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striped Possums:

the bold and the beautiful

Striped Possums are probably the most
striking animals of our northern
minforests, yet they are notoriously
difficult to study. Perseverance, however,
has paid off, and we now have a good
picture of these extraordiary creatures.

BY KATH HANDASYDE
26

Cane Toads vs native frogs

As Cane Toads march towards Kakadu,
what effect will they have on our native
trogs?

BY GORDON GRIGG

32

Snake penises

As far as snakes are concerned,

two heads are definitely better than one.
BY SCOTT KEOGH

42

Molluscan medicines

A cure for cancer 1s found 1n the slime

of a sea hare and cone shells may provide

a treatment for schizophrenia. A trip to
the seaside will never be the same again.
BY KIRSTEN BENKENDORFF

30

One lone tree stands surrounded by a
Vast expanse of crops—is it simply an
isolated reminder of what once grew
there, or a valuable refuge for our
native fauna?

BY JONATHAN MAJER
?’nHARI{Y RECHER

Pumice puzzies
When pumice washes up on our shores,

Uprovides us with an mtriguing puzzle
to solve,

:l\i( LIN SUTHERLAND

NATURE AUSTRALIA WINTER 2000

REGULAR FERTURES

THE BACKYARD NATURALIST

KFC witha kick

In their own domaimn, Emus are
nothing short of spectacular.
BY STEVE VAN DYCK
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RARE & ENDANGERED

Shy Albatross

Stunning, remarkable, breathtaking—
these are all words that easily describe
our Shy Albatross.

BY CHRIS BOLAND
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WILD THINGS

Flutter by, butterfly

Attracting butterflies to our gardens 1s a
worthy pastime, but it’s important to
know the right way to go about it.

BY TIM LOW
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Frosthite

[mages from Antarctica.

BY TONY KARACSONYI
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Pests, plagues & people

A deadly cahcivirus was released
to control Rabbits in Austraha.
How sure can we be that it won't
infect humans as well?
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Reducing household greenhouse gas emissions is one of the
greatest challenges ahead of us. Thankfully there’s a clean,
green energy alternative called Green Power.

The NSW Government’s Sustainable Energy Development
Authority accredits and monitors Green Power products.

Electricity companies with accredited Green Power products
now provide energy derived from clean, renewable sources
such as the sun, wind, mini-hydro and biomass.

If your household signs up to 100% Green Power it is equiva-
lent to taking two cars off the road every year.

So while Green Power may cost your household a little extra,

N U

1

you can feel comfortable in the knowledge that your contri.
butions are driving investment in renewable energy projects .
and slowing the warming of our globe. f

Already over 30,000 homes have joined Green Power pro-
grams and more than $130 million has been spent or com-
mitted to construct new sources of renewable energy.

Choose Green Power. Telephone your electricity retailer
on 136 206 to sign on today.

©sepa

~ Sustainable Energy Development Anthority
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The Shy Albatross
(‘Thalassarche cauta) is
the only albatross to
breed entirely within
Australia,

I’hoto by Graham
Robertson/Auscape.
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¢ mvited them in byt now we want them
are concerned, Cane Toads are the

Kill our pets, poison our children,

to go. As far as most people
guests trom hell. They are offensive to look at,
i ‘ and are reputed to have an adverse effect on
many of our nytjve animals. To top 1t all off, they h

the beetles they were brought out for! But the re;

R al problem is, these guests have
decided to sty And who could blame them? The weather’s great, there’s food

galore and, best of all, Tots of prime habitat to occupy. And the habitat they want
nextis Kakadu. So how do we get rid of these toady pests? It se

aven't even helped us control

o ‘ ems that in order
to get funding for an eradication program, scientists must first prove that these
toads do actually harm our native wildlife. By cavesdropping on the local frog
populations as the toads march their way across the Northern Territory, Gordon
Grigg hopes to provide an insight into the mpact Cane Toads will have on our
World Heritage Area.

Ifkissing a frog is thought to bring forth a handsome prince, what do you think
sucking a sea slug could do? Believe it or not, this may be the next way to relax an
overactive nervous system. But before we get too excited, a careful study of their
ccology 1s needed to help manage this valuable resource. For a glimpse into other
potential pharmaceuticals from the sea, turn to page 50

In the tropical rainforests of
northern — Queensland  lives

Australia’s  smartest and  most

elusive  marsupial—the ~ Striped
Possum. Despite being hard to
find and even harder to catch,
Kath

fascinated with these beautiful

Handasyde became
animals and set out to learn what
she could about their biology
Read  “Striped
Bold and the

and  ecology.
Possums:  the
Beautiful” and see why Kath is E—
so enraptured. A Northern Dwarf Tree Frag (Litoria bicolor).
Is one better than none? This
was the question Jonathan Majer L e s |
and Harry Recher wondered when considering the ccoll(?gu;ll yenefits f) 1 i :, :
tree in an otherwise totally cleared field. Although it's common pmcnf‘e‘lm
farmers to leave one tree in a field to give shade for stock..docs tt.hat “-L,(l,;lts(;
provide habitat for native wildlife? The tgnn compared the t‘u‘n.ms‘ 1-01.1-1i11:(:‘ C
trees with those growing in difterent aitu;ltlo'ns, and FI]L‘ results were sluﬁns IL, " &
In the last issue we brought you the tactical mating game of buttertlies. In this

N ° s d (0] Jkt‘..
¢ ‘ JI, SL\UJ] WOrlc S S
SSLIC cot I €O ’]I 1 VL.\UL,’.“(.S th( l'lz“lt‘, l”(l O'tﬁn lnll( - f ‘l l'
S ( f &

CIJPKI\, \Vhl(l .

11se ]ni ¢y ¢ l( l II < < & (y x}]. aAages.
l»(l S A1 I]()W h y volved such ng array o ]))(‘n'{]yt\‘
ICNISES 1 an ammazin f

important butte
And last, but certainly

Australia magazine.

3

Ovther authors purstie pumice across thc. I’ncivﬁc.“, .gct Sli}’ht:l‘)./.\\/ltll‘ I?;]lu f)ll)s,lzlilg
afe the recently released Rabbit calicivirus really . We also see o

e Ly food trees are and why the Shy Albatross 1s under threat agam.

o Ootmt lL:;lSt‘ we hope you enjoy reading the new look Nanure

—]JENNIFER SAUNDERS

GORDON GRIGG

articular nterest 1 1ses of
And just any snakes, for Scott takes a particular interest in the pemises
nd not just any snakes, | e ueTpent
J includes our most deadly reptiles. Scott asks why snakes have two
1 S s



Spidery Herhs

Having recently photographed
four species of carnivorous
native herbs in the Popran and
Brisbane =~ Waters  National
Parks (NSW), 1 found Brian
Chudleigh’s  Letter  (Nature
Aust. Winter 1999), on the
rapidity of closure of the
Venus Fly Trap, interesting.
The waps used by our own
native bladderworts (Ulricular-
ia) act very quickly. These
plants grow in scepage arcas.
The traps attached to their
roots consist of small hollows
with an entrance closed by a
trapdoor, activated by a trigger
of hairs or glands. The hollow

1s under negative pressure $o

that the door opens very
quickly when triggered, suck-
g the triggering insect in
with a rush of water. The door
then closes and the msect s
One

species 1 the Sydney District

digested. common
1 Fairies Aprons (UL dichot-
oma).

I also tound sundews (Dros-
era) interesting. The Pale Sun-
dew (D. peltata) and the Tall
Sundew (D.
similar and common in

auriculata) are
the
Sydney  District. The traps
used by these sundews are
very different from those used
by the bladderworts. Append-
ages on the ends of their stalks
act as both insect traps and

The ap-
pendages have fine hairs that

digestive  cavities.
£

produce sticky droplets. These
droplets glisten i the sunhight
to attract insects. Once the
insect 1s trapped in the sticky
fluid, the hairs close over the
msect, pressing it into the cen-
tral digestive cavity. The plant
then secretes a fluid contain-
ing an enzyme, which con-
verts the protein in the insect
mto a soluble form that is
absorbed by the plant.

It is interesting to compare
the actions of these herbs with
those of spiders. Some spiders
teed on the same insects as the
sundews.

Spiders also trap

insects by using a sticky fluid

Spiders and carni
carnivorous herbs such as the Tall Sundew have more in common than we think.

4
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on their webg,

N The Sticky
droplets on the '

. webs of o,
weaving spiders and the sticky
globules of ¢he bolas gpida}
s‘ccm to consist of 4 ﬂuiﬂ v::
like that used by the sundey,
to form their sticky droplets |:
appears that both the Spia;31'§
and the sundews yse prote;
olytic enzymes o digest the
protemn in their insect prey,

—TED Hinp
AvOCA BEACH, NSW

Native Wildlife ofi

the Menu

I have been a regular sub-
scriber to Nature Australia and,
until the Spring 1999 edition,

A WINTER



[ have been delighted to read
However, |

your magazine.
B -beligve you published
Steve Van | )yck’s article

~Greys Hot in the Long-jump
Sreaks™. which seems abso-
Jutely out of place in a maga-
zine that normally inspires a
Jove of nature and intorms the
readers on the amazing biodi-
versity  of Australian  native
flora and fauna. [ am deeply
offended that Van Dyck per-
petuates the myth that killing
and eating kangaroos will part-
ly solve Australia’s habitat-
destruction problem. His arti-
cle is nothing but a promo-
tional story ftor the Australian
kangaroo industry. Kangaroos
are part of the Australian land-
scape, they are closely con-
nected with their environment
and do not breed out of con-
ol ifleft on their own device.
They belong to this land and
should be treated with respect
and dignity. Austrahia’s land-
degradation  problems are
caused by poor agricultural
management policies, 120 mil-
lion Sheep and 60 nullion
Cattle, land-clearing and so
on, and anyone with any com-
mon sense would know that
kangaroos dont play an
mmportant role in the destruc-
ton of Australia’s landscape
and that they do not need to
be killed. Harvesting kanga-
roos, just like the harvesting of
any species of animal on this
planet, never is ecologically
sustainable. The species har-
vested is always a victim of suf-
fering and abuse, and becomes
endangered if not extinct
thanks to human greed. Van
]))’Ck seems to have chosen to
ignore the cruel way kanga-
1008 are being harvested by the
kangaroo industry.  Those
methods are just as horrific as
the ones referred to in his arti-
cdeat the time of European
?ﬁtt]ement, if not more horrif-
16 considering our society’s
Supposed understanding  of
animal rights issucs.

' have cancelled my sub-

Scry ;
"pton and urge you to

reconstder the direction your
magazine is  taking.  Nature
Australia should not promote
the harvesting of any wildlite
and  should definitely not
encourage  Australians to  cat
their native wildlite.

MEILBOURNE, VIC.

The appearance of both your Let-
ter and my offending paragraphs in
the  same  publication  should
inspire you to renew your recently
cancelled  subscription.  Opinion
diversity in the public forum is as
mucl a national treasure as biolog-
ical diversity.

Becanse they are  different-
things-to-different-people, — our

Sauna will always be much more

than just the objects of admiration
and respect that you (and I) wonld
like them to be. And as long as
most of us live in the city and are
not truly hungry, there are always
going to be differing opinions as to
what to do with onr fauna. When
we disagree, we vote. The Goss
(Labour) Government in Queens-
land essentially lost  office over
what it failed to do for Koalas.
But you can't ultimately conserve

Sauna just by celebrating i1, Those

who are acquainted with the range
of  public better
equipped to contribute meaningful-

opinion are

ly to debate prior to the vote.

Like you, I find the processes of
animal abuse, exploitation and
cruelty repugnant. But 1 also find
the natural processes of life and
death just as unsettling. There is
no “clephants’ burial ground”. In
the wild, most young animals,
along with most of the old and dis-
placed, either get torn apart by
predators or cventually dieof
stress-related disease or injury. If
the issue of your protest isn't vege-
tarianism, and if animals are dealt
with humanely, how does a cow
differ from a chicken  from —an
carthworm from a kangaroo?

Bur | don’t share your concern
that the comments of a few indi-
viduals are sending Nature Aus-
tralia careering off on the slippery
path of cconomic animal mliom.ﬂ-
ism.  Your rclim]uixlu’d subscrip-
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tion is my regret, bur Nature
Austraha would  find a more
offended audience if it closed its
doors to the breadth of sensible
opinion that reflects our varying
attitudes to wildlife.

—STEVE VAN DvCK
QUEENSLAND MUSEUM

Both my partner and [ are
keen laypersons interested in
wildlife and turn to publica-
tions such as Nanure Austialia to
enhance our knowledge. We
look forward to each issue and

the new wealth of

pho-
mformation and

understanding that your maga-

tographs,

zine brings to us each quarter,
[ was distressed to read, how-
ever, the article by Steve Van
Dyck (Spring 1999), in which
he promotes the eating of kan-
garoos. | was always under the
impression  that your maga-
Zine'’s purpose was to expose
the general pubhc to the won-
der and beauty of biodiversity,
to develop an appreciation
through understanding and,
through that understanding, to
realise active conservation of as
many of the remaining species
as we can. Van Dyck’s article
seems disturbingly out of place
in this framework. The cava-
lier style i which the piece is
written, not to mention the
very nature of it, has caused
me to reconsider the values of
your publication and for me to
question whether [ can con-
tinue to support it.

Michael Archer is a well-
known advocate of the ideas
reiterated by Van Dyck and 1t
has left me feeling as though
the magazine is now running
‘advertorials’ (campaigns dres-
sed up to look like legitimate
scientific study, designed  to
sway the reader in favour of
whatever the author is push-
ing, when in tact they are
thinly disguised propagandist
pulp).

[ cant tell you how sorry 1
am to see such inclusions m
Nature  Australia. Our macro-
pods, like nearly all of our

St

LIVES
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The Arizona Coral Snake—a match for Australian bandy-bandies?

marsupials, are under extreme
pressure. The last thing they
need is to have publications
like Nature Australia (which 1
mistakenly believed to have
ideals higher than the hip
pocket) providing feeble justi-
fication to the continuing
practice of wildlife exploita-
tion/extermination. Qur wild-
life needs a voice to speak in its
The
squabbling

defence. queue  of

exploiters over
ways to make a killing is quite
loud enough! I hope Nature
Austalia has the decency to
run a counterargument to this
view.

—CRAIG BARRASS

MULGRAVE, VIC.

Purring Cheetahs

lam writing in response to the
Letter in the Spring 1999 issue
on whether or not big cats can
purr. In June 1994 my wife
and I were visiting a residential
park at Okijima in Namibia.
Living there and mixing freely
with the guests were two adult
Cheetahs, 2 Warthog and a
baboon called Elvis. 1 have a
video of my wife patting the
male Cheetah called Caesar.
He 15 distinetly heard purring

and mewing. Elvis the baboon
sat on a chair at the breakfast
table with us and ate his Corn
Flakes and milk with a spoon.

—H. NEVILLE GREENBERG
BAaLMAIN, NSW

Bandy-Bandies and Coral
Snakes
I greatly enjoy reading Nature
Australie—originally a  gift
subscription from some mates
in South Australia—but the
Spring 1999 issue was excep-
tional! Good on ya, mates!
Sarah
(“Banded was

mcredible, as her description

Smith’s article

Burrowers™)

of the bandy-bandies almost
exactly describes our Arizona
Coral Snake (Micruroides euryx-
anthus)! Well .. . except for
colouration (see photo). This
individual was about the diam-
eter of my little finger (about
13 millimetres) and 50 cen-
timetres  in Wich
showing  bandy-
bandies only eat blind snakes
(Typhlopidae), 1 wondered if
the Coral Snake’s diet was sim-
tlarly narrow. After a phone
chat with the Reptile Depart-
ment of the Arizona-Sonora

length.
research

_——

Desert Museum, [ was told
they eat mainly small snakes,
namely (Slender) Blind Snakes
(Leptotyphlopidae) and
Ground Snakes (Sonora semian-
milata) and perhaps others. In
captivity, the Museum’s Coral
Snake is also fed Black-headed
Snakes (genus Tantilla) and
baby gopher snakes (Pirophis
spp.). It also accepts thawed
frozen snakes.

And how about the other
articles? “Thorny Devils and
Horned Toads”, “Fire, Seeds
& Parrots” and “A First for
Norfolk™ are all appreciated.
Wow! What a great issue! |
shouldn’t forget the great por-
trait of the longicorn beetle in
Nature Strips. You can even
see the fourth tarsal segment

tucked in

between the two

lobes of the third. It was a

truly awesome issue. Many,
many thanks.

—AL GUHL

TUCSON, ArIzoNA, USA

Riversleigh Insects

I would like to correct an error
- my article  (Nature  Aust.
Spring 1999) regarding the
discoverer of the first fossil
msects  from Riversleigh. It

NATURE AUSTRALIA WINTER

was a sharp-eyed 13i]] Broy
(then a technician ip s Unn
versity of New South Wale;
who  first picked out thegé
treasures among che bits i
the

sorting tray.

— : Steph
Williams, incorre

. ctly crediteq
with the first discovcry, made
many later  discoveries o
equally - interesting inverge.
brates—and the discoveries
continue.

—MICHAEL ARCHER
AUSTRALIAN MUSEUM

Sleeny Lizard

Shambling up the garden
trail,

Contented is the Stumpy
Tail.

Finding sunlight in her
track,

She stops to warm her

shingled back.

The spring night air begins
to chill,

She ambles once more
down the hill

To the refuge of her sleepy
hollow,

Resting, for the trek

tOMOIrrow.

—PAUL SCHAFER
STRATHALBYN, SA

Easter Bilby for All
Robert G.1B3. Morrison’s chim
(Nature Ausr. Summer
1999-2000) that the Founda-
tion for IRabbit-Free Austrilia
is a national conservation
organisation would be more
convincing if he did not also
claim a restrictive ownership
of the Easter Bilby. If the
Easter Rabbit 15 ever tO be
replaced in Australia by.tht’
Easter Bilby, ownership of the
latter must be extended ©
each and every Australian.

A narrow restriction of it ‘f’
the trademark of one orgn
sation will raise money for
¢ will also
) by the
at

that organisation bu
prevent its adoption
community as a whole. Wh
a pity similar narrow CO""[
mercial interests Were no

m[}l’



e

.

;ound when the Easter Rab-
q
pit became common property!

—EIEANOR STODART
CUrTIN, ACT

gaster Bilby's Mine!

