelghbours an excuse Lo Lalk @

her. And having “a primordial
oup” In her [Fog pond at spawning Lime
Her partner John Cro
chalogical pull of frogs lie

ence of

each o

suring

ies, an Innoe

s symballe of tran

fax 9599 1161 (h)

fax 95991161 (h)
9361 TI81 (w)
for fax phone home number first

Lothar Voigt Publicity / Exhib Officer  {02) 9371 912%(h)
Elisabeth Pidd Publicity / Exhib Officer (02) 9181 3073 (h)
Ken Griffiths Field Trip Co-ordinator  (02) 9520 9961 (h)

Steve Weir

Monica Wangmann
Carl Spears

Vacant

Field trip Co-Ordinator
Editorial Panel
Editorial Panel
Editorial Panel

between 7pm and $pm

(02) 9792 7675 (h) prefer to be contacted on 9710 6866 (w)
(02) 9797 6543 (h) wangmann@ tig com au

(02) 4341 5663 (h)

Thank You to all those who contributed to this newsletter
We hold six informative. mformal, topical and practical meetings each vear at the Australian Museum, Svdney (William Strect entrance)

Mectings arc held on the first Friday of every gven month
NO MEETINGS ARE HELD ON GOOD FRIDAY so check newsletter for alternate dates.  Visitors are welcome

(February, Apnl, June, August, October and December) at 7 pm for 2 7-30pm start

We are actively

mvolved in monitonng frog populations and in other frog studies, and we produce the newsletier FROGCALL and FROGFACTS mformation

sheets

All expressions of opinion and information are published on the basis that they are not 1o be regarded as an official opinion of the Frog

and Tadpole Study Group Committee wnless C":F‘ﬂl“t‘ s0 slated
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