Tilhe Foundation for Rabbit-
Free Australia (R FA) may
control the trademark .E,;Ne]‘
Bilby. but 1t did not originate
the concept. Robert (.13.
Morrison (RFA). in Nature
Qust. (Summer 1999-2000)
states that T only created the
concept n 1997 (in my book
Billy the Aussie Easter Bilby).
Morrison Is correct m saymg
that the book was not regis-
tered  with  the  National
Library until 1997, but he fails
to x‘mt'c that 1 first wrote the
story in Adelaide in 1979 and

have been telling it ever simce

R,

parents, and teachers. | used to
promote RFA’s work, by giv-
mg the organisation a ‘dona.
tion’ (not ‘royalty®, as Morri-
son said, which is very differ-
ent) from each of the copies
sold, but I no longer do this. |
support the  survival of the
Bilby through the Queensland
Parks and  Wildlife Service.
Morrison also says R FA sup-
ports and promotes my book,
but why, when 1 state quite
clearly on the front cover that

I tirst created the concept of

“Aussie the Easter Bilby”
Adclaide in 19792

mn

—ROSE-MARIE DUSTING
MACKAY, QLD

Potoroo Rediscovery
I was led to believe that the
Broad-faced Potoroo (Potororis

cess. Could you please in your
next issue  set the
straight, yea or nay?

record

—PETER WilLLIAMS
BRANXTON, NSW

[twas not the Broad-faced Potoroo
that was rediscovered in Western
Australia in 1994, bur Cilbert’s
Potoroo. ‘Ihe Broad-faced Potoroo
is considered extinet, as the last-
living specimen was  taken [from
the wild in 1875, In December
1994, Elizabeth Sinclair of the
University of Western Australia
trapped two wnusual animals ar
Tivo Peoples Bay Nature Reserve,
east of Albany on the south coast
of Western  Australia  (Aust.
Mammal. 19: 69-72; 1995).
These turned out to be the first

from the cast,

live specimens of Gilbert’s Potoroo
(Potorous gilbertii) captured for
more than a century. Gilbert’s
Potoroo had  been synonymised
with  the common  Long-
nosed  Potoroo (. tridactylus)

inore
and so the two
trapped animals were  originally
assigned to this species. However,
recent genetic and molecular work
by Sinclair and Mike Westerman
from La Trobe University (J.
Mamm. Evol. 4(3): 147-161;
1997) has shown that they are a
distinet species—P. gilbertii. A
captive-breeding program has since
been initiated by the Department
of Conservation and Land Van-
agenient..
—NORAH COOPER
WESTERN AUSTRALIAN
MUSEUM

to schools in South Australia, — platyops) had been rediscovered

1994,

back issues of Nature Australia

ictoria censlh i have scoured m
Victoria and Queensland. 1 in I y

have support from all around

Australia. from  the Prime  for some confirmation of this

Minister to TV stars, children’s — happy event, alas with no suc-

Nature Australia requests letters be limited to 250 words and typed if possible.
Please supply a davtime telephone number and type or print your name and
address clearly on the letter. The hest letter in this issue will receive a copy of
Visions & nathways for the 21st century by Robert Theobatd. The winner this issue
is Ted Hind.

s_ _ OC2000
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Australia is the premier forum for bird = Ezhlbmon
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COMPILED BY GEORGINA HICKEY

RICHARD FULLAGAR,
KARINA HOLDEN,

KAREN MCGHEE,

STEPHEN RICHARDS,
LORELLE SCHLUTER,
RACHEL SULLIVAN AND
ABBIE THOMAS ARE
REGULAR CONTRIBUTORS
TO NATURE STRIPS.

The white bacteri ow m
erium i i
growing on this fungus~iarming Acromyrmex ant protects the all-i

Fungus-farming
Pharmacists

ttine ants, like the tropical

leat=cutters, are renowned
as Nature’s ‘horticulturalists’.
In a mutually dependent rela-
tionship, these ants maintain
gardens of fungus that they
cultivate and harvest as their
primary tood source. New re-
search shows they are surpris-
ingly sophisticated “pharma-
cists’ as well, having exploited
antibiotics tor over 50 million
years.

A team of scientists led by
Cameron Currie  (University
of Toronto) revealed a crucial
third organmism 1 this highly
evolved symbiotic relationship
while mvestigating a powdery
grey crust that forms on the
hard outer cuticle of the ants.
Referred to as a “waxy bloom’,

the substance was formerly
thought to be secreted by the
cuticle. Instead, the coating
turned out to be a bacterium
in  the

genus Sl‘!'(‘})[()}”)’((’.‘.

Many species of  Streptomyces
produce metabolic by-prod-
ucts that kill specific fungi or
bacteria. In fact, most antibi-
otics used by humans come
from this group of micro-
organisims.

Currie and his team investi-
gated 22 different species of
attine ants, all of which were
found to carry this same bac-
tertum. They showed in lab-
oratory experiments that the
antibiotic by-products specifi-
cally suppressed the growth of
a virulent

parasitic  fungus

(Escovopsis)  which, if left
unchecked, destroys the ants’

gardens. Field studies revealed

.
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that  you
young  queens leaving

C()]()HICS to start New ope

. S car-
ried the b

acterium with them
(@s well as some of the fungy]
garden stock). :
Human use of antibiotics
over just five decades has Jed té
A WOorTying aray of antibiogc.
resistant microbes. How ants
have managed to successfully
maintain - antibiotic use gyer
milhons of years could prove to
be critical to human health.

—K.McG.

Cherry Cures
N ext tume you bite nto 2
piece of Black Forest cake,
don’t feel guilty. The cherries
within could help stave off
pain, Or even prevent cancer.
Muralee Nair and colleagues
from Michigan State Universi-

portant fungus gardens from disease.
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MsU) have discovered that

il , .
herries contain pharma-

tart €
Ceuricnlly
oxidants and ant-imtlammato-
[y substances. There has been
mecdotal evidence that cher-

active levels of anti-

ries help relieve the pam of

sout and arthritis, but no-one
;ne\\' why. The MSU  re-
carchers can now point the
finger at anthocyanins  and
cyanidill- compounds that nat-
arally occur in cherries to
deter prcd;\t()l‘S.

Using a fluorescent com-
pound that detects the pres-

anti-oxidants, the

ence  Of
researchers found that antho-
cvanins extracted from just 100
g;zmls of pitted cherries (about
5() cherries) produced anti-
oxidant activity that compared
favourably with two commer-
cial anti-oxidants. The cherry
anti-oxidants also turned out
to0 be even more eftective than
vitamin E.

Anti-oxidants  play  an
mportant role i breaking
down free radicals, produced
n the cell. Free radicals are
single oxygen atoms  whose
high energy state can severely
damage DNA, cell membranes
and proteins. The body does
produce 1ts own anti-oxidants
but sometimes not enough to
keep up with the number of
free radicals around. There is
growing cevidence that free
nadicals are associated with car-
diovascular disease, arthritis,
various  cancers and  Alz-
heimers disease.

The researchers also tested
cyanidin extracted from cher—
ries for its anti-inflammatory
properties. Anti—inﬂ;lnnn;ltory
drugs work by inhibiting cer-
tam CNzZymes to convert an
acid (arachidonic acid) to
prostaglandins, which is what
P"Qhwes the inflammation. In
this study, cyanidin showed
bettey anti-inflammatory
dion than aspirin, although
notas good as two other com-
mercial - drugs, naproxen and
buprofen, They also found
that the cherry-derived chem-

Icals 1. .< 5
I had Jess adverse  eftects

than some anti-inflammatory
drugs.

So next time your joints are
aching, dont go to the
chemust; try the greengrocers
instead.

—A.T

Bird's Orgasmic Organ
unly three per cent of bird
spectes have a penis or
mtromittent organ, which s
kept inside the bird when not
in use. The others make do
with  ‘cloacal

Kissing’  (see
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Nature Aust. Summer
1998-99). But one group of
birds, the Atfrican buttalo

weavers (Bubalornis spp.), has a
stuft phallus-like rod that sits
just outside the birds vent. In
an eftort to understand the
tunction ot this organ, Tim
Birkhead and colleagues trom
the University of Shetheld,
UK, studied Red-billed Bufta-
lo Weavers (3. niger) i captiv-
ity. Males of this species have a
I.5-centmetre-long  phalloid

organ, and females also have

For relief of pain, take a handful of
cherries.



Culture vultures: Chimpanzees have
aremarkable ability to invent new
customs and to pass these on
socially.

10

one, although 1t 1s much
smaller (half a centimetre).
They placed 13 males, six
females and one stuffed model
of a female, complete with
artificial cloaca, into an aviary,
and sat back to watch the
show. They were rewarded
with 57 copulations between
males and  females, and 34
instances of males mounting
the model.

As far as bird

mounting goes, mounting

normal

these buttalo weavers was a

long, drawn-out atfair, lasting
nearly 30 minutes. At no time
was the phalloid organ used
mtromittently, as was once
assumed.  Rather, it was
rubbed against the female’s
cloacal region. Towards the
end of cach mounting session,
the male experienced what
can only be described as
‘orgasm’, during  which T
wing-beats slowed to a quiver,
his whole body shook, his leg
muscles spasmed and his feet
clenched, drawing the temale

Zasime?
{ Ot bee, |
1hec for any other birg .
was immedigte T
Aas n ‘\(.dlatLly fOHode -
cJaculation. In fyer a hy ,!
stuttfed model confirmeq ¢

, eJac.

ulation only occurred ., |
= T

which only ."

stim-

towards him. Thys ‘or
state, which |yz¢
describe

R
orgasm, also

occurred after prolonged
ulation.
Birkhead and

col]enguCs
speculate that the

1 bird’s stiy,.
atory org; 3 o

HLOTY Orgin may have eyolyeq
m response to the

. I promisey-
ous lifestyle. Red-billed Buffa.

|
lo Weavers are I

commyn;y]
nesters, and DNA work by the
researchers confirmed thae m !
the wild most broods were
fathered by more than ope
male, indicating intense sperm |
competition. Just how a stimu- Il
latory organ would increase ;
male’s reproductive success, f
however, is not clear. Perhaps,
as in some rodents and pri-
mates, prolonged mounting
and stimulation before ejacula-
tion may increase the chances
that a will use that |
male’s sperm. But this would
only apply it the temale was
stimulated

female

o |
also which !
makes me wonder, do female
butfalo

- |
smaller phalloid - organs, also

weavers, with  their
experience orgasm:

—GH. |

Highbrow Chimps

ome Chimpanzees use d

) : .
leafy twig to fan W
flics.  Some -

their presence by |

annoying
nounce
knocking on the nearest h:.lrd |\
surface. Some fish for termites
with short sticks, eating their |
prey singly. while others aceu”
mulate many on a loi
sweeping them mto the mo
with a single hand movement
After ;
observation, a team otsli
pdreY

1 waid:

Ud] }

of put
e

decades

rescarchers led by Ar 4
Whiten  (University © I

, . RTLL
Andrews,  UK) ‘md' ] i
R red
Goodall  (Gombe 5t 8
3 g
Research  Centre, Tanzal™

. Ot
. g
now agree that the g ©

exhibited

behaviours o
= ”()Iqll)({}l'(!

o i
Chimpanzees (P
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cn be summed up - one
word: culture.

They compiled an exhaus-
dve list of the various habits of
wild Chimps from the seven
most_ long-term tield studies.
Removing ecologically ex-
plninablc differences, ke
where high Leopard or Lion
predation forces the animals to
p in the trees rather than
left  the

slee
on the
wesearchers with a list of 39

ground,

behaviour patterns, relating to
ool use, grooming and
courtship, that vary across
African Chimpanzee commu-
nities.

While determine
general like
usage, there was no evidence

genes
abilities tool
habits more

than

that vary
between,

three existing subspecies, so

within, the
genetics cannot account  for
the variability. The evidence 1s
conclusive: Chimps have a
remarkable ability to mvent
new customs and technolo-
gies, and these are passed on
socially, not genetically.

Many ammal species learn
skills

from their parents, with their

fundamental  survival
habits differing depending on
where they live. Songbirds, ftor
example, learn local dialects of
their species” song. But, as the
researchers point out, these
cultural variations are for sin-
gle behaviours only. The vari-

Malaria-infected mosquitoes drink
more blood and bite more people
than uninfected mosquitoes.

ety ot culturally transmitted
behaviours among Chimps s
unparalleled. And this raises
another deforesta-
tion means not just the loss of
different Chimpanzee popula-
tions, but their cultural diver-
sity as well.

concern:

=1PLS)

Malarial Manipulators
n nyone bitten by a malaria-
carrying mosquito  could
consider themselves unlucky,
given the chills, fever and
weakness associated with the
disease, and even death if left
untreated. But luck has noth-
g to do with it. Infected
mosquitoes are more likely to
bite people than uninftected
mosquitoes, because the para-
site makes them do it.
The ability of parasites to

manipulate the behaviour of

their vectors is well known,
and 1s presumably a mecha-

nism to increase their own

transmission. Laboratory stud-
1es have shown that mosqui-
with malaria

toes infected

(Plasmodium  falciparum) in-

crease the rate and duration of

probing, but to date these
studies have failed to demon-
strate whether this behaviour
leads to an increase in disease

transmission by increasing the
number of people bitten.

To mvestigate this, Jacob
Koella and colleagues trom the
University of Aarhus m Den-
mark examined the feeding
behaviour of the malaria-
transmitting mosquitoes .Ano-
pheles  gambiae under natural
conditions in Tanzania. They
analysed the blood meals of
mosquitoes collected in hous-

es with genetically screened

occupants, and found that the
mosquitoes infected with the
parasite. not only consumed
larger blood meals, but tended
to bite more people each
night than unintected mosqui-
toes.

Koella and his team believe
the malaria parasite interferes
with the physiological mecha-
nism involved in host-seeking
behaviour, by increasing the

blood-volume threshold at
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The spiny, scoop-like genitalia of
male flour beetles enable males to
fertilise the eggs of females they've
never met before.

12

which mosquitoes stop teed-
ing. It disturbed, rather than
being satistied with a  halt-
empty stomach, an intected
mosquito  will  continue its
search for food, leading to an
increased number of host con-
tacts and more efficient disease
Such
tion on the biting behaviour

transmission. informa-
of infected mosquitoes under
natural conditions is vital for
future planning ot effective
malaria-control programs.

—S.R.

Mating by Proxy

In many grain silos around
the world, a fierce sexual

battle 15 being waged. The

flour beetles tribolinm castan-

crmeoare ao common  pest m

stored grain. They gather on
the surface during frenzied
mating sessions, copulating as
often as once a minute. Com-
petition  among  sperm 15 as
fierce as among individual
mnsects.

Eric
leagues trom the University of

(Bel-

(.;1gc

Haubruge and col-
Agricultural  Sciences
giuni) Matthew
from the University of Liver-
(UK) that

male flour beetles have some

and

pool discovered
mgenious ways to get their
sperm to the eggs first—with-
out even having sex with the
female that eventually  bears
their young,

The researchers tracked the
mating outcomes of genetical-
ly marked flour beetles. They
found that the second male to

NATURE AUSTRALIA WINTER

mate with a female had a two-
thirds better chance of tertilis-
ing the eggs than her first part-
ner. Male flour beetles use
their spiny genitalia to SCrape
out the sperm dcposited_ by
previous  males, bt‘b“
depositing their own. Butmi
brilliant counter-manoeuvre.
continu-
may

the ousted sperm, by
ing to stick to the spine_s.
be carried to the next fcx_nﬂlf-
Such sperm can survive for J[.
least five minutes on anothet
male’s genitalia, long cnou&lh.
for the highly promiscuo®
beetle to find his next e
The researchers found fh“F
about ten per cent of females
this way, with

are fertilised
2 male they™

sperm from

never met. :
3 . < v N
Such ‘mating by proxy !
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pever been 1'cpo1'tcd‘in other
orgatisins, but genetic studies
colllti reveal it to be a com-
on Strategy for other ;un]n;lls
chat take part in equally fren-
sied mating scrambles.

/AL

pge-old Prohlem
id our early and even quite
n recent  human ancestors
really die young? Convention-
al wisdom has 1t that not only
the good died young, but few
hun;HH lived beyond the age
of about 40 until the last tew
centuries. Hlowever, new re-
search has highlighted flaws in
the traditional methods used
to estimate age of death trom
skeletons. It now seems that
the dead have grown older!
One of the first hints that
something was wrong came
from an important study of
18th- and 19th-century burials
in Spitalfields Church, Lon-
don. This study, published in
1993, showed that the age-of-
death estimates based on skele-
tons was way out of whack
with the documentary evi-
dence obtained from the
gravestones, underestimating
older ages by up to 30 years.
The skeletal evidence had
been carefully compiled and
was based on known changes
M many variables including
tooth wear, cranial sutures,
pelvis, ribs, joint degeneration
and microscopic bone surfaces.
So what went wrong? By
Comparing similar sets of unre-
lated  data, a  team of
researchers has recently shown
that, yes, some of the age indi-
cators are less than perfect but,
more importantly, we have all
been using the WIONg Statistics.
U“iVL‘l'sity of Leeds mathe-
matician R obert Aykroyd, and
archacologists from the Uni-
Versity of Bradford, identified
I mherent problem in the sta-
QStlcal techmque called regres-
5'0_” analysis. In this method,
S1tapplies to the age-at-death
Probleny, e skeletal and/or
ental variables for a given ref-

NATY
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erence sample are plotted indi-
vidually or as 2 roral score
against the actual known age at
death. A line of best fit 15
drawn through these reference
points, which allows estimates
of age at death to be made
when only skeletal or dental
data are known, However, the
researchers have shown the
method to  be mmherently
biased, underestimating old
adults and, to a lesser degree,
overestimating the young, The
bias was found to be particu-
larly strong when the age indi-
cators used are not highly cor-

Conventional
wisdom has it
that not only
the good
died young,
but few humans
lived beyond
the age of
about 40.

related with actual age at
death. David Lucy, one of
the Bradford archaeologists,
devised a new method to
reduce this bias, based on a
theory of probability known as
Bayes' theorem. Together the
researchers have demonstrated
that application of this method
provides more precise esti-
mates of age, compared to
classic regression analysis of the
same data.

The authors point out that
widely accepted  estimates of
age, and also Earth’s climatic
and  environmental history,
may similarly  be flawed,
because they too have depend-

ed on the same tCChl)lL]UC of

AUSTRALIA WINTER 2000
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1'c§;ression analysis. Application
of their ‘Bayesian’ methodol-
ogy could well remove much
of the grey from these areas as
well.

i [E

Just Passing Through
0 nisland archipelagos it is
quite common for lizards
to tuck into the fruits of par-
adise. As a consequence, fruit-
cating reptiles play an Impor-
tant role in dispcrsing seeds on
a local  scale.  Flowever,
researchers working on the
Canary Islands have found that
plants rely not only on reptil-
1an consumers to spread their
seeds, but also on the con-
sumers of reptiles.

The red berries of the
thorny Lycium intricatim shrub
are the only fleshy fruits avail-
able on the arid island of Ale-
granza, and so they are vora-
ciously consumed by the local
lizards, Gallotia atlantica, as a
vital source of moisture. And
so too are the lizards vora-
ciously consumed by the resi-
dent birds, most significantly
the Great Grey Shrike (Lanins
excubitor). By preymg  on
skinks the shrike unintention-
ally takes on board the fruit
load devoured by the lizard,
forming a secondary stage of
dispersal for the plant. As these
birds travel large distances, this
may allow plants a far greater
chance of colonising new
islands.

Manuel Nogales and  col-
Jeagues from the University of
Laguna in Spain collected
lizard droppings and shrike
pellets friom the island, and
tested the viability of seeds
N germination experiments.
Interestingly, the sceds from
the shrike pellets were more
successful (04 per cent) in ger-
minating than those from
lizard droppings (50 per cent).
Although it is not tully under-
stood why, it appears that, for
the seeds of the Lyciun shrub,
two guts are better than one.
Such findings highlight the

13
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importance of secondary seed
dispersal and the role predators
may unwittingly play in island
biogeography.

—K.H.

Baduges of Fatherly Pride

I t has long been thought that
sexual ornaments (physical

characteristics that do little to

ard survival, but are used to

attract mates) act as indicators

of genetic

well-being  to

prospective  partners.  Now
Simon  Griffith (currently at
Uppsala University, Sweden)
and colleagues have shown
that in House Sparrows (Passer
domesticus) the quality of the
sexual ornament, in this case a
bib of black feathers on males,
has less to do with genetics,
and more to do with fatherly
love.

13

The researchers studied a
population of House Sparrows
on Lundy, an island in the
Bristol Channel. The island’s
100

marked

breeding  adults  were

and introduced  to
artificial nest boxes where they
could be easily observed.

To test how environmental
variation might affect  the
expression  of sexual orna-
ments, the researchers per-
tormed cross-tostering experi-
ments, so cach chick had an
1dentifiable biological and fos-
ter father. Surprisingly—and
contrary to the ‘good genes’
model of sexual selection—
they tound that badge size of
sons resembled that of their
toster father, not their biolog-
ical father. The researchers
suspect that it 1s the quality of
the parental care that deter-

mines the size of the badge.
Perhaps, for example, those
fathers that are able to keep
their nests tree of parasites will
raise the most sexually attrac-
tive sons. (Parasites could
either chew oft the badges, or
suck the birds” blood making
them

weak  and

condition.)

reducing
badge Early-
hatching sons also tended to
have larger badges. Clearly
environmental tactors aftect
the size of these sexual orna-
ments.

Although  genetic  factors
probably also play some part in
determining badge size, the
rescarchers  strongly  suggest
any ftuture models tor sexual
selection take  both
environmental
factors into account,

should

genetic and

—IR &)
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What determines the size of the
male House Sparrow’s ‘sexy black
bib? Nature or nurture?
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identity the species of tree on

fire.

Other bectles

tested

for

dieir smoke-detecting  status

fiiled to exhibit the levels of
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S

should Melanophila  have

this  remarkable
smoke-detecting talent? [t

evolved
15
probably related to the fact
that the larvae of this genus
can only develop in the wood
of treshly burnt trees. (Newly
fire-damaged trees are unable
to produce the defensive resin
that would normally drown
the feeding larvae.)
Understanding how  these

“Smokey

the Bear’

beetles
detect fires could help in the
development of more effective
smoKe-detection  systems  for
use 1 buildings and homes,
and carly-warning systems for
forest fires.
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The Attraction of
Symmetry

ew people would knowing-
ly select a partner because
he or she is symmetrical . . .

and yet we probably all do to

sciously. This characteristic
plays an important role in sex-
ual selection across the natural
world. Studies in animals as
diverse as Barn Swallows and
apes have revealed symmetry
to be an attractive, even cru-
cial, quality in a mate.

Its been a difficult trait to
study in humans, however.
The problem has been that
there are other physical char-
acternistics that also contribute
to our perceptions
attractiveness, such

about
as skin
tone and eye colour, and these
obviously vary between peo-
ple. But in genetically identi-
cal individuals these kinds of
traits are constant, making
twins the best subjects for
comparisons regarding  sym-
metry.

And
searchers, led by Linda Mealey
from

SO a tecam o f re-

the of

Queensland, photographed 34

University

asked volunteers to identify
the most of cach
pai. On the twin
with the most symmetrical
face was regarded as

attractive
average,

more
attractive  than  his or her
counterpart.

How did the researchers
measure  facial  symmetry?

Before starting the tests, they
created  computer-manipulat-
ed mmages of the twins. For
cach individual, two mages
were produced—one by com-
bining the right side of the
face and its mirror image, the
other using the same proce-
dure for the left side. Then,
for each set of siblings, volun-
teers were asked to identify
the pair  of 1wmages that
appeared to be most alike,
mdicating the twin with the
most symmetrical face.

The reason symmetry mat-
ters, speculate the researchers,

15 because it conveys informa-
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genetic quality. Uneven facial
features can result from an
mterruption of the normal
developmental processes, such
as may occur if an individual 1s
exposed to toxins or infection,
and may be indicative of an

mferior immune systen.
—K.McG.

Clever Caterers

Inmginc waking up inside a
spidery tomb, and having to

eat your way out through a

maze of legs and hairs. This is

the lot of young mud-dauber

wasps.

The female wasp builds her
offspring’s nursery chamber
out of clay. She then caprures
and paralyses a spider, the first
of many, and places it at the
base of the pot. She lays a sin-
gle egg on this hapless spider
(the larva’s first meal), fills the
pot with similarly stunned spi-
ders, and seals it before night-
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fall. Once the larva has eaten
all the food, it pupates and, as
a young adult, eventually drills
through the chamber wall.

Apart from the odd spider

leg, no food is wasted. The
mother scems to  have
the catering worked out to a
T. What’s her secret?

To vestigate, Mark Elgar
and Matthew Jebb (University
of Melbourne) opened the

wasp

pots of the Australasian wasp
Sceliptron laetun, while work-
ing in Madang, Papua New
Guinea. They found at least a
dozen different species of orb-
web spiders, particularly those
of  Apgiope,  Neoscona and
Gasteracantha. The latter spi-
ders are a curious inclusion in
the mother’s mixed dozen as
they possess a hard exoskele-
ton; tough chewing for tiny
larvac. However, Elgar and
Jebb showed that the wasp
overcomes this problem by
selective placement of spiders

within the pot. Typically, the
first spiders in the chamber are
the soft-bodied or

Argiope

Neoscona.  Gasteracantha — are

more  frequently  located

toward the entrance to the
pot, being suitable meals for
older and larger larvae. Just
how this mud-dauber wasp has
acquired its skill in spider tax-
onomy 1s a mystery.
Intriguingly.  Sceliphion  lac-
tune also manipulates the num-
ber and size of spiders cap-
tured.  The contain
between three and nine spi-

pots

ders; the smallest weighing as
lictle as one nulligram and the
largest 30 milligrams. Each pot
contains  roughly 440 mil-
ligrams of spiders, comprising
cither a few large or several
small spiders, or somewhere in
between. How does the wasp
provision her pot with the
same total weight of spiders?
Does she simply stutt spiders
into the pot until no more can

NATURE AUSTRALIA

The mud-dauber was;
laetum is fussy aboy
she chooses to stoc

P Sceliphrg

n
t the spidels
k her pot.

fit, or is she more

Using cezer

g tweezers, Elgy and
Jebb remove

pots  while

diSceming; (

i |
the Wasps  wer,

away hunting. The Wasps dig |
not compensate by Capturing |
more  spiders. Instead, the
stopped hunting after collect.
ing the specified weight of sp;.
ders. But how do the wasps
know they have reached

A their
quota? Without a built

| -in gt ]
of scales to keep a tally on the

cumulative weight, the wasps
may respond to their energy
expenditure, and simply give
up after they have done
enough work. Flying back and
forth with a few large spiders
may be equivalent to making
more frequent flights with
smaller spiders.

By providing their young
with a carefully controlled diet
of selected spiders, these clever
caterers ensure they have 2
good chance of survival.

—CATHRYN CUTLER

Empty Seeds

eeds don't come cheap—
sPhysio]ogically speaking,
that is. However, the high cost
of producing them usually has
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bbits and hares devour it
2 16 a by-product of their
and: & disperse fertile seeds
But
bird with a taste for

foraging:

Tom parent trees.
away trom |

e little

on -
per seeds throws a prover-

Junt
bial ‘spanner
The Plain Titmouse  (Parus

in the works’.

rips away the fruit
the

[;ml‘llﬂ”"\-)

ulp to
} L it then breaks open and

expose seeds.

whicl
Jestroys with its sharp beak.
Fertile seeds contain a nutri-
rous feed but in\'i;}blc scg’ds
are discarded—a frustrating
waste of time and energy.
Fuentes and Schupp assessed
the impact of the Plain Tit—-
mouse on a population of
Utah Junipers. They found
that the trees with the highest
levels of empty seeds suffered
the lowest predation and vice
persa. It was as if the birds had
learned that trees with high

Jevels of inviable seeds weren't

A large number of plant species
put time and energy into

creating ‘empty’ seeds.

worth the effort and were bet-
ter left alone, opting instead
for trees that gave them a
higher strike rate. The odd
truits that did contain viable
seeds were thus left to be eaten
by less-destructive animals,
And so, it scems, the Utah
Juniper has cvolved a seed
trick where less means more.

—K.McG.

Ancient Mariners ?

Stone artefacts  on  the
Indonesian island of Flores
indicate

the presence

of

humans over 840,000 years
ago and therefore the likeli-
hood of remarkably early sea
crossings. These discoveries
help fill a gap in the fossil
record of South-East Asia.
Although skeletons thought to
be  Homo erectus have been
found in Java and dated to over
a million years old, there were
no other secure indicators of
human presence in the region
until after 40,000 years ago.
The virtual absence of con-
finned stone tools prior to this
time presented a bit of a prob-
lem. Were the early hominids

m this part of the world a
spanner short of a tool box, or
did they simply use archaco-
logically invisible technologies
(like bamboo)? The findings
on Flores offer new insights.
This work appears to con-

firm an older idea, first floated
n the 1960s, that stone arte-
facts from Mata Menge (cen-
tral Flores) were found in asso-
ciation with an extinct fauna
(fossil elephants and others)
thought to be about 750,000
years old. The idea was reject-
ed at the time because few
archaeologists  accepted that
the stones were definitely of
human origin, or were the
same age as the fauna. Howev-
er, Mike Morwood (Universi-
ty of New England) and col-
leagues revisited the area and
have now published details of
20 stone artefacts
found in sitw (14 from Mata

at least
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Menge, six from nearby Boa
Lesa). The researchers are con-
vinced that these are in fact
stone tools. And age estimates
(based on fission track dating
of sediments below and above
the artefacts) demonstrate they
must be between about
880,000 and 800,000 years at
Mata Menge and older than
840,000 at Boa Lesa.

Even with the lowest sea
levels imaginable, Bali appears
never to have been connected
to Lombok, nor was Sumbawa
connected to Flores. There-
fore the new findings from
Flores, still  not
accepted  unequivocally, sug-
gest that whoever made the
artefacts (probably Homo erec-
tus) would have had to have

although

made two sea crossings: 25
kilometres from Bali to Lom-
bok (which was probably
jomed with Sumbawa at low
sea levels), and 19 kilometres
from Sumbawa to Flores.
While the technology and
production of the stone arte-
facts do not attest to any extra-
ordinary skills for Homo erectus,
afirmed sea crossings 840),00()
years ago would have several

18
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Sea crossings
demand
intellectual

abilities not
normally

associated with

Homo erectus.

interesting implications. First,
some  archaeologists

argued that substantial
Crossings

have

sea
demand
ntellectual
normally

language
abilities not
associated  with
Homo erectus. Second, if early
hominids really made it to
Flores 840,000 years ago, how
far could they have gone? Pre-
vious arguments
humans in

and

for ecarly
Australia, even
prior to 100,000 years ago,
seem less outrageous. Third, if
Homo erectus were a lot smarter
than we thought (or more like
us), could they have been so

_——

easily replaced by Homo sapiens
on their way out from Africa,
as argued by one theory of
modern human origins? It
makes one of the alternative,
less violent theories more
appealing. The Flores data,
together with new evidence of
interbreeding between Euro-
pean Neanderthals and Homo
sapiens (see next issue), make it
likely that modern

humans had their roots 1n a

more

mixed ancestry.

—R.E

Self-eating Octopus
0 ne of the most bizarre
causes of death known to
science has to be self-cannibal-
1sm 10 octopuses. Entire study
populations of laboratory-kept
Octopus have been
known to mysteriously kill
themselves by eating their own
arms. Having witnessed 161
such

vilgaris

cases  of ‘autophagy’,
neurobiologist Bernd Budel-
mann (University of Texas)
was desperate to know what
was turning his laboratory
charges suicidal.

While some octopus species
may voluntarily amputate their

R
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arms to escape  (autoy,
this is seen as a survivy| Strate
gy, with the armsg healing 0;
regenerating  withoye

adverse effects. However,
self-mutilation

Omy),

any
the
occurring i
Budelmann’s study population
resulted in death of the ingi.
viduals  within one to two
days. Scientists in the past have
put this behaviour down
hunger or stress, but Budel-
mann - suspected  something
more sinister was forcing the
octupuses to gnaw off and
consume their own arms.

Budelmann noticed that the
onset of self-cannibalism was
usually preceded with trem-
bling arm movements, which
led him to believe the octo-
puses’ nervous system was
imvolved. Yet this still didnt
explain why the whole popu-
lation succumbed to the
bizarre behaviour.

Although individuals were
kept separately, the same sea
water was being circulated
between tanks. Budelmann
identified a time lag of one ©
two weeks between sutadal
cases, which made him think
that the animals were bemg‘
infected by some kind of
agent, p()sslbly a virus or bac-

1 cU-

vous system during this ¢
’ the
1 Pee o] [ et -

agent rcsponmblc for self=¢
{ e found, W¢
Jtectious.

1 natu e

bation period. While

E
terium that attacked the ner- g

nibalism 1s yet to b
can only hope this 11
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coction, yet this 15 not an act
of malice. The chemical gift
from the male actually bestows
e female with a litelong
T —sexually transmitted
detence—against predatory
spldL‘l‘S- .

This ‘ST’ comes i the
form of pyrrohzidine alkaloids
(PAs) and is sequestered from
Jants the larvae feed on,
including the Rattlebox Plant

(Crotalaria mucronata)  from
which they get their name.
These chemicals remain in the
moths’ bodies until adulthood,
and become concentrated in
the sperm package along with
other nutrients.

Andrés Gonzilez and col-
leagues from Cornell Univer-
sity have teased out the jour-
ney that these sexually trans-
mitted chemicals take
throughout the moth’s life
cycle, and have revealed an
mtriguing story. Immediately
after coupling, the female dis-
perses the poison throughout
her body so that she becomes
unappetising to spiders that try
w eat her. Although a female
moth may have some store of
PAs

days as a caterpillar, the boost

accumulated from her
provided from sex keeps her
thoroughly inedible. An alka-
loid-rich diet is hard to come
by for an adult moth, and so
the sperm package is an
mmportant supplement. The
female is able to pass on this
benefit to her eggs, also safe-
guarding them against preda-
tion until they hatch.

50 desirable are PA-laden
males that the seduction of
female moths is determined by
the amount of alkaloid m the
Puffs of pheromone released
by the male during the
courtship dance. And, since a
female may mate with up to
ten different

fesearchers

partners, the

X wonder whether
PA levels may even be high
though to deter larger ani-
mals, such as vertebrates.

—K.H.

———
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1. What do Leatherback
‘Turtles cat?

2. Name the largest
island o ff Danwin.

3. What do you call an
artificially produced
creature that is made
up of paits from
different types of
animals?

& hich animal is best
associated with Jane
Goodall?

5. What name have
archacologists given fo
the best-known
example of the
hominid fossil
Australopithecus
afarensis?

6. !1hat do nwitchers
do?

1. To the nearest
million, how many
people live in
Australia?

8. I1hat does ‘scuba’
stand for?

9. Which famous comet-
spotter’s ashes were
carried on the Lunar
Prospector and crash-
buried on the Moon
in_July last year?

10. i1 hat nickname was
given to the Southern
Right 1¥hale that
visited Sydney
Harbour in August

1999?
[Answers on page 83)
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Australia’s national bird emblem.
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A male Emu supervises his offspring. Emu chicks are raised by their father and usually stay with him for

seven to eight months.

N THE DAYS BEFORE ORAL SABIN,
children had to be dragged screaming
to those grim little vaccination cara-

vans that materialised outside Coles for

shopping mothers to trip over. Today,
notwithstanding the thinning of my hair
and other landmarks of chronological
maturity, getting me into a wildlife park
where Emus roam free is no less a screan-
ing match. If | could wear 2 full-face hel-
nmet, an overcoat, Harley gauntlets, and
carry a rake, I'd feel comfortable enough
to enjoy a walk or maybe a picnic. How-
ever, the threat of heat stroke and police
arrest leave me content to wait outside

and mind the bags.

As it s, if I am ever coaxed past the
ticket office, the moment the Emus inside
hear the clicking of the turnstile, and
smell the fear pumping out of my panic-
glands, they, like Pavlov’s Dogs, run sali-
vating to my side. The great shaggy
snoopers, half-crazed by the gleam of
sweat on my brow, start gawking over my
shoulder, and probing through my pock-
ets, bags and picnic baskets like conscien-
tious customs agents onto a junkie.

I've never really been sure what sort of
sertous damage they could do with their
great snapping beaks. And those monu-

BY STEVE UAN DYCK
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It’s a different story when they're "

I remember chasing down 2y l}:tle.
o

long ago near Boulia, Western Qg ick

: ueens\

land. Chicks run hard for 3 while
en

% and sit pe;_
'PES Will gy
- Worrieq for

ld night, |
with the chick pushed halfy

inside my sleeping bag, After a restlegg
night trying not to squash it, it was to iy
great relief (and its) to find i alive ang
well n the morning. And as if 1o thank
me for my concern, it had managed ¢
empty the entire overnight contents G

very loose and palpably voluminous bow-
els throughout my bag,
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plonk themselves in the gra
fectly still, hoping their gy
them into the background

its welfare during the ¢q i
slept
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Not-so-reluctantly | turned it oyer to
our maternal shaggy black Dog int
which the chick would nuzzle and byr.
row. It took to having its head and neck
licked with the same total confusion it
exhibited when lurching after the Dog to
‘help’ retrieve a ball. As it grew, it consis-
tently failed to twig why, at four times
the size of the Dog, it could no longer )
shuffle under its ‘mother’, legs bent and
moving forward like a pair of pronged
fork-lift tines, without practically disen-
bowelling and eggflipping the poor Dog

For me it has always been hard to rase
Emus, and not be tempted to conclude }
that their heads contain one of the more {
modest achievements in the evolution of
avian grey matter. Fortunate]y though.
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od them poorly and treated them accord-
ingly. As payment tor the inability of the
EI;]ll'g two-million-year-old  brain o
innnc'di;ltely appreciate the deep signifi-
ance of wire fences that suddenly criss-

habitually smashed by boundary riders or
waken back home tor souvenir making.
And because the Emu couldn't appreciate
that Sheep and Cattle had exclusive rights

t aossed 1ts grasslands, Emu - egos were
‘s’

to every green blade of grass on the con-
nent, it faced the Lewis guns of the infa-
mous 1932 "Emu War’ staged in Western
Australia.

Emus might be exceptional tor their
primeval appearance, but under that hoary
haystack of teased-up quills lie two sub-
stances of even more bizarre signiti-
cance—mind-altering hormones and oil.
Courtship begins around December when
Emus pair up, male and female wandering
together, putting on tat (until they might
weigh around 60 kilograms). While the
(smaller) male stays calm and passive, the
temale Emu bristles with hormones that
atapult her on a course of strutting,
drumming, propositioning and seduction.
However, around April or May when she
presents him with nine or ten large dark
green eggs, he does a psycho-flip and
becomes so aggressively possessive that he
may not even let her finish laying the
clutch, and she is forced to lay the tough-
shelled remainder elsewhere to the ingen-
uity of hungry Dingoes and goannas. She
either wanders around until hatching and
helps defend the area and the clutch, or
kicks up her heels with other runaway
wives to form large wandering flocks. She
may even go off and breed with a differ-
ent male. The male sits closely on the eggs
tor nearly eight weeks, getting up only
QCC‘JSionnlly to shink off for a drink. In the
ncubation process he might lose up to ten
kilograms. The young stay with him for
up to 18 months.

So taken with the house-husband role is
Fh‘f sitting male that, if his precious clutch
18 smashed or stolen, he might pretend to
Qrry on as usual by incubating any other
suitable eggy objects at hand, whether
they be jam melons, pumpkins, oil filters
orstubbies. And if chicks don’t eventually
cheep from under his shag pile, or it his
Pademelons or lager bottles don’t hatch,

then it i - : , .
i Mtis impending starvation that finally

.

drives 14: -
es him from the happy home-cum-

| garbﬂge ti}).

Glon ern: . ‘

! N Oncerning the matter of Emu oil (see
alure 3

“re Aust. Autumn 1994), great use was

ma i . . -
de during early colonial times of the
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Oromaius novaehollandijae

Classification
Family Dromaiidae.

Identification

g;]ga, unmistakable, flightless; adults up to 2 m high and weigh 30-45 kg
> aay, grey-.brown—black, three-toed, sparsely feathered neck, femalé

gger and wider across the rump, but sexes generally difficult to tell
apart. Can run up to 60 km/h. Naturally inguisitive.

Distribution

i\hlmost_ anywhere in majnland Aust. (outside dense, wet forest) where
re Is access to suitable food and water. Exterminated in Tas.

Nomadic following seasonal food
. ’ abundanc
distances (e.g. 500 km). TGS

Food

Green vegetation, fruit, seeds, insects and flowers. Fleay (1972)
documented the following from the stomach of a shot bird: grass
general herbage, fruit, grain and coarse grit, 1 carpenter’s steel-pointedl
plumb-bob, 2 three-pin plastic electric wall plugs, 1 wash-tub plug, 1
spring and 3 solid rubber door stops. In other birds (captives) he noted
tastes for paper, ice-cream cups, bottle-tops, keys, coins, broaches,
cement powder and broken glass (which eventually emerges smooth-
edged!).

Reproduction

Nests in the winter so chicks hatch to graze on spring-rain-induced
grass; 7-12 eggs laid in rough nest of twigs, grass, leaves and bark built
on ground, and incubated for nearly 8 weeks by male. Chicks stay with

male up to 18 months but usually 7-8 months.

birds slippery bits, which, like Dugong,
goanna and turtle oil, were godsends 1n a
hot dry continent full of lean-meated
creatures. The Emu’s skin was plucked,
cut into strips and then boiled to produce
around seven litres of yellow oil that was
used for burning in lamps, on the locks of’
firearms, as an antitheumatic and for rub-
bing into sprains and bruises of livestock.

Ludwig Leichhardt once let slip the tol-
lowing little home truth: “Several tumes,
when suffering from excessive fatigue, |
rubbed |Emu oil] into the skin all over the
body, and its slightly exciting properties
proved very beneficial” (!).

While the great explorer’s recommen-
pelling, I'd be careful about
rushing out and repeating the exercise.
Without knowing it, Leichhardt may have
been lucky enough to have rubbed him-

selt down with March o1 .
ale Emu and sizzling with

dation 1s com

[, drawn from the

soft bits of a fem

the hormones of long-legged lust. Know-

ing my luck I'd get July male oil, tog-
bound with the secretions of the commit-
ted incubator. Stagnating indolence and
resolutions to give up drink are no real
strangers to me, but to go to the green-
grocers and be less interested in what you
can eat . . . than what you can sit on and
hatch . . . is a bit of a worry. Thank good-

ness for Dencorub!

FURTHER READING

Fleay, D., 1972, Emus stomach it from A to
7 ... Courier Mail, Brisbane 27 Novem-
ber 1972.

Olsen, P, Crome, F & Olsen, J., 1993.
Emus. Pp. 177=181 in Birds of prey and
ground birds. Angus and Robertson: Sydney.

D STEVE VAN DYCK 1S A SENIOR
CURATOR OF VERTEBRATES AT THE
(QQUEENSLAND MUSEUM WHERE HE HAS
WORKED SINCE 1975.
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KATHIE ATKINSON

RARE & ENDANGERED

Shy Alhatross

It will take long and careful management before the Shy Albatross colonies
around Tasmania can return to their former splendour.

Ahlwell a-day! what evil looks
Had I from old and young!
Instead of the cross, the Albatross
About my neck was Ining.
—Samuel Taylor Coleridge 1798

N 9 DECEMBER 1798, THE SAME

year Coleridge wrote his mag-

nificent poem “Rime of the
Ancient Mariner”, George Bass and
Matthew Flinders found a precipitous and
forbidding islet 30 kilometres north of
Tasmania that “appeared to be almost
white with birds”. While Flinders stayed
aboard their boat fighting the raging cur-
rent, Bass landed on the island and had to
literally fight lns way through the seabirds.
The 33-hectare islet accommodated
20,000 pairs of nesting Shy Albatrosses
(Thalassarche cauta). It 1s little wonder that
Bass Albatross Island.
Flinders recalled that the albatrosses,

christened 1t

“being unacquainted with the power or
disposition of man, did not tear him: we
taught them their first lesson of experi-
ence’”.

Therr ‘education’ certainly continued:
sealers and guano traders promptly began
taking eggs and chicks for food, and
killing adults for their feathers. After vis-
img the island 1832, George Robin-
son recounted that the gruesome stench
of thousands of rotting albatross carcasses
was mtolerable. The population had
already been halved. In 1909, Albatross
Island contained only 250-300 albatross-
es.

By this time, the treacherous journey to
the essentially barren rock was no longer
worth the risk, and steadily, slowly, the
colony began to recover. In 1927, D.E

Thomson remarked that the birds had
mcreased in numbers. There were 670)
nests m 1960; 1,505 m 1973; 2,000
1983; 3,000 m 1991; and by 1995 there
were over 5,000 annual breeding pairs on
the 1sland.

Shy Albatrosses—the only albatross to
breed entrely within Australia—nest on
only two other islands, Mcewstone and
Pedra Branca, both 20 kilometres south
of Tasmania. The number of pairs breed-
mg at both these sites has increased dra-
matically mn recent decades, dicating
that they too had previously suffered at
the hands ot humamty. Today, 7,000 pairs
breed on Mewstone, and 250 on tiny
Pedra Branca.

While the imncrease in Shy Albatross
numbers 1s encouraging, their continued
recovery 1s jeopardised by numerous
modern threats. This 1s of particular con-
cern as Shy Albatrosses, which probably
live for decades, take at least five years to
attain - sexual  maturity. In addition,
although they breed annually, reproduc-
tive

output 15 low—on

average, one
fledgling 1s produced every two to four
years. Consequently, populations are
mperilled even by small increases
mortality rates.

In recent tmes the greatest threat to
albatrosses has been long-line fishing.
The birds” extraordinary ability to under-
take epic voyages (one juvenile Shy Alba-
tross was recovered over 10,000 kilomet-
res from Tasmania), combined with the
global expansion of long-line fisheries,
means that every albatross 15 likely to
mteract with long-line-fishing vessels at
some stage of its life. Sadly, many of these
mteractions are fatal. Behind long-line-

BY CHRIS BOLAND
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tishing vessels a melee of seabirds pir

ly compete for the sinking byaits, Hcit,lca]‘
Albatrosses are not shy at all; indeedt ihy
are one of the most aggressive ‘Pet.
sometimes plunging seven metres. bclles'
the surface and remaming ynder iy
20 seconds in pursuit of
make particularl
long-line-fishing ope

water fo;
Prey. These skilly &

Yy Vlllnerable i

] ri]tions around Ta§~
mama and throughout the Southery |

Hemisphere. While the rate of albatrogg
c;\pturc'mny seem low (0.4 birds per 1,00
hooks in some areas), over one billign
hooks are set worldwide per annum. Ag '
result, thousands of albatrosses are killed
every year.

In 1998 a Threat Abatement Pl
designed to minimise the by-catch 0;’ |
seabirds during l(mg—line-ﬁshing opera-
tions, came into effect. If everyone fol-

them

lowed the recommendations (such g
deploying hooks under water or at night),
by-catch within the Australian Fishing
Zone should be reduced to below 9.03
seabirds per 1,000 hooks by 2003, md
may ultimately be eliminated. However,
several other factors also aftect Shy Alba-
trosses, mcluding accidental mortality m
traw!l fisheries, intentional shooting by
tishers, over-tishing of albatross prey-
species, marine pollution and chemical
For reasons a |
Recovery Plan has been drafted that aims
at minmmsing all anthropogenic  threats,
not only to Shy Albatrosses but to the
other 21 albatross and two giant-petel

contamination. these

species that visit Australian waters. Signif-
icantly, the plan stipulates that to be effec-
tive requires cooperation of all Southern
Hemisphere nations. |
It will take long and caretul manage-
ment before the Shy Albatross colonics
around Tasmania can return to their for-
mer splendour. When we consider how
close we came to exterminating these
remarkable creatures, | hope it 15 We
humans who have learnt a most valuable

lesson of experience.

FURTHER READING

Robertson, G. & Gules, R, 1998. The
albatross: biology and conservation. 5'”{")'
Beatty and Sons: Chipping Norton, NSH

CHIIS BOLAND 1S A PHI STUDENT IN
THE DIVISION OF BOTANY AND
ZOOLOGY, AUSTRALIAN NATIONAL
UNIVERSITY, AND THE CONSULTANT
TO ENVIRONMENT AUSTRALIA ON THE
IRECOVERY PLAN FOR ALBATROSSES
AND GIANT=PETRELS.
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wIiLD THINGS

Flutter by, butterfly

In 1889, Australian

s bre i such awesonte numbers
Painted Ladics bred up in such au

> struck Victoria.
that a reiarkable butterfly plague struck Victoric

S A WAY OF ATTRACTING WILDIIFE

mto the suburbs, the planting of

larval food plants for butterflies is
becoming popular. Sometimes it works
wonders. Last year | planted a Red Pas-
sionflower  (Passiflora cinnabaring) and a
Native Mulberry (Piprurus - argenteus) in
my garden, and within a tortnight Glass-
wing caterpillars (Acraca andromacha) were
demolishing the Passionflower (almost
killing it) and a couple of months later, to
my great surprise, the Native Mulberry
was attacked by caterpillars of the White
Nymph (Mynes geoffroyi), a butterfly I've
never seen in my suburb before,
Buttertlies have been benefiting for a
long time from the sowing of plants for

other reasons. Orange and lemon trees
provide excellent fare for Orchard Swal-
lowtail larvae (Papilio acgeus), which
mimic bird droppings; and the Australian
Crow Butterfly (Euploca core) is so fond of
oleander hedges that many people know
itas the ‘Oleander Buttertly’. Blue Trian-
gles (Graphium: sarpedon) dote on Cam-
phor  Laurel (Cinnamomum camphora)
leaves, Palegreen Triangles (. curypylis)
love Custard Apple (Annona Hiricata)
foliage, and PPea Blues (Lampides bocticus)
go for bean and pea leaves.

There are other species that preter
weeds. In 1889, Australian Painted Ladics
(Fanessa kershawi) bred up in such awe-
some numbers on Capeweed (Aserorheca

BY TIM LOW
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calendula), an African pest that wag proli.
erating alarmingly, that 3 remarkab)e bL:;
terfly plague struck Vicror Pﬂintc;
Ladies darkened the skies, l;mding o
ships miles out to sea. According o big]]
ogist Frederick McCoy, “The ]]C\VSPHPQI;‘
mentioned the stoppage of traipg 1 thlc
tunnel on the Castlepaine Railwyy, fro
the masses of bodies of these insea
crushed, lubricating the wheels 1o such
an extent that chey could not bige the il
as they turned, and came o

d.

S

—

S ——

A standst])
untl sufficient supplies of sand coyld be
sent.”

Most of the butterflies we see fluttering
about in our cities and towns have prob- |
ably developed on exotic plants. Indeed, ?
exotic plants are so abundant and reliable )
they are probably now the main foods for t
the larvae of some species, the Glasswing [
for example. Such butterflies may benefic |
when forests are felled for housing, since
suburban gardens and parks carry more
food plants (mainly exotic) than eucalypt
forests, and certainly more nectar, pro- |
duced by garden shrubs such as pents
and buddleias. It is probably true to sy
that suburbia is now the optimal habitat
for many of the common butterflies; and

that many are truly urban insects, no

longer dependent upon natural habitats.

Exotic plants have allowed some but-
terflies to expand their frontiers. The
Orchard Swallowtail and Dingy Swallow-
tail (Papilio anactus) have spread west by
following citrus trees growing around
outback homesteads, and today they flut-
ter about gardens in Alice Springs. More
spectacular have been the range expan-

3 ; sae called palm-
sions of two tiny buttertlies called paln

e — i — s,

darts. Palms have come to symbolise the
good life in Australia, and gardeners no\f L
grow them in regions where they don ; ’
naturally occur, to the great ;\dv;\ntAﬂgC (.)
these insects. According to the classic [“'\E
What buterfly is that? (1932), the Orange
Palmdart (Cephrenes angiades) 0ccurs "
eastern Australia as far south as Sydney |
and the Yellow Palmdare (C. ”.,'(/m;H’I’I‘;)
south to Rockhampton. But 1"““’”?]\
¢ canic
out i ?
Palm-
Whats \
Perth, [
A
|
|

e

that held true when the book firs
out, Orange Palmdarts now dart ab
suburban Melbourne, and Yellow
darts have reached Byron Bay.

more, both insects have colomised .
hitchhiking across trom nortchern or e.l-*‘(
ern Australia with truckloads ot }‘Otl[:“
palms. Their arrival i the ‘
proved no blessing, tor their larvae ¢

west
tishg-

L ) e (both
ure the toliage of ornamental Pdhm(

. I8 " aqall and
native and exotic). They are too st
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NATURE AUSTRALIA WINTER

__d




pland to add much colour and charm o

Nydcns.

i [ recent years, books have come out
dhat list native plants to grow to attract
puteertlics. Some ot the advice scems

rionable. 1 dont see much poine in

quL’S
rying to help buttertlies that are already
thrivit
more than enough oleanders and man-
devillas to munch on. As tor Glasswings,

Jo. Australian Crow Buttertlies have

not only are they ftaring very well, but
dheir caterpillars perform good service by
prowsing down Corky Passiontlower (Pas-
siflora suberosa), a smothering weed, and
this taste for exotic fare should be encour-
aged. There are other buttertlies that can’t
be helped because they won't enter cities
and towns. Many of the browns, for
example Bank’s Brown Buttertly (Het-
eronympha banksii), require humid shady
meadows, and planting their tood plants

won't lure them into cities, no matter

what the books may suggest.

| The buttertlies to target are those that
| are declining from loss of native food
plants, and which have no exotic substi-
tutes to turn to, and no scruples about vis-
1ting suburbs. There aren’t huge numbers
of these, but showy examples include the
White Nymphs [ mentioned before, the
Eastern Brown Crow (Euploca tulliolus),
and the celebrated Richmond Birdwing
(Ornithoptera richmondia). Richmond Bird-
wings, native to northern New South
Wales and southern Queensland and now
very rare, seldom visit inner-city gardens,
but they will occasionally breed in gardens
some distance from bushland, and they
have been helped along by a concerted
campaign to plant their food plants (see
Natire Aust. Summer 1996-97). But even
here, a word of caution. The Richmond
Birdwing Viine (Pararistolochia pracvenosa) 1s
pacchily distributed, and the mtegrity of
rainforest renmants should not be com-
promised by planting it in valuable rem-

nants where it never grew before.

FURTHER READING

Common, 1.1:13. & Waterhouse, 1.1, 198 1.

Butterflies of Australia. 2nd ed. Angus &
Robertson.: Sydney. (Above) The Glasswing is one of several well-

AT g B RONMENTALI e
IIMAEOwH S RN known butterflies that often complete their life

TANT TURE TER et
Eichley CONSULTANT AND A NATURE WITTH cycle within suburban gardens.
e [, 1999, The orange palm dart skip= 110 ONCE WORKED AS AN
h Pt Cephrencs augiades sperthias (Felder) — grromoroist, HE 1S THE AUTHOR (Left) The Australian Crow Butterfly is one of the
| " Melbourne Vie. Nac. 116(1): 16-18. OF Frral rUrURe (PENGUIN, 1999) most common butterflies in Australian gardens and

A FORTHCOMING BOOK, i one that needs no assistance from gardeners.
AND J . ¥ !
Coy 12, 1878-90. Natural history of NI NATURE, WHICH LOOKS Al

taria. . . R TIVE

v‘.m)”“- prodromus of the zoology of RELATIONSHIPS BETWEEN NA
TR (0 s 4 s (YTIC PLANTS.

' Government Printer: Melbourne. ANIMALS AND EXOTIC PLA
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WITH ITS BEAUTIFUL
BLACK-AND-WHITE COAT AND
LONG, EXPRESSIVE TAIL, IT DIDN'T TAKE LONG
FOR ME TO BECOME TOTALLY HOOKED
ON STRIPEYS.

STRIPED
POSSUMS:

the bold and the beautiful

BY KATH HANDASYDE

S5 A BIOLOGIST FROM
the heavily populated south-east corner of the continent, my first
encounters with Australta’s northern ramforests were a total buzz.
Shipton’s Flat, about 40 kilometres south of Cooktown, Queensland, was
so difterent from anything | had previously experienced. Wondertul birds

that I had never seen or heard before, huge buttressed trees, antipersonnel

In general body shape and posture, Striped Possums are similar to other petaurid possums, such as the
Sugar Glider. However Striped Possums do not possess a gliding membrane.
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1 tore at your skin,

plants that burnt anc
colour and

invertebrates fantastic 1 s1ze,
and some of the strangest and

shape.
¢ 1 had cver

most  fascinating mammals
encountered.

The reason | ‘
extraordinary place was that my tellow
biologist and partner, Roger Martin, had
just i;umchcd into the frst ecological
Tree-kangaroo

was o visiting this

sudy  of  Bennetts
(1)('1;(fr‘n/qgtl.~‘ bennettianus), a little=known
rainforest species that spends much of its
time in the canopy. This habit makes it
very difficult to see, let alone study.

———

i S i ithou ven ooa
Nights would without ¢

glimpse of one of these handsome, dark
animals. Flowever our Bennett's-free time

pass

was certainly not wasted, for there were
other nocturnal rainforest animals to be
seen. For me the most extraordinary one
was the Striped  Possum (Dactylopsila
triviggara), with its beautiful black-and-
white coat and long, expressive tail. It
didn’t take long for me to become totally
hooked on Stripeys.

There are four known species of Dacty-
lopsila. All occur in Papua New Guinea

and only one extends its range into Aus-

28
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Striped Possum
Dactylopsila trivirgata

Classification
Order Diprotodontia, family Petauridae.

Identification

Slender, medium-sized possum, with longitudinal black and white
stripes. Stripes of subadults sharply delineated into areas of black and
white; adults black and greyish-white fur with less abrupt transitions
between contrasting patches, particularly on rump. Tail tip black or
white. Elongated 4th finger and very long tail. Does not possess a
gliding membrane. Adult weight range: males 440-545 g, females
430-455 g; head-body length about 270 mm: tail length about 340 mm.

Distribution and Habitat

Ralnfor&_ast and adjacent open woodlands in north-eastern Aust. from
Townsynle to tip of Cape York, however in coastal areas Stripeys may
oceur in woodlands in the absence of rainforest. Also throughout
PNG-Irian Jaya, and on Aru Islands, Japen and Waigeo.

Behaviour

Bold, agile and very active possum, which may rove rapidly around in a
tree when fee'dlng. When excavating branches and trunks to obtain
:_Erjrtebrates, Its presence is often betrayed by the sound of chewing
Y L\I/voold and the accompanying rain of debris to the forest floor.

quently moves through the canopy along vines, or by running to the

end of a branch i i i
-y and taking a large leap into the foliage of an adjacent

Food

Mainly i i i
ly invertebrates, Including wood-boring beetle larvae and social

insects (including ants and term;
; ermites), but
and occasionally fruit and leaves. AR honey and nectar,

Reproduction

Little information available, litter size 1-2 (most commonly 2)

Status

Distribution in Aust. limited an

I da .
density; widespread in PNG. Ppears to occur at relatively low

tralia. They belong to the

‘ family p
dae, which also includes

€tayr;.

Leadbeater’s Possum (()ymno[w[idg
[)(, o - ™ - = :

: ater) an.d most of the gliders, suc
Sugar Glider (Petavrus [Jr(’llf((’[;g)
low-bellied Glider (r

s leqq.
h g the
and Ve
atistralis). Ty
petaurid possums are genery]| )
s LY regardeq
‘ a
: Ving in
) ) ‘ . i S 1N sy}
family g m_lp.s‘ Most species feed on plan
exudates (like nectar and sap), but supp|
S P 1 ‘ E
ment therr diet with gnall invertebr;ﬁ
€.
e thought to pe the
Striped Possum’s closest relative, is regard
ed as more insectivorous than the glidin
Slding

ainly on crickets and
other arthropods that live under bark

rather social animals, often |

Leadbeater’s Possum,

petaurids, feeding m

Most information on the diet of Striped
Possums is anecdotal, but suggests t}
generalist insectivores (although they have
been reported to occasionally eat fruit,
leaves and honey). Wood—boring insect
larvae are thought to be a particularly
mportant food for Striped  Possums, and
the animals have several distinctive mor-
phological characteristics that appear to
be adaprations for excavating these ener-
gy-rich  morsels from the trunks and
branches of trees. Their lower incisors are
very large, and they use these to gouge
and dig into wood. Their skull is also very
rounded, making it structurally more
robust to cope with the stresses imposed
when the animals lever up chunks of hard
wood with their teeth. The other notable
thing about Striped Possums is their clon-
gated tourth finger, which they we t©
winkle out fat beetle larvae from therr
cosy tunnels in the tree trunk. They also
use their long finger for tapping on wood
to locate cavities containing insect larvae.
All these characteristics make the \triPC]d
with

Possum  remarkably  convergent

Madagascar’s Aye-aye (Daubentonia tadda-

R <

€Y are |

wascariensis), which s known to -"PCC"'IISC

on wood-boring insect larvae.
One other feature of Striped

: 1l s
that caught my attention while 1%
Jeir biolo-

Possums

searching for information on d
¢y was the size of their brains. They have
the largest brain (relative to body size) O‘f
any marsupial, suggesting that they
fairly intelligent. Perhaps their large b‘m”:
has evolved in response to living i
cm’imnmen[

Aust. winte?
animal puts
s writte?

highly complex and patchy
tull of predators (see Nature
1999). A very interesting
apart from a few general article L
by Steve Van Dyck trom the Queet® "

. 10
- Bir le

Museum (one of the few peob™
al infor!™

attempt to collect any ecologic A
d only !

tion on the animals), 1 could fn

apl!

. TIER
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couple of papers on the biology of Striped
Possums. There had been no detailed field
studies of their habitat use or social life.
So we decided to conduct a study on
Striped  Possums at Roger’s established
field site, where there appeared to be a
?Zas?mble population of animals. Bold
idea!

| 'HE FIRST STRIPEY we caught was a
‘ ‘subndult male that happened to be
s
ittng about two metres above the
round in - y ~AD :
Ehak' n a small sapling. A vigorous
; ng by Charlie Roberts, a local natu-
ralist ; :
who worked with us, brought the

SUrprised -
: prised and somewhat angry little pos-
um - :
. to the ground. These animals are
Mowped fi s 2

h or having a fears e bite,
. g some bite, and
on number of very wary attempts

our par S £ :
(h part before 1t was safely in the bag.
ave rarely seen C :

b i rely seen Charlie accord such a
= qmnnﬂ so much respect!) We took
I prize i
o E ed possum back to camp and fit-

M with a radio-collar
9 collar so we could

Monitor Iv:
mtor his movements.
We followed

 —

this ammal for 38 days,

OcCating :
fot: g him each night when he was out
eedin '

g, thcn ek 4 5 »
Gy 1o checking him during the

fin
d out where he was denned. He

ATy
RE
EAUSTRALIA WINTER 2000
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(Above) The black and white stripes of the Striped
Possum may look obvious under a spotlight, but
probably serve as camouflage in the dark.

(Right) Striped Possums have a typical petaurid
hind foot (top). but their front foot has an elongated
fourth finger, which they use as a probe to extract
wood-boring beetle larvae from tree trunks. No
other petaurid possum possesses this unusual
feature.

used an area of around 20 hectares and
proved to be quite mobile. He changed
dens frequently and when we located him
at night he was often several hundred
metres from the den he had slept in that
day. While he confined most of his activ=
ities to the patch of rainforest where we
caught him, he occasionally ventured out
into the surrounding open eucalypt for-
est. His longitudinal black and white
stripes made him extremely ditticult to
see in the vertically oriented foliage of the
Eucalyptus rereticornis, which dominated
this open forest. We mused that stripes
d to be the perfect night camou-
al predators such as owls,
in the area, and
On the 39th day
ate our possum (I

Melbourne for

seeme
flage against visu
which were common
very fond of possuni.
Roger was unable to loc
had had to return to
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the next two days

and then for : .
articulal

s coming from a p
rainforest tree, slightly Od‘_{ Forl e
mobile animal. On the fol]ong_: lc?—/
1R oger and Charlie capturedlalll An.ut 1¥/.'§
tine Python (Morclia amethisting) 1 tl}.
lete with radio-collar and pos=

teaching)

i signal wa
bis, 18 such a

tree, comp
sum inside! A
In this carly phase of the study we ldlS—
covered the reason why there was 50 lictle
information available on Striped .l’ﬁ)ssums:
while not rare, they were fairly ditticult to
pinpoint and extremely difficult -to catch.
] set traps on trees where the animals had
been excavating wood-boring msect lar-
vae, but all 1 caught were the ever—pre_sent
and numerous rainforest rats (they filled
night). Back to spotlight-

easy to tind,

my traps every
ing! While Stripeys were not
we became more skilled at Jocating them.
We would walk some distance, then peri-
odically turn oft our headlamps ;n}d listen
carefully for the faint sounds of distant
possums dropping debris to the forest
floor as they chiselled into the trunks m
search of food. Occasionally we would
Jocate them by their smell. Striped Pos-
sums are reputed to smell Jike Skunks, but
i could not disagree more! They have a
sweet musky smell with a hint of pollen,
and while this smell may persist on your
hands for a day or so after handling them,
there is nothing foul about it. Perhaps the
persistence of the smell and the Skunk-
like black and white stripes have caused
this confusion.

Locating a possum (about once a week
if we spotlighted every night) turned out
to be the easy part. How on Earth do you
capture a possum sitting 10 to 30 metres
up a tree? Our main problem was their
mobility. The dense foliage and network
of vines in the raintorest provided plenty
of avenues tor escape, and any attempt to
chmb a tree to capture an animal resulted
in the possum disappearing rapidly into
the canopy. (Once or twice when animals
were located in small trees we even tried
cutting the whole tree down, but vines
usually prevented the tree from falling all
the way to the ground, and the possums
always seemed to vanish into thin air.) We
needed to reduce their mobility, but how?

Roger had been catching his tree-kan-
garoos using a tranquilliser gun and darts,
but no-one had ever attempted to dart an
animal as small as a Stripey betore (adults
weigh around 450 grams; about the size of
a guinea pig). However, miniature darts
seemed to be our only option, and they
worked! Once we started darting, our

30

capture rate increased, ;1lthoughv we were
only able to dart a small proportion of the
animals we sighted as many captures were
simply too difficult to attempt. \X/l?lle
darting we ran into another trustr';ltmg,
problem: possums are simply not designed
to fall out of trees, drugged or undrugged!
(They always secem to be able to hang on,
prevented from falling by a smgle claw, or
that long tail looped around a branch.)
Often the only way to get them down was
for Roger or Charlie to climb and cut the
branch, which the ground crew would
catch on a large piece of netting. Every

capture was a triumph.

NEWLY CAUGHT WILD
animals soon forgot
their normal shyness
and rapidly devoured

the honey we
provided for them.

T WAS SLOW WORK but gradually, over a
Inumbcr of freld trips between 1990 and
1998, we began to picce together a pic-
ture of the lives of these extraordinary ani-
mals. After many hours of observation
one came away with the impression that
they were bold, alert and very active (they
were certainly not dull and sluggish as
described by one carly observer). Our
field data supported the idea that Striped
Possums were indeed insectivores: most of
the animals we observed at Shipton’s Flat
were teeding on arthropods living in dead
wood, under bark, or in vine stems. We
frequently saw them roving about in the
canopy, clearly catching invertebrates.
Wood-boring beetle larvae were particu-
lar favourites, and our captive animals
were certainly very fond of these. Free-
ranging animals repeatedly visited trees
infested with beetle larvae, and these trees
rapidly began to resemble a mining site,
with large holes excavated all over their
trunks.

Stripeys also appeared to have a taste tor

sweet things. On a fe ac
& few OCcasiopg i [9‘

observed them feeding on necey
Indigenous Australians say that [héya
the honey of native bees. Locals in nor‘:};:l
ern Queensland told us stories of S(ri‘ 4
Possums raiding honey from d()lncsticizd
hives left in the forest (after tearing ah(]]e‘
in the wooden hive), and newly Cz\ug};
wilsi animals we held in cages soon fofgot
their normal shyness and rapidly devoureq
the honey we provided for them. Stripeys
are also known to raid sugarcane, pay
and rambutans, which does not always
endear them to farmers!

We fitted the possums we caught wig
radio-collars and, as with our first aniny|
we would locate them at night and gk
track them to their dens (usually tree hol-
lows) during the day. By doing this we
were able to map the home range of each
individual, and plot their den sites within
this range. Dens were generally scattered
through the possum’s home range, with
adult females using fewer dens than males.
The difference in the number of dens
used by males and females may be related
to the fact that males ranged over consid-
erably larger areas of forest than females
and subadults. Male Striped Possums cer-
tainly proved capable of covering large
distances very rapidly, as we sometimes
found out while tracking our aninuls.
one of our males, Dave,
a kilometre

Occasionally,
would depart for a site over
from the edge of the study area, racing
and crashing noisily through the canopy
with huge leaps. At these times we Were
left way

through the

behind, thrashing our
thick lantana on the ground.
Dave also pmvidcd us with some other

the ecology of

often

unexpec ted insights mto

oIl ,. tor extremely
Striped Possums. He was often extremel

3 ] C > W d
difficult to locate. Many nights we woul

vain 0

climb the highest ridges trying 1t [
Akl

pick up a signal from his 1';1({10—6011;1. :
ly f 1 : » iniaally
was extremely frustrating, as We lmtl y
1 A e dually, @

lhad no idea of where he was. Gradually.

1 11
wich his rovins
g the

. 1 oy from the
ridges and steep gullies away from

i Annai!
um

we became more familiar :
ways, we discovered he was ust
main  gallery forest along the
iver. Our supposedly rainforest pOs> |
seemed to have no qualms about SPL"}dm’
ime foras
k forest on

a considerable amount of his €
ing in the stunted open jronbar
the top of a dry ridge! »
Finding Dave each night l‘““‘?m hlt‘
somewhat arduous task, p;\r(iculm'ly “T (o[
late dry scason when the weather wat ! ¢
and humid. This is the time whe" [:c
country in the north burns. For sone?!
zm)ﬂ
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pespite being fairly elusive animals, Striped
Possums are not always shy. They will often sit

quietly and peer back at you from a safe spot in

| the canopy-.

fiom the south-east, where bush fires are
often catastrophic infernos, fires in the for-
est around Shipton’s Flat initially made e
extremely nervous. However these north-
ern fires are fairly cool, moving slowly
through the country, mainly along the
ground. We w_ent out to track Dave one
hight when a fire had finally reached one
of the ridges high above the niver. His sig-
nal was coming from the direction of that
ridge, and when we located him he was
out foraging happily as the fire burnt
through beneath him!

Since  other petaurid possums are
renowned as somewhat social animals, we
were interested to see whether Stripeys
spent much time in groups. We found lit-
tle evidence of this. During spotlighting
we rarely saw Stripeys together, and the
home ranges of the difterent individuals
did not overlap as much as one would
expect if the animals were highly social.
Despite this we made occasional observa-
tions that indicated there was at least some
level of social interaction. For example,
one night Roger and Charlie caught a
male Stripey, which vocalised loudly in
alarm (a deafening and unsettling sound if
you are close by). Within a short time, two
other Striped Possums appeared, obvious-
ly in response to the distress call of the

captured male. Alarm calls such as this
appeared to be a common response when
the animals felt threatened. One evening,
as we were sitting around in our camp, we
heard a2 Stripey calling repeatedly. When
we nvestigated, we found the animal
baled up in the entrance to a tree hollow
W].th an Amethystine Python poised above
11 striking position. Roger climbed the
ee and managed to shoo the python
away, but we were beginning to suspect
that pythons were a major predator of our
Possuins.

The fate of Mickey, one of our subadult
’1131§S, added to our suspicions. I had
noticed that most of the adult possuims
changed their den trees regularly, and
Wondered why. In contrast, Mickey used
very few dens and had one favourite tree

th - )
: At he slept 1n day after day. Being a

sub, .
adule with o relatively small  home

Tange, .
. 8¢, 1 thought that perhaps he had few
ens avail: : .
»“ka"ﬂlldhlc to him. We had monitored
ickey ¢lose
¢y closely through to the end of a

field ¢ .
d mip. On our return to the study site
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some months later we found him (or
rather his remains) and his radio-collar in
a python scat close to his favourite den
tree. Maybe sleeping in the same spot is a
dangerous thing to do when there are
wily predators such as pythons around: a
costly mistake for a naive young possum.

Our field work has come to an end for
the present, and as always, we have gen-
erated far more questions than answers.
How long do Striped Possums live? Are
they territorial? What is theiwr mating sys-
tem? How often do they breed? Hope-
tully we, or others, will be able to con-
tinue the study of these spectacular ani-
mals in the future. With their large brains
and bold, fascinating behaviour, they are
certainly a worthy subject for more

research.
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ACH EVENING DURING THE WET
season, at 14 lonely outposts n
the Northern Territory, com-
puters mounted in tall poles
topped by solar panels listen out for frog
calls that they've been trained to recog-
nise. Every pole has its own sweaty and
frustrating story to tell—but all worth 1t
if we find what we're looking for. You
see, Cane Toads are on their way, having
marched over the border from Queens-
land, and are now quickly spreading in
the Northern Territory. We hope to find
out whether they have any impact on the
native frog fauna by monitoring the trogs
before and after the arrival of the toads.
The introduction of Cane Toads (Buifo
marinus) to northern Queensland is a
familiar story to most Australians. So is
their failure to control the beetles they
were brought out for, and their subse-
quent spread north, south and west at
rates of around 25 kilometres a year. As
such Cane Toads are bad news. Apart
from their perceived ugliness, their

34

unpopularity is amplified by the danger
posed to children and Dogs by the venom
secreted from large glands behind their
ears, and by beliefs that they have done a
lot of damage to native fauna. Snakes,
goannas and quolls are thought to have
suffered, presumably from naively eating
Cane Toads and dying from the poison.
There are many compelling accounts of
population declines following the arrival
of the toads. The deeply entrenched
abhorrence of toads extends even to an
apparent community acceptance of driv-
ing over them, and using them for
impromptu soccer matches or to practise
your golf swing.

Toads are painted as villains, even to the
extent that Bob Hawke made it a 1990
election promise to provide funds to pre-
vent Cane Toads ever reaching Kakadu.
Part of these funds were used by CSIRO
to set up the now-defunct Cane Toad
Research Advisory Committee, of which
I was a member.

But are Cane Toads really such villains?

]?espite substantial anecdota]
tion, good scientific data are lacking .-
technically very difficult o monitg‘.]t A
number of goannas, or death addOl the I
black snakes, or quolls, before o
the toads move in. Also, the data
been collected are equivocal, (Jy,

lished data collected by Bill Ey s
now with the Parks and \X/ildlif;eéland’
mission of the Northern Territow 50;11-
gest that goanna populations sufferi;]itifl‘
ly, but that enough individuals Survive th;
onslaught and, in due course, the popula-
t?ons recover. Bill also tackled the ques-
tion of impact on the native frogs, in the
Gulf country, but was unable to find ap
effect. Absence of evidence, however, §
not evidence of absence and, even if some
scientists think that Cane Toads are not
really a problem, others accept that toads
will more likely turn out to be another
biologically as well as aesthetically unfor-
tunate and damaging import. Non-scien-

|
!
l
(
|

inf()nnah

or
and after

that have

tists, of course, have already made up
their minds—they want toads out!

Perhaps if there were really good data to
show that Cane Toads are significant
pests, governments would be more likely
to provide money for their control.

But how to get the data? This question
was pondered by the Cane Toad Adviso-
ry Committee in December 1994 and
called for
research proposals with the promise of
funding. As a member of that committes,
I was prompted to revisit an idea I hada

newspaper a dvertisements

couple of years earlier. I reckoned that the
overall variability of things in the wet-dr¥
tropics meant we would be looking to‘r
what might be a very small ‘signl:
caused by the arrival of the toads,
very large ‘noise’. I already knew about
this variability, from personal experience
in Cape York. I recalled driving along
road on sequential humid evenng ¢

. . Arac,
seeing on one night hundreds of the larg
Jorand

mn a

spectacular  burrowing frogs. Cycto!
novachollandiae, while on the next m_gh[
none. Clearly comparative surveys ‘beror(’
and after toads could easily be confou™
ed.x ]
The trick would be to have a very hlg.lT
sampling rate, preterably daily. Field wo!
can be good tun at first, but it soor
becomes tedious and daily sampling " :

3()00

A
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A toad pole’ ot ; :

Highwa'; havzhbozz:lng'“s so!ar panel and a microphone pointed to a gravel pit (obscured by the trees) that floods in the wet. Poles along the Roper Valley

mowitoring equipmer?twen nicknames, basgd on fqmous con'lputer scientists or biologists; this one is called Church (after the great logician Alonzo Church). The
, powered by batteries, fits into a canister that hangs inside the pole. The top of the pole is painted black to promote a convective, cooling

flow of air.

remote area, for months at a time, is a tall
order. We needed something automatic.
What could we monitor daily and auto-
;naucally? Frogs were the obvious candi-
3;;& Itis easy to imagine that frogs might
Z“ der when toads arrive; both eat insects
b:wliﬂve aguatic tad.poles', 50 competition
5 een toads and frogs is likely to occur

(Right) Maurizio Bigazzi and Les Fletcher finalise
the wiring on the solar panel before the pole is
lifted and bolted into position.

(Left) Frank Seebacher (kneeling), Tim Jessop and
Andrew Taylor install a programmed monitoring
system into a pole, where it is connected to
batteries, temperature sensors, the rain gauge and
the microphone, and pulled into position by a rope

)
- e "~ over a pulley, high enough to avoid being flooded
* .
Th
Caq-ﬁ problem 15 exemplifid by a CSIRO study by Deter when the rains come.
mng -
Whichiszf‘dc'nug““’ funded at the same time as ours, in
T mca“: :!(;1(.‘:5 of various fauna in the Roper River area
ods betwee red, pre- and post-toads, over four five-day peri- i1 both the juvenile and adult stages. Also,
| found «; N October 1995 and May 1997. The researchers 3 ; ’ ;
R nd Hittle eviden searchers 3 d of great attraction for automatic mon-
g adverse offe ce that cane toads have a significant ) . " -
ctin the short term”, although they did ident-  1tOTNG, the males sing to attract females,

Y some ne

o Su];vg:_:??luw Z‘borb(crm effects on Dingoes and beetles,
S (thrm;’]:hlg 1r1cft long-term effect on the small reptile

fon, howenes (hjtp“gt:l?nf;)( thnjr food supp.ly), They cau-
L e effect gf ic toadsmight be masked

Bty thag oy sm:l(;lcmcms . Th:s.xs exactly the sort of ambi-
¢ e y seeks to avoid. Whether or not we will

ains to be seen.
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with each species having a different,
recognisable song.

All we would have to do would be to
set up automatic recording stations at frog
ponds in front of the approaching hordes

CORDON GRICG
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{Above) This is the first Cane Toad the researchers
saw at Roper Bar, Northern Territory, in Januvary
1936, a couple of weeks after the first toads were
recorded there. Graeme Watson blocks its
westward journey.

(Right) Les Fletcher checks a site we call Darwin
(after Charles), before putting a recording system
in for the 1999-2000 wet season. The bushfire didn’t
damage the solar panels, batteries, microphone
nor cabling, which remain in the poles year round.

Lightningis another potential hazard to their
survival.
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of hungry toads, and monitor calling
activity before and after the toads arrive,
and then for a few more years. Simple! [
had put the idea hesitantly to the com-
mittee in 1992,

dropped it because of the obvious practi-

November but soon
cal difficulties: we would be forever hav-
ing to change the recording tapes and,
besides, the toad front was in country
quite inaceessible in the wet season.

But by 1994 the need for research on
the impact of toads had again been recog-
nised. Also, the toads were heading into
more accessible  country. It looked as
though accessible recording sites could be
placed in the western Gulf country
between Mataranka and Roper Bar, along
the (nearly) all-weather Roper Valley
Highway.  Furthermore, | reahsed
computer

that
software and digital-storage
technology had probably improved—
hopefully to a poimt where the recording
could be done digitally, for long periods
throughout the wet season without hav-
ing to continually change tapes. Maybe

, TR e )
the 1dea was worth resurrecting. Howe \

. o i

er. the implementation of this sort of |
1 1 ; ' be nme

computer application was way beyond

=

and, with only a week to submit a pro-
posal betore the closing date, | needed ©
find an expert, quickly. _

I found one in Andrew Taylor, fr?m thci
University of New South Walc‘s' SC!‘O(: !
of Computer Science and Engineeriis

! 2 friend of d
whose sister happened to be a friet
But Andrew?

friend of a friend . o5
whereabouts were unknown. He “4'“ by )
holidays. The proposal was due ”:.IHL
Wednesday, one week away. Even(l.;w.L
on Friday, after much pestertng, l.pl(m
out of his departmental secretaty

- dl
o e 10 Were

Andrew and his wife Monica "
1 resort ¢

o’

Pajinka Lodge, an ecotourisn
> very 1@ ork. | lefen
the very tip of Cape Yo N S
h
Sl ~ould ¢t
on a spotlighting walk and | LOE ol
him about 10 pm. | ph()ncd back.

’ <1, The®
Linterest him? 1 described the ‘ded.t thett

1essage™

On Sunday evening, 1 was told h

. - "

were long silences at his end. ‘B ly it
. : Jorrccally s
yes, he'd done something techmeally

UL

R
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jJar on night-flying }1irds. Yes, it was pos-
gble, but it wouldn t be easy. Did | have
recordings of all the frogs? (No, but [ was
e We could gctAthcm.) Would we be
Jble o find sites with mains power? (No,
but | imagined we could use solar power.
Lots of sunshine in the Territory, and did-
gt computers run.on 10\v—voltagc e
way?) Yes, but what about in the wet
season? Wouldn'e there be lots of cloud?
(M. Yes. But it’s often clear in che
mornings before the cloud  builds up,

amy

except if there’s a cyclone or something.)

Andrew then spelt out what could be
done. Theidea would not be to record all
the sounds, but to ‘tram’ software to
recognise the calls made by each of the
species of frogs (‘voice recognition’ train-
ing), and to record only the species name,
coded. This would be a huge saving in
storage requirements. Instead of having to
tape and store large amounts of digitally
recorded sound samples, the system
would identify the species calling and
record just that, in brief text form. The
system could listen for several hours every
nighe, running on battery power, and
store the data at regular intervals, and for
months at a time. Nightly sampling times
could be altered in response to hours of
sunlight during each day, and batteries
would recharge the next day. Andrew
would determine sources and costings for
sutable batteries, computer boards and
ancillary hardware as soon as he got back
from his holidays. When was the applica-
uon due in? Bloody hell! “And by the
way”, Andrew said, “Cane Toads have
reached Cape York. We saw the first one
here tonight, on our spotlighting walk.”*

[ sall hadn’t met him, but Andrew
seemed to be the expert we needed. And
what a rare find he has turned out to be.
How many computer experts do you
1_(“0“’ who are specialists in computer
dentification of biological sounds, who
can write computer software, and who
can QISO diagnose and replace fauley elec-
tronic components and solder up circuie-
1y by torchlight, surrounded by mozzies
i Squatting under a flapping tent-fly
ert.'Ctt’d hastily in the face of increasing
drizzle? Apd

all this while still following
the crickee?

& -
. Taeme Watson, a zoologist from the
niversi S

tversity of Melbourne, joined the crew

*
My wife J
Were told

Mingliy I
"ad djs;

an and 1 visited Pajinka i January 1998 and

that che quolls that used to be a real attraction,
with the gueses nightly and taking kitchen scraps,
IPpeared after the Cane ‘Toads arrived,
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as our much-needed expert on Northern
Territory frogs and ctheir calls, Azmd
Hamish McCallum, down the corridor
from me in Zoology at the University of
Queensland, agreed happily to Ac‘nSlll't‘ we
had a suitable experimcnml design and to
) ) e
undertake the analyses when (and 1f7) we
got data. .
So we had a team. The application was
time and the commuteee,

submitted n
its ;lpprov;ll. All

without me there, gave
we had to do now was do 1t.

TRIP TO THE STUDY AREA n _l;lnu;lry~
\ 1990 helped build the collecuon ot

recordings of relevant mating calls, and
we found froggy-looking sites for moni-
toring stations along the road between
Mataranka and Roper Bar. Our arrival at
Roper Bar coincided with that of the first
toads. We'd have to get cracking, or the
proposed study area would be inundated
before we even got the monitoring sys-
tems in place.

Now Andrew had to write the sottware
and we had to decide how best to put
tragile computer equipment into a pro-
tective housing of some sort, safe from
the weather and potential vandalism, with
solar panels mounted suitably. and then
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EOLIRTESY ANDRREW TAYLLR

Litoria rube)ia,

P == ————— __=EEES
Cyclorana longipes.

Automatic recognition of frog calls

The familiar frog sounds we hear on wet summer nights are the calls of male frogs, advertising for female partners.
Typically, all the males of a frog species use the same advertisement call and this call is different from that of other
frog species living in the same area. The calls have distinctive patterns in both frequency and time, which allow
females to recognise the calls of their species. It also allows our computer software to identify the species of
advertising male frogs.

Shown here are spectrograms of the calls of three different frog species, each recorded from a single frog calling
only centimetres from the microphone. These spectrograms clearly show the distinctive patterns recognised by the
female frogs, and by our software too.

However, frogs don't usually take it in turns to call, nor do they always ‘speak clearly into the microphone’, and
there is often other background noise, like rain, wind or insects, to contend with. Thus the sound coming into our
systems is a lot more cluttered.

Identifying frog species under such conditions was the major challenge in developing our software. It is
accomplished by breaking sound into brief fragments less than a tenth of a second long. Some fragments will
contain parts of frog calls without interferences from other frogs or background noise. Although these fragments are

too brief to allow identification of the frog species with certainty, when we combine many such fragments we can
reliably identify the call as belonging to a particular species.

Every ten minutes, between 8 pm and midnight, the software logs the identity of any species heard with a roug”
: . . . a
estimate of their abundance. Temperature and rainfall data are also logged on an hourly basis. Once we analyse

! in
the data over consecutive wet seasons, we should be able to determine whether there are any changes

abundance of native frogs after the arrival of Cane Toads in the area. T
__Andrew Tay'0

University of New South Wales

“
winNTER 2
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build and deploy them.

Thanks to Les Fletcher and Bill Sta-
blum, stalwarts in the University of
Queensland’s Zoology workshop, a suit-
able system was devised. For each of the
staions, - the  monitoring equipment,
comprising two computer boards, power
SUPPI}’, pre-amplifier for the microphone
CtC, 15 mounted within a section of PVC
water ‘pipe. This metre-long canister
hangs from 4 shackle attached to four 12-
volt batteries in a frame, and the whole
assembly hangs from a pulley in the top of
1 hollow steel six-metre

The ¢

ed .
: mto the poles through a panel at the
ottom and

‘ lighting pole.
amisters and batteries can be insert-

- pulled up, on a rope over the
ulley, higher |
i ¢y, higher than the water level likely
uring > 3 N
o g the wet season. Solar panels are
ounted , 5 3
t the top of the pole, along

with te - .
temperature sensors, the micro-
}Jh()ne

and a tipping-bucket rain gauge,
and ¢ 8

. ables run within the poles to con-
€Ct evervthi .
o l“’“ythmg appropriately. The poles
) < - .
olted onto concrete tootings and,
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when complete, look little ditterent from
any number of installations along road-
sides everywhere, so they attract little
attention.

Ten of the pole stations were installed in
January 1997 with a great deal of help
from Les and from volunteers, particular-
ly Frank Seebacher, Tim Jessop, Peter
Kind, Tim Schultz, Ida and Maurizio
Bigazzi and Jan Grigg. The toads were
already well west of Roper Bar, so we had
to abandon the two most easterly planned
sites and replace them with two new sites
farther west, closer to Mataranka. We
spent more than a week digging holes,
mixing concrete, and lifting and bolting
the poles and their solar panels into posi-
tion. Hot work.

We hoped to catch the end of the
1996-97 wet season, and managed to get
four prototype systems into the most east-
erly poles. When Tim Schultz down-
Joaded them in May, everything had
worked beautifully except for a minor

glitch in which the frog-call identification

The Long-footed Frog ( Cyclorana longipes), a
burrowing species of the tropical woodlands of
the Top End, breeds in temporary ponds. The
prolonged nasal moan of advertising males is

heard only early in the wet season on nights after ‘

heavy rainfall.
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sottware was not turned on. We had love-

ly data on temperatures, rainfall, sampling

. = JR
times and battery voltages, but no fro@ |

]

Andrew assured us it was a simple error |

castly fixed, and so it proved, because we |
got a full run of data tor the 1997-98 wet
season, from November to May (see box)- !
Meanwhile, [ approached Piers Barrow.
Project Ofticer at Kakadu National Park, :

\

)

to see if he was interested in getting Some |

r - b | S

baseline data there betore the Cane ToX

. . - : a8,
arrived, in m;lybc five years tiume. He w {

: 1 ; re
S0 we again headed north with mor

poles. and more concreting, and i“““ucd
four more recording systems. bringing the
total to 14,

After downloads in April 1999 we !
have good data sets in two arcas over e

] il
wet seasons. The toads have t‘“g““cd '

oW

- . s Villo
out of the ten sites along the RopeT :
- - e nnk

ley Highway, from the cast. By the
3(]0“
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| article 18 published, atter e
chis

Il)()9,2()()() wet season,  we  will [ave

,gugh data for serious analysis to begin.
€1 <

We !

ifwe can tind the money.
s,

Jope to collect data for several more
)ze‘n’

! i CANE ToADs reach Kakadu?
q You can bet on it. What biologi-
-l damage will they do? No-one knows.
:);/c may measure what they do to the
pative frogs, but 1t will require L:O”t‘(’t]().ll
of other basehne data to d-ctermlnc possi-
ple impacts on other l?l()t‘.l. Howcvcr,
many Pgoplc believe chat just having toads
i Kakadu would be damage enough,
pecause they are unsightly and foreign.
Could Cane Toads be eradicated? Prob-

bly not, except I chink it would be worth
al )
sp

or d Bt o
Viruses specific to the family Butonidae,

ending money to try. Hand collection

irect killing is obviously impractical,

(Left above) Giant Frogs (Cyclorana australis) in
amplexus. These frogs breed at the start of the
wet season in shallow, static water.

(Left below) Andrew Taylor an(! Graeme Watson
compare reference material with sonograms on
screen from the previous night's recordlpg session
near Roper Bar, Northern Territory. The library of
advertisement calls collected were then used to
‘train’ the monitoring equipment.
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. id areas. Males adv
The Desert Tree Frog (Litoria rubella) is widespread and occurs in many an

which might be able to be
the population by an inse
possibility. Fowever,
PR disascer

spread through
ct vector, offer a
especially after the
with the Rapbit Calicivirus,
community pressure may  prevent

the
release of any virus, even tor

the much-
maligned toads. The Australian Anim

al
Health Laboratories at Geelong,

n Victo-
ra, pursued  some promising  lines  of
mvestigation as part of the CSIROY Bufo
Project. but that stopped when the funds
dried up.

The best hope is for the discovery of
some sort of hi-tech magic bullet or, per-
haps,

some sort  of - control by

pheromones. Rapid advances in biotech-
nology ofter at least a tiny ray of hope, for
this and for all our non-native pests. Och-
erwise, along with several hundred other
species of deliberate but deleterious biot-
1Ic 1Imports, from grasses to vines and from
Rabbits to Camels, we will have to be
resigned to Cane Toads in Kakadu and,
probably, just about everybloodywhere
clse.

FURTHER READING

Barker, J., Grige, G.C. & Iyler, M.J., 1995,
A tield guide to Australian frogs. Surrcy
Beatty and Sons: Sydney.
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Carling, PC., Hertog, A., Burt, R.J,
Womibey, ].C. & Forrester, R.1., 1999. The
short-term effect of cane toads (Buto marinus)
on native fauna in the Gulf Country of the

Northern Wildl.  Res.  26:
161—185.

Territory.

laylor, A., Watson, (., Grige, G.C. &
McCallum, H.1., 1996, Monitoring frog
communities: an application of machine learn-
ing. In Proceedings of the 8th Innovative
Applications of Artificial Intelligence
Conference, Portland, Oregon  August
57, 1996. The AAAI Press: Los Alamitos,
Calitornia.

Tyler, M. )., 1989. Australian frogs. Viking
O’ Neill: Melbourne.
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HAS A PARTICULAR FONDNESS FOR
CROCODILES, ECHIDNAS, KANGAROOS,
FROGS AND FLYING, AND HOPES THAT
NEXT TIME HE GETS A MADCAP IDEA LIKE
THIS ONE, ESPECIALLY IF IT INVOLVES
CONCRETING, SOMEONE WILL QUIETLY
STRANGLE HIM.

ertise with a harsh and rather boring squark, repeated endlessly.
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ALE SNAKES, AND MALE
lizards too, have extraordi-
nary penises. To  start
with, they

Males tend to be cither ‘right-hnndcd’ or

‘Jeft-handed’ with respect to which penis

they use, although it also depends on

which side of the temale they end up on
when the critical decision comes up. But
to put your mind at ease, a male can use

have two!

only one of his penises at a time.

The fact that there are two of them 1s
only the beginning of what is strange
about snake penises. In snakes the sperm
is not transmitted through the penis in a
tube (as in mammals) but rather down a
groove in the side of the penis. When not
in use, the penises are carried inside-out
within the base of the tail. When mating
takes place, the appropriate penis is evert-
ed and expanded. Once mating is com-
pleted—and it can take several hours in
some snakes—the male pulls the penis
back into its inside-out state by small
muscles attached to the inside of the
penis. Of course this means the muscles
are attached to the outside of the penis
when i the side-out state—it’s compli-
cated!

These attributes are interesting and

Double trouble

strange, but by far the most intriguing
thing about snake penises for me is their
tremendous  anatomical  diversity. The
evolution of anatomically complex copu-
latory organs is onc of the most wide-
spread themes across all sexually repro-
ducing animals. However, it has proven
very difficult to understand  why such
complexity has come about. In this article
I will outline some of the reasons why
biologists think this tantastic diversity has

evolved.

AM A BIOLOGIST and much ot my
I research involves trying to figure out
the evolutionary relationships of ven-
omous snakes. 1 generate family trees that
illustrate the relationships between species
based on data drawn from both anatomy
and DNA sequences. With these trees,
not only do we get a better understanding
of the snakes” evolutionary history but we
also can generate classifications and tax-
onomies that reflect these relationships.
Much of my recent work has been on the
venomous elapid snakes of Australia and
New Guinea and their relatives. The fam-
ily Elapidae includes virtually all of Aus-
tralia’s 90 or so species of venomous
snakes (brown snakes, black snakes, death

How did snakes and lizards end up with two penises? We don’t know for

sure, butthe best explanation is probably that the ancestors of snakes

and lizards gave up having a penis for a while and reverted to ‘cloacal

kissing’, that is simply touching the two cloacas together to exchange

sperm. Most birds (with a few exceptions; see Nature Aust. Summer

1998-99) mate without the use of any sort of penis and it works just fine.

There is some support for this idea if we look at the New Zealand

Tuatara (Sphenodon punctatus), a primitive lizard-like animal thoughtto

be a member of the ancestral group that gave rise to lizards and snakes.

Tua i i i
taras have neither a single penis nor hemipenes; they are cloacal

kis
sers. At some later stage, the ancestors of lizards and snakes must

have then re-evolved intromittent organs, but this time they were free to

re-invent the structure. Clearly the double structure they ended up with

iS quite unusual.
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adders, Taipan, Tiger Snake ete.)

_ b
includes around 20)) species fr Haly

om Othcr
as the A
African
American and Asian cor
sea snakes.

parts of the world, such fio

Asian 8

Mampy,
o

al snakes 4ng s
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and cobras,

Part of my recent research jp

; ! Volve
comprehensive  descriptive ;

SUrve f

— . — =

penis morphology for nearly
Australian elapid snakes.
months, but I searche

all specieg of
It took Many

onths, d through hundreg,
of jars m all the museum collect

Australia to find them.
examined

lons iy,
In the eng |
. over 700 penises from ¢3
species  that were each scored for 14
aspects of therr morphology. Why did |
concentrate on the snakes’ penises? \Wel|
part of what makes snake penises sc;
bizarre to look at also nakes them very

good for inferring evolutionary relation-

.

ships and taxonomy. For example, | gis.
covered that there are eight  different
types ot penis, which are each unique to
individual groups within the Australig
clapid snakes. Thus those snakes thy

share a hemipenis type are also thought (

to be closely related, and these results are 1
corroborated by DNA sequence data.
In scientific circles the male copulatory
organs ot snakes and lizards are referred to
as “hemipenes’; right and left hemipenes,
that is. There is a tremendous diversity in
size, shape and what only can be called
ornamentation. Herpetologists describe
this ornamentation using such terms
fleshy
ridges, terminal awns, apical caps, nude

spines, Dbarbs, protuberances,

|

disks and hooks. There are almost 3,000 {

species of snakes in the world and these
species display hundreds ot strange and
unique hemipenes. Perhaps the best place
to start is to simply outline the tremet-
that exists in snake

dous diversity

hemipenes.

Many pythons have bulbous hemipenes
and

e .

with many complex convolutions
valleys on the surface. But pythons tend |
to have very smooth hemipenes. This 1
in contrast to most other snakes that lmyt‘
the entire outer surface mvcrcd. “T
numerous sharp, calcified spines. IF gives
the hemipenis a rough texture similar ©0
that ot a Cats tongue. These spines ""‘.H )
vary in density and size between specie™ \
but more interestingly, they also vary u‘x
S akes have the 3
small spines arranged i complex \\'h“"]’
] or N ”e_'“
hcmipcm.\‘.
st

their arrangement. Some sn

around indentations.

small
that
Hlemipenis shape also shows !

s . . <y escre
leLISIty with some being corkscrt

rows around the

run

yeth

X U
NATURE AUSTRALIA WINTER

]



-

others long thin rods, and still others that
look like short thick lumps with fleshy
protuberances.

So WHY DID THIS diversity in penis
morphology evolve? One of the oldest
and most favoured hypotheses for the
evolution of complex genitalia is what is
alled the ‘lock-and-key’ hypothesis. 1t’s
pretty simple. The male copulatory organ
represents the ‘key’ and its anatomy is
;\'UCh ythat it will only fit into the right
%OCk, the reproductive system of }Ilc
females of his species. Thus evolution is
thought to have favoured a system where
1615 difficult or impossible for matings to
take_placc between members of diﬁi’rcnt
:}}’CCWS- Females are able to make sure
}T?y are mating with the correct male by
_F:'P“SSCSSiOH of the appropriate ‘key’.
;m](;s ‘tlilje(,)ry necessitates FImt a new ‘lock’

ey’ evolve cach time one species
evolves into two.

With regar shakes it iclens coe
Wy 1 et might s bl
I most species ] i li i oot
s s bilobed L.JL 1 individual I]CIT"PC_
M th‘. ]T]]'IS means the top of cach
e ‘]'_, l? d!w-dcd into two parts. In

species this is so pronounced that, if
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The Golden Crowned Snake (Cacophis
squamulosus) (above) has two unusual
projections from the tip of each hemipene lobe
(right).

both hemipenes are protruded, it looks
like the male has four penises! The
sperm-transmitting  groove (the sulcus
spermaticus) on the outside of the
hemipenis is also split in two and contin-
ues to the tip of each lobe. The female
reproductive system of most snakes also is
made up of two tubes, the left and right
oviducts. The division of the hemipenis
into lobes is thought to facilitate the
tansfer of sperm to both of the female’
oviducts.

This sort of arrangementscems to lend
some evidence to the ‘lock-and-key’
hypothesis for snakes, but there is other
compelling evidence against it Female
snakes don't really seem to have ‘locks’
that fit the ‘keys’. The diversity in female
ACts in N0 way compares to

reproductive tr
n male hemipents

the diversity observed 1
can compare ten specics

morphology. We :
ly ditferent

of snake, cach with complete
penes, but the reproductive

types of hemti
s from cach of these

tracts of the female

species are likely to look very much the

s
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(Above) Western Brown Snakes { Pseudonaja

nuchalis) have prominent basal hooks and spines
on their hemipenes (left). These are used to ‘lock’ f
the male into the female once mating has started.

(Right) This plate illustrates representatives of
all the major types of hemipene shapes and :
ornamentations found in Australian elapid

snakes. Note the diversity in spine distribution
and size, the pronounced ‘basal hooks’, and the
exaggerated ornamentation. :

same. Further, 1t mmplies that a female

must actually go as far as maung with 4

male just to find out if he is of the s
s sInce

species, and that can be dangerous >
ﬂol'[,

she may be wasting reproductive ©
Thus the ‘lock-and-key’ phenomenon i

. . -~ . 1Ol
probably not what is tuelling the eve

tion of complex genitalia n snakes. ;
h . Aes ANt

Another argument is that nales !
F © Collﬂl\[

females may have a rcprodllffl" :
and

ot interest, in evolutionary terms, ”
. 2 e’ Wi
may tanslate into an ‘arms 1ce
2. From

, N . 'r(i"c

a male’s point of view, he wants © fe ’
| his abu”

respect to the evolution of genitall

as many eggs as POSSibIt‘ witl i
o th ¥
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dant sperm and that means mati
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many females as possible. From a female’s
point of view, she needs to make sure her
few eggs are fertilised by the best male
possible. Because males and females have
different interests at heart, it has been pro-
posed that this could lead to different evo-
lutionary forces acting on male and female
copulatory organs.

With regard to reproductive organs, we
could predict that males should evolve
structures that make sure the females will
use their sperm. There is a good example
of this in snakes. Some snakes have two or
more exceptionally large spines at the base
of the hemipenes. These are called “basal
hooks’. During mating, these giant hooks
are lodged directly into the wall of the
female reproductive tract and, while mat-
ing is taking place, it is virtually impossi-
ble for the female, or the male for that
matter, to quickly break up the engage-
ment. All seven species of  Australian
brown snakes (Pscudonaja spp.) have very

large basal hooks. This may be usetul for
males for a couple of reasons. First, the
basal hooks would make it very ditticult
for another male to dislodge the mating
male. Male combat is ftairly common in
snakes and it is often the case that a male
will try and compete for a temale even
after mating has started. Second, these
hooks can cause some superticial damage
to the female’s reproductive tract and it
may be that males have evolved the hooks
for just that reason. The tfemale may not
be willing to mate again soon, ensuring
that the male that inflicted the damage
also will be the one that fathers the oft=
spring. We can speculate that the female
evolutionary counter-attack to this male
reproductive strategy could be to evolve
tougher reproductive tracts that are not as
casily damaged by the basal hooks, thus
preserving her ability to mate agaim with
another male soon after copulation. OFf
course males could respond to this by

A pair of Taipans (Oxyuranus scutellatus) engaged ¢
in mating. The male only ever uses one of his .

hemipenes during mating. Which on

e he uses

depends on which side of the female he endsup !

on after courtship.

evolving even larger basal hooks.

this arms race, each evolution
one sex must be dealt witl
sex on a continual basis.

Hemipenis morphology

3 : . UL
other evolutionary solutions to the |

lem of male combat. A rather
41d is repres
the AficH!
This speci®
|k.mjpcllt"
ake: when
].C“-_glupt"
cent of the

1 be ¢

example of evolution gone W
sented in the hemipenes of
Mole Snake (Pseudaspis cana).
has what may be the largest
relative to body size of any §
corksc

extended, cach

hemipenis is up to ten per
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et chat male Mole Snakes should have
) L A
ong hemipenes o make sure it is their
}16;"]] that are used for fertilisation if they
§

lucky enough to get a mating (assum-

are . -

o that it is the sperm placed farthest up
s . PR

b reproductive  tract that fertilise the

ros). But there are lots of other snake
egeY N »

yose females mate with more
that smaller

Perhaps male Mole Snakes

SPCCiCS \\'l

one have

than male

hcmipellcs.
also have to physically fight for matings.
gure enough, when we look at Mole
Gnake mating behaviour it becomes clear
that they are ferocious competitors. They
engage in brutal battles for females that
often involve lacerating each other with
their teeth and inflicting debilitating
wounds. These battles go far beyond what
male snakes of other species engage in.
Why do they do this? Female Mole
Snakes have very large litters of up to 95
babies and that’s a lot of reproductive
potenml to lose if your hemipenis is not
up to the task. It may be that hemipenis
length is an alternative to basal hooks in
male Mole Snakes. Whatever the case,
evolution has probably been acting very
srongly on both fighting ability and
hemipentis length in this species because, if
you can win the brutal fight, then you had
better make sure your hemipenis is going
w secure a large number of fertilisations.

THESE PARTICULAR CASES may provide
partial explanations for why basal
hooks and long hemipenes have evolved
in some snakes, but they cannot explain
the evolution of the multitude of other
more  subtle snake
hemipenes, or indeed the tremendous
diversity in copulatory organs found n all
sexually reproducing animals. How can
we explain fleshy protuberances, ridges,
spines, apical caps or nude disks?

Another hypothesis is arguably the best
supported and offers us the most wide-
reaching explanation—female choice.
The argument goes something like this.
Females are generally the choosy sex with
ePect to picking a mate because their

structures  1n

reproductive investiment comprises only a
few precious eggs compared to the male’s
Many sperm, thus females need to have
Some way of evaluating a male’s potential
0 make sure she gets the best one possi-

€ _t‘) father her offspring. The fteimale-
choice hypothesis for the evolution of
claborate male genitalia suggests that
fcmgleg
Mates based on preferences for particular
eets of the
NATUR E

discriminate among potential

male’s genitalia—and she
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does this probably after she has used other

cues (such as large body size or fighting
;1‘bi]ity) to decide to mate with him in the
first place.

But why would females use copulatory
OTEANS as a way of choosing a good male?
Wouldn't they be risking their reproduc-
tive effort if they mate with a male that
turns out not to be so good? Well, there
are two important points to Keep in mind.
First, copulation and fertilisation general-
ly do not occur at the same time, so a
female can mate with a male but not nec-

essarily receive any sperm if she ends the

DURING MATING,
these giant hooks
are lodged directly

into the wall of the
female reproductive
tract and it is
virtually impossible
to quickly break up
the engagement,

mating early; and if she does receive
sperm, she may not necessarily use it to
fertilise her eggs if she mates with other
males afterwards. Thus, copulation can
serve as a sort of ‘internal courtship”.
Second, for as yet unexplained reasons,
females do tend to prefer some aspects of
hemipenes over others and, importantly,
these preferences are generally quite arbi-
trary. Moreover, a preferred hemipenis
does not necessarily have to translate into
the male being good at other things such
as catching food or growing big; thc~
female preference for a particular type of
hemipenis may be there just by ch;m_cc
alone and indeed may even contradict
other male quality cues. This 1s casier to
explain by using an analogy. We all kl?ow
people prefer chocolate 1ce-
In our

that some .
cream while others prefer vanilla.
i icecream we make

case, the choices
| or repro-

have no bearing on our SUrviva .
ductive potential, yet there may still b(..‘ a
genetic basis for our preference. W‘]t]]
snake hemipenes, arbitrary female prefer-

ences can translate into evolutionary
change in males because the preferred
attributes  of their hemipenes have a

genetic basis. Thus a male that possesses

some new and preferred hemipenis fea-

ture will father more offspring and, even-

tually, this feature may become estab-

lished as the norm for the species. What

makes all this work is that female prefer-

ences evolve and change too, often quite
quickly, and as they do the male anatomy
will be altered over successive generations
as those males with the preferred varia-
tons will have greater success in fathering
young,.

This same theme, sexual selection by
female choice, is common to all sorts of
biological attributes that females might
use to assess a male’s quality. We see its
by-products in the exaggerated horns of
male ungulates, the gaudy colours of male
birds, and large male body size in many
primates. It is an amazing and pervasive
biological theme, yet it is also a highly
complex one—the study of sexual selec-
tion always leads to more questions. We
can ask the ubiquitous question “Does
size matter?”. Sometimes it does, some-
times 1t doesn’t; the answer will always
depend on which female you ask and to
what species she belongs.

FURTHER READING

Arnguist, G., 1998. Comparative evidence
for the evolution of genitalia by sexual selec-
tion. Nature 393: 784-786.

Eberhard, 11 G., 1985. Sexual selection
and animal genitalia. Harvard University

Press: Cambridge.

Eberhard, 1.G., 1993. Evaluating imodels of
sexual selection: genitalia as a test case. Amer.
Natur. [42: 564-571.

Keogh, J.S., 1999. Evolutionary implications
of hemipenial moiphology in the terrestrial
Australian elapid snakes. Zool. ]. Linn. Soc.
125: 239-278.
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FEW YEARS AGO |

moved to Wollongong

on the New South

Wales south coast, to
study for my doctorate on the medicinal
properties of marine organisms. Hemmed
in by a majestic escarpment and a rugged
coastline, what better environment for a
young, enthusiastic student to test some
ideas about life. One of my university lec-
turers had taught me that the answers to
many of the problems that plague human
populations could be found in the rich
store of knowledge that is available n
nature. The creatures and plants with
which we share the Earth provide a
library of successful evolutionary strate-
gies and the greatest bank of resources
available to humankind. But what I didn’t
know was how little we understand and
appreciate our natural resources, nor did |
realise the true magnitude of the pleasure
and satisfaction that can be gained from
studying them.

C()NTAG!()US DISEASE 1s an unavoid-
able consequence of living in high-
density populations. It is a problem that

humans, and other colony-forming

organisms, have been fighting throughout
evolution. The discovery of antibiotics
was a remarkable achievement m human
history. But over the last couple of
decades micro-organisms have ftought
back, through the evolution of multi-
drug resistance. Coupled with the desire
to discover safe and effective drugs against
a wide range of diseases (including HIV
and cancer) we are now forced to search
for new sources of potential pharmaceu-
tical agents. And it is not surprising that
many researchers have turned towards the
sea.

The world’s oceans represent the largest
untapped reservoir of biologically active
natural products. The ocean 1s said to har-
bour more biological diversity and a
greater diversity of chemical structures
than terrestrial ecosystems. Yet research
on marine natural products lags a long
way behind the equivalent research on
land. This is primarily due to the difficul-
ties associated with working in the
marine environment and confounded by
the lack of traditional medical knowledge
on marine organisms. Nevertheless, the
majority of natural compounds that are
now showing promise as anticancer drugs

e
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come from below the surface of the ocean.
In the search for new drugs from the sea,
researchers have made the most of clues
from the natural history of marine organ-
1SS, Mcciicil];ll research has concentrated
on S_Oft—b()died, brightly coloured, slow-
“jOVllllg or sessile organisims that appear to
'i?l”f@ toxic compounds to protect them-
Selves . Marme  species use toxic com-
F’OU\l]dS to compete for space, keep their
surfaces free from fouling organisms, and
\""ﬂrd off predators
E‘\‘/t];()gcns. Through their long history of
‘ ()‘lelf)llill'y warfare  many  so-called
;;1:1/1&1:@ lnvcrtelnjnt'cs have had to fight
more sophisticated predators and

COMmpety .« T .
petitors. The chemicals that have
eVOlVC

potential and

({ L. - .

" o protect these marine nverte-
A are ofte : : . :
G e often highly biologically active

alid are b1 :
i ¢ therefore the compounds we seck
'medicinal purposes.
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Molluses  (slugs, snails, cephalopods
cte.) comprise the second largest phylum
of invertebrate organisms, with over
80,000 living species described. Never-
theless, the chemistry of by far the major-
ity of molluscs has not been explored to
any degree. This 1s partly because 1t s
assumed that the physical protection pro-
vided by the shells of snails prevents the
need for toxic chemicals. Notable excep-
tions are the predatory cone shells, mem-
bers of the genus Conis. Many of these
mainly Indo-Pacific snails feed on worms
or other molluscs but about 70 species are
spccinliscd to feed on fish. These fish-eat-
ing cone shells have evolved a sophisticat-
ed hunting mechanism that involves har-

pooning their prey with a poisonots

barb. The poison is a de
rful enough to kill a

adly mixture of’
nerve toxins, powe

human. The toxins lock onto receptors in

(Above) The serene rock pools at Bass Point,

Shellharbour, provide the perfect breeding habitat

for a large diversity of intertidal molluscs.

(Left) One of the predatory cone shells, the Textile

Cone (Conus textile).
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Many nudibranchs like this Spanish Dancer
(Hexabranchus sanguineus), shown here with its
egg mass, embed their eggs in fragile ribbons
that are firmly attached to boulders.

nerve and muscle cells with remarkable
precision, and tor this reason the ‘cono-
toxing’ are regarded as valuable research
tools by neuroscientists around the world.
Conotoxins are also being researched tor
use as strong pain killers, as well as poten-
tial drugs against epilepsy, depression and
schizophrenia,

Limited chemical work has also focused
on shelled  molluses 1 the  family
Siphonarndae. Known as false limpets,
these snails usually inhabit the upper
ntertidal zone. Several compounds isolat-

iE

. ' . - 0 rid
ed from Australian species of Siphota

as well as being
I

- . . [ T [h(‘
require chemical protection despite

have antibiotic properties,

. . : ] ISt
toxiC to fish. Thus some marine snails

presence of a shell. |
natur?

Most rescarch into  molluscan
5]16”‘

products has concentrated on the :
% . : . > such
less marine snails or ‘sea slugs’. One s

hid('l‘

species is the large intertidal slug One W
b1~

la binneyi trom California. This ampl
ous animal produces a milky white S“rl
. . ‘ " ¢
tion to deter potential predators. T

) . ) , i e ey
defensive secretion is prnn;\nly sugdl

? ]
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Mmucus but it also contains a compound
called onchidial. Onchidial not only
deters intertidal predators, but it irre-
versibly inhibies an enzyme involved in
n?amma] Neurotransmission. The specitic
biological activity of onchidial means that
It could have potential medical applica-
tons in the relaxation of overactive ner-
vous systems. Several species of Onchidella
and its relatives occur in the mangroves
nd estyaries around Australia, and these
W("Uld certainly be worth investigating.
Some of the most appealing marine

NAT |
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molluses are the br

ightly coloured nudi-
branchs

T S;,,JILt]i]::]?:rclllc;m_m:q ‘11;}kea1 aills’.
‘ gs are adorned with a beau-
t ful cluster of feathery gill plumes, which
in some species can be rapidly withdrawn
into a cavity on their backs. They boldly
display colour combinations such as pink
red and orange and the result is a livin«:
artwork. It has been suggested that nud:
branchs use these bright colours to warn
potential predators of their toxic nature.
Indeed a great variety of toxic chemicals
has  been isolated

from  the nudi-
branchs. Many nudi-
branchs  appear to
sequester these toxins
from their chemical-
prey,

such as the sponges,

ly endowed

ascidians (sea squirts)
and anemones (see
Nature Aust. Winter
1986). These com-
pounds are often too
toxic to be used
directly as pharma-
but

provide

ceutical agents

they do
important leads for
the chemical synthesis of drugs.

Another interesting shell-less mollusc is
the sea hare Dolabrifera dolabrifera. Sea
hares graze on algae and their name
retlects their ecological role as hares of the
ocean. With a plain olive-green coloura-
tion and wart-like projections, these crea-
cures have been unfairly described as the
ugly sisters of the nudibranchs. Being well
camoutlaged among intertidal algae, most
people would walk straight past one of
these sea hares, or perhaps slip on its slimy
surface as it ejects a mucous detence. But
these creatures are of great potential
value. Dolabrifera dolabrifera is the unstud-
of another sea hare, Dolabella

harbours the most
compound known to

jed ‘sister’

auricularia, which
potent anticancer kno
The toxic nature of this cos-
has actually been
In fact,

hhumans.
mopolitan  sea hare
for over two millennia.

known
were used as

extracts trom
early as 200 BC by the ancient Gireeks to

the species

I

ONE INTERESTING
shell-less mollusc,
the sea hare,
harbours the most
potent anticancer
compound known
to humans.

trtf‘.]t a variety of diseases. After ten years
of rese;\f'ch an anticancer agent isolated
from this sea hare is now in final-stage
clinical trials in the United States. :

Another group of molluscs, well
known in ancient times, are snails from
the family Muricidae. Also known as the
purples or murexes, these marine whelks
were the only source of a natural dye
called Tyrian Purple. The rarity of this
colour from other natural sources meant
that the murexes were a highly valuable
resource for nearly
3,000 years (from at
least 1400 BC to
1453 AD).  In
Roman times some
species  of  murex
were even offered as
gifts to the gods and
many Mediterranean
centres  grew rich
from the harvesting
and production of
the dye. During this
period it s likely that
many  species ot
IMUTEN Were Overex-

ploited. The murex-

es produce the pur-
ple compound in a small gland and it
takes 1,200 large individuals to obtain
only one gram of the dye. However, by
around 380 AD) Tyrian Purple became
protected by laws that restricted its use to
the emperors and members of the clergy.
It is likely that this was the first law that
was ever passed to protect a natural
marine resource.

Until recently, there has been no expla-
nation for the natural function ot Tyrian
Purple. In fact it has been stated that the
purple dye is of no advantage to the snails.
However, my research on the Australian
murex Dicathais orbita indicates that the
purple compound is actually the break-
down product of a novel antibiotic that is
used to sterilise the egg mass of this
species. Two compounds related to Tyri-
an Purple are found in the egg mass and
these effectively inhibit the growth of
both marine and human pathogens. One
of these compounds is at least as potent as




THE ADHESIVES USED BY OYSTERS TO ATTACH THEMSELVES TO THE ROCK SURFACE
liave been investigated and it is thought that medicine may find a yse
for them, such as sealing wounds in internal organs.

penicillin and 1s considered to be a useful
drug lead.

Many marme molluscs, both shelled
and shell-less, deposit egg masses that arc
devoid of any apparent physical or
parental protection and yet they don'
appear to have any major natural predators
goests that shelled

taly

or pathogens. This su
molluscs may provide a much greater
opportunity tor the discovery of useful
chemicals than was previously thought. In
tact, my studies on a wide variety of mol-
luscan egg masses has shown that most
egos with antimi-

o0

molluscs protect their
crobial chemicals.

The
come in a great variety of forms. Some

egg masses of marine molluscs
hang like droplets from the bottom of a
boulder, such as the dehcate capsules that
enclose the next generation of the tall,
slender, black mitre shell Mira carbonaria.
These eges, like those of the murex
Dicathais orbita, undergo rapid colour
changes in sunhght, from white through
orange to a deep magenta. Others, such as
the nudibranchs, embed their eggs n
colourful, gelatinous ribbons. These are
attached to boulders in an anticlockwise
spiral, then left to defend themselves with

nothing but the help of toxic chemicals.

The. sea hare Dolabrifera dolabrifera is w
toxic chemicals to protect it from predation.
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The compounds responsible tor protect-
ing these egg masses have not yet been
identitied. Thus Australian marine mol-
luscs ofter a novel source of natural prod-
ucts and enormous pharmacological
potential.

Other possibly useful products from
molluscan egg masses include the adhes-
ives used to attach the eggs to the substra-
tum. Glues from marine sources have the
ability to stick under water and are resistant
to corrosion. The adhesives used by oys-
ters to attach themselves to the rock surface
have been investigated and 1t is thought
that medicine may find a use for them,
such as sealing wounds in internal organs.

HERE HAS BEEN SOME concern over
Tthe exploitation of marine biological
resources for medicinal  purposes (see
Nature Aust. Autumn 1997). While these
concerns are definitely justified, collection
of large quantities of marine organisms ftor
pharmaceutical research is fairly uncom-
mon and mostly unnecessary. Over the
last decade we have seen the miniaturisa-
tion of biological assay systems and the
development of sophisticated analytical
techniques that permit the identtication
of many natural products from fairly small

ell camouflaged amongst intertidal algae but may still produce

_——

amounts of material (less than 500 grany)
Once idenuhed, active compounds Car;
often be chemically synthesised or pro-
duced by a variety of other artificig]
means. This prevents the need for large-
scale collections for clinical trials or phar-
maceutical sales.

Nevertheless, some marine  organismy
are likely to be vulnerable to even smy)
collections and care must always be taken
to prevent overcollection. My research on
the egg masses of marine molluscs 1s a case

i pomt. Because the distribution and
abundance of many of the species | chose
to study was unknown, | conducted sur-
veys to ensure that only a small proportion
of the populations was collected. Thus
natural-products research has stimulated
studies on the natural history of marine
molluscs and this should ulumately con-
tribute towards their conservation. In gen-
eral, however, bioprospecting for pharma-
ceuticals can be environmentally sustain-
able, as long as natural-products chemists
pay attention to the importance of biolog-
1cal data.

Of greater concern is the disappearance
of orgamsms, and the destruction of habi-
tats, betore anyone has had the chance t©
explore them. Bioprospecting has no long-
term potential unless there 15 an intensitied
effort to conserve biological diversity. The
continued discovery of useful medicinal
compounds from the sea depends on the
maintenance of large viable populations

and appropriate habitat. My research on
temperate  Australian  marine molluses
suitable

indicates that, for many species.
breeding habitat is hard to come by. Only
the toughest species can survive the harsh

. a “oaet. where
living conditions on the open coast, W he

crashing waves can toss enormous boul-
ders as if they were pebbles. Many mol-
luscs deposit their egg masses On the

tatal s
underside of boulders and for these specie*
the chance that an unprcdictt‘d stor!M
could destroy the next generation 1§ .mo_
great a risk to take. Suitable breeding St
for many difterent molluscs on the souh”
eastern coast of Australia appear tO be»
largely restricted to the northern side of
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| The ancient dye Tyrian Purple is the breakdown product of antibiotics that are used b

l

in the egg capsules of the common Australian murex Dicathais orbita.

large headlands. These are the only spots
that are suitably protected from the pre-
dominantly south-easterly swell.

Along the coast of Wollongong, New
South Wales, sheltered reefs are rare. One
of the most pristine and biologically
dwverse sites occurs on the northern side
of Bass Point, Shellharbour. Here, pro-
tected water-filled hollows provide the
perfect refuge from the onslaught of the
seaand it is here that many molluscs come
0 lay their eggs. However, the marine
aea surrounding Shellharbour is current-
ly threa{t‘ned by the approved develop-
ment ot a 350-berth, open-water boat
habour. The extent of environmental
degradation that could result from the
construction of this boat harbour is
unknown | hope that it does not become
;’]’r(:;lt";];xntl]nple where tllgllglltlFss plan-

5 1¢ undervaluing of natural
CCosystems lead to the loss of a priceless
biological resource.
bi(:)](fg:-:d make no excuses to preserve
;};lzivlj;:titf‘!ezll‘ly, tl)F‘ need to conserve

_versity 1s more likely to be appreciat-
feds(:ilzzf})le ’rcnlise the wideyariety of
. s that nature provides. The
fSource value of natural ecosystems

diversity; it is intrinsically valu-
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extends far beyond the acquisition of
commodities, such as food and potential
pharmaceuticals. It encompasses ecosys-
tem services, recreational and aesthetic
value, as well as the knowledge that can
be gained through the study of the evolu-
tion of life. To ask the value of important
marie habitat, like Shellharbour, 1s like
asking the worth of an irreplaceable
library or art collection. How can we put
a price on a living artwork? And what is
the price of a cure tor cancer? To effec-
tively conserve our natural marine
resources we must appreciate the mherent

value and vulnerability of marine biolog-

1cal diversity.

FURTHER READING
Baker, 1.1, 1974, Tyrian Purple: an ancient
dye, a modern  problem. Endeavour 33:
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Beattie, A.J., 1994. Conservation, evolution-
ary l)l'()/qg');dlld the discovery of future biological
sesources. In Conservation biology m Aus-
tralia and Oceania, ed. by C. Moritz and |.
Kilkawa. Surrey Beatty & Sons: Sydney.

Benkendorff, K., 1999. lolluscan resouirces:

their past, present and future value. pp.

y murex snails to sterilise their egg masses. Similar compounds are found

316-321 in The other 99%: the conserva-
tion and biodiversity of invertebrates, ed.
by V. Ponder and D. Lumney. Royal Zoolog-
ical Society of New South VWales: Sydney.

Benkendorff, K. & Ayre, D., 1998. Subimis-
sion from the Australian Flora and Fauna
Research Centre regarding the proposed Shell
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ICTURE  YOURSELF - DRIVING
tough the countryside.
The view 15 an endless
= expanse of paddocks,
punctuated by the occasional nature
reserve, a bush remnant on a farm, or a
strip of vegetation along a watercourse or

road. Our forefathers did a good job of

clearing the bush—they cleared all but
around seven per cent of it in the Western
Australian wheat belt, and in Queensland
and New South Wales we are sull cutting
it down.

Looking across the paddocks you see a
lone wee that escaped the clearing. In
some regions, as on the Northern Table-

lands of New South Wales, the density of

paddock trees 1s quite high, often blend-
mg into the trees of remnant bushland.
This 15 called landscape.
Elsewhere, as in the wheat-growing areas
there 1s

‘variegated’

of eastern and western Australia,
an abrupt transition from the dense vege-
tation of the bush to the paddocks with
their lone, scattered trees—a landscape
referred to as ‘fragmented’. The paddock
trees in such landscapes can range in den-
sity from over 100 per hectare down to
none.

Apart from providing shelter for stock,

assisting to maintain water-table levels and
reducing erosion, we wondered it these
lone, 1solated trees had any conservation
value to the fauna of the region. With the
from che Australian

we set out to answer

aid of a
Research Council,
this question using sites on the New Eng-
land tablelands of New South Wales and
in the Western Australian wheat belc.

grant

HE STIMULUS FOR this mvestigation came
Tfrom our previous work on msects
and birds 1 uncleared forest in Western
Australia and New South Wales. We sam-
pled msects, spiders and other arthropods
by hanging circular nets in the tops, or
canopy, of tall trees and then spraying the
trees with a fast-acting pyrechrin pesticide.

From a total of only 40 trees of each of

four species spread over the four seasons,
we identified more than 1,600 species.

This 1s almost as many as the species of’

birds, mammals, reptiles and frogs on the
entire Australian continent.

Analysis of the nutrients in the leaves
showed that trees with the highest nutri-
ent levels supported the most arthropods
and the greatest number of species. These
attracted Also, the
Wales soils were richer in

n turn more birds.

New South

sl }

nutrients than those in Western Austi
leading to higher nutrient levels m the |
tree species from the east and richer. and
more abundant arthropod and bird fau-
nas.

For our new study, we sampled
doo  (Eucalyprus capillosa) trees i
wheat bele east of Perth, and Yellow B‘“
(E. melliodora) trees near Armidale. New
South Wales on the Northern Table-
lands. At a range of sites, we mmP‘“"

trees in four sicuations: in the centre @
11()1

wan-
the

.

S

mtact woodland renmants, at the !
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32%”‘{“{ edges, along road reserve corri-
des;n;::id isolated i.n paddocks. Having
Sample th(;UT.L:xperlment, we set out to
B \ULL].S for arthropods by the
o ve had used i our forest
B as here that we experienced a
setback.

Cliiil?gtz;tltllnony to the effect of land
St 1e weather, even a moderate
the - f’l().u”d level became a gale in
i in m(:)f.s ;111(1 overturned the nets
. S. .After attempting to weigh
nets, we abandoned them n

NAT
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favour of a new technmique we call
‘branchlet shaking’. This involved access-
ing the canopy by cherry picker, grabbing
tufts of foliage, and vig()musly shaking
them into an insect-collecting net. For
anchlets were shaken mto

each tree 60 br
arthropods

the net. After separating the
from the inevitable debris of leaves, bark
we identified and counted

dust,
nutrient

We also measured the
of the foliage and the

and
them.
contents
beneath the trees.

Initially, we sorted our

soil

catch to the

(Above) The canopy of a mature stand of Wandoo
trees contains a rich and characteristic arthropod
fauna. This diversity is further complemented by
different types of animals associated with the
park, the leaf fitter and the other plants in the
woodland.

(Left) Even weighing down the nets with water-
filled balloons was not enough to prevent the wind
from overturning them in the open paddocks.
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level of order, that 15 to spiders, mites,
beetles, thrips and so forth, and compared
the numbers on trees growing in the four
difterent situations.  Arthropods were
remarkably abundant on the isolated trees
i paddocks and corridors, as abundant
and often more so than in the remnants.
This surprised us as we had assumed that
these 1solated and rather lonely-looking
trees would have a relatively poor fauna by
virtue of their 1solation and creased
exposure to the elements. However, just
comparing total numbers was misleading.
Some groups, such as sucking bugs, spi-
ders and small wasps, were generally most
abundant on trees at the remnant edge or
in the paddock, while others seemed to
prefer the remmnant centres. So, although
we found similar numbers of arthropods
i the canopies of trees almost regardless

of where they were growing, the kinds of’

arthropods and their relative abundances
were different in each growing situation.
As we had found m the forest, arthropods
were much more abundant on the New
South Wales trees than those in the West-

ern Austrahan wheat belt. All of this
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ISOLATION AND
greater exposire
affect how many

and what kinds
of animals
can survive

on paddock and

corridor trees.

required explanation and  we again
thought about a connection with nutri-
ents.

The level of nutrients in the soils of the
paddocks and comdors were generally
higher than in the remnants, a trend that
was also exhibited by the levels of leaft
nutrients. No doubt this was a result of
nutrient enrichment trom fertilisers and
animal excreta. As i our previous studices,

(Above) The authors resorted to sampling the
fauna by shaking branchlets of foliage into a
rectangular net. Here, the cherry picker is being
positioned in preparation for taking the samples.

(Right) Live and dead pasture trees provide nest
sites for Red-rumped Parrots (Psephotus
haematonotus), which feed on the seeds of
introduced weeds in the surrounding pastures.
This bird species has hecome more abundant in
the last decade in response to the increasing
weediness of our environment.

high levels of nutrients in the soil and
foliage encourage an abundance of graz-
ing and sap-sucking insects, which in turn
should attract predators.

However, nutrients cannot explain all
the differences we observed. No doubt
isolation and the greater exposure to the |
wind and sun aftect how many and what |
kinds of animals can find, and survive Ot
paddock and corridor trees. The trees &
the edges of remnants are also III‘O'""
exposed and should have ditterent kinds

i s ] . 1
of arthropods trom those in the MO

B i o & T s

sheltered remnant centres.
Having established that isolated
. . aetehrate
were able to support high invertebra

| rees

. . ol
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populations, we went on to analyse some

of the orders at the species level. It 1s

important to do- this becauAsc the entire
count of animals within a given category
could consist of one or a few ‘weedy’,
cosmopolitan species, rather than a diverse
array of native species. Taking just the_
beetles as an example, the total number of
species N the tour growing situations
were 43 on Wandoo and 49 on Yellow
Box. Paddock trees supported as diverse
an array of beetle species as trees in other
growing situations, with up to 12 and 31
species on Wandoo and Yellow Box pad-
dock trees respectively, compared with 20
and 28 species on Wandoo and Yellow
Box growing in blocks of remnant vege-
tation.

However, i Western Austraha,
paddock and corndor trees supported a
different beetle fauna to that in the rem-
nants. By contrast, the corndor trees n
New South Wales supported a similar
beetle fauna to that of the
although it differed from that n the pad-
docks. These difterences
explained by differences in nutrients.
Instead, it seems likely that the differences

the

remnants,

cannot be

between east and west are the result of
land-clearing patterns. The corridors in
New South Wales are wider and less iso-
the Western Australian
wheat belt, and are therefore more like

lated than in

ik

HANS VPRSI

(7]
&

the remnants themselves. This is also true
for the paddock trees in the east, but the
differences between them and the trees in
the remnants and corridors suggest that
even a small increase in isolation has a sig-
nificant effect on the kinds of insects
found on a tree.

Birds also used the trees we sampled.
We counted 16 species visiting paddock
trees in the west, compared with 36 1n the
remnants and 26 in the corridors. About
the same number of bird species visited
paddock trees in the east as n the west,
but the eastern remnants and corridors
had more than twice as many species.
Paddock birds were generally the larger
and more aggressive species, like Magpies,
hawks, ravens, parrots and large hon-
eyeaters. Many of these feed on the
ground and use the trees for nesting and
shelter. The smaller insect-eating thorn-
bills and warblers never visited paddock
trees or the narrow corridors of the west,
but the tny pardalotes and the large,

imsectivorous cuckoo-shrikes were regular

visitors to paddock trees in both the east
and west.

These difterences in bird species help
explain why paddock trees can be so rich
in arthropods—basically there are fewer
birds eating them. Nevertheless, paddock
trees are stll important for birds. Work
done by others in northern New South

Wales shows that the big, old
trees with their

paddOck
numerous ho“ows
used as nesting and resting places |,
rots and owls, as well

bats.

’[‘I{EES IN"PADDOCKS ang als
P

corridors have values far

dre

, Ypar |
45 Possumyg ang [

be
. 0
those attributed to them by fa,-mey nd
. IS
windbreaks and shelter fo stock Fas
~OCK Gy

one thing, they provide food ang shelte
: sheleer
for birds that move across the |

' ; andscape,
Birds moving between bush

. T€mnangg
can rest and feed on such trees, in effect

using them as a lunch stop. Where the
abundance of invertebrates is elevaed }y
raised leaf nutrients, food is plentiful |
providing this resource, paddock anq
corridor trees are a vital link in the high-
ly diminished matrix of natve vegéta_
tion.

Even lone trees in paddocks contribuge
to the maintenance of invertebrate bio-

B .

diversity in the farm landscape. An iso-
lated tree 1s a ‘living zoo’, supporting -
many of the elements of the invertebrate
fauna that formerly occupied the land-
scape. Of course, these animals are not
confined to a single tree. Like the birds,
many of them fly, or are blown, across
the land and interact with other trees and E
the fauna on those trees. Even the spiders |
are blown about on silken threads. By
promoting a network of trees on our {
farms, we help to maintain the legacy of |
the original fauna. Paddock trees and |
and  conservation

larger

those in corridors are not a substitute for
remnants k

reserves, but they are invaluable. They

complement conservation reserves and |

enhance the ability of reserves to protect
Australia’s unique plants and animals. |

In many agricultural areas, the oppor |
tunity to retain trees has gone—1most
have been cut down or have died. The |

msects that are such an important part of

A ’ |
these trees may even hasten then death
I . e Bion g sap-
by feeding too heavily on foliage ‘md,’\u !
ore birds.

It would help to encourage N
ers, l‘)'

especially the smaller insect-eat
n'lll“

planting not only more trees, but sl

. o oand
and ground vegetation for shelter
nesting. |

; Coreen’ oul

With the current move to “greet i

n S ithi
road verges and revegetate areas W

3 o ';l )

our farmlands, there is the potentd

. - 5 ; erte”
provide for our invertebrate and V¢

Harry Recher (ieft) and Jonathan Majer discus® g
ever-increasing count of arthropod species o
they are finding on trees in Western Australia ?
New South Wales.

e ———
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brate tauna, while beautitying the land-
scape and arresting erosion and salimisa-
ton. Untortunately, many trees used in
revegetation programs are not native to
the region, often not even to Australia.
Our observations show that non-Aus-
tralian trees have a invertebrate
fauna. Even Australian trees that are not

poor

local are sometimes unable to sustain the
diversity of arthropods and birds found on
plants native to the region. Planting
exotics, even though they may be beauti-
fu.l and easy to grow, is a wasted opportu-
nity and really should not be done unless
they Ao be a commercial crop. A mix
Of_ ntive species, which will support a
Wide diversity of native animals, together
Wl't]] a nich plant understorey, is a much
WIser option.

Next time 2 .
Xt time you drive through one of

Our agriciles i
agricultural areas, look at the lone

Uees out there in the paddocks and
member (ot they are an important link
our conservation estate, one that
Shl()ulq _bt‘ mamtained and, where needed,
m‘,mb]h?“ett It a tree is suffering from
‘.mg rng-barked by stock, it should be
E:?:f:cd; where trees are ageing, young

S should pe planted. Fences should be

uSt‘d - .
t0 restrict grazing and allow native
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plants to grow. If the number of trees is
already so low as to be madequate, a
revegetation scheme should be drawn up
and implemented. If land-holders do this,
they will not only contribute to the con-
servation of our flora and fauna, but they
will have more sustamable farmlands.
Many studies have shown that trees
actually 1increase farm  production by

moderating the chimate and the force of

winds, and by lowering water tables.
Planting trees 1s not only beneficial for
wildlife, 1t 15 good economics. However,
restoring Austrahia’s farmlands 1s an enor-
mous challenge—and not just for farmers,
but ftor us all.

FURTHER READING

Recher, H.IE, Majer, D, & Ganesh, S,
1996. Seasonality of canopy invertebrate com-
munities in cucalypt forests of easten and
western Australia. Aust. J. Ecol. 21: 64=80.
Recher, H.EE & Majer, |, 1996. One humble
tree: home 1o 1,000 species. GEO
18(6): 20-29.

Recher, H.F, Majer, J.ID. & Ganesh, S.,
1996. Eucalypts, arthropods and birds: on the
relation between foliar nutrients and  species

A sawfly wasp (Perga sp.) with some recently
hatched larvae—an example of the hundreds of
species of arthropods that can be found in the
canopy of Wandoo trees.
Ecol.

richness.  Forest

177-196.

Manag.  85:

Stork, N., Adis, | & Didhams, R., 1997.
Canopy arthropods.  Chapman and  Hall:
London.
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When washed up on the Australian coast,
punice presents a natural puzzle.

UMICE 1$ A well-known floating
rock and often washes up onto
shorelines. In some countries it
1s collected and used for all
manner of things from a body cleanser for
the bath to an industrial abrasive.
Released by volcanic eruptions, the hght-
weight rock floats across occans driven by
winds and currents. When waterworn,
this light-coloured rock can look just like
hazelhut kisses, a popular sweet sold at
confectionary and chemist counters.
Unlike that treat, though, pumice 1s made
of volcanic glass peppered with crystals
and is quite inedible. The rock tloats
because it 1s buoyed up by myriad cavities
and internal bubbles of trapped gas.
Several difterent volcanic rocks form
pumice, which is simply a frothy variety
of these rocks. Most pumices are rich in
lightweight minerals such as quartz,
feldspars and feldspathoids. Examples
include rhyolite, dacite, trachyte and
phonolite. Other volcanic rocks like
basalt that contain large
amounts of heavier min-

erals will not float even if

m
they are well charged
with gas.
When washed up on the
Australian coast, pumice

presents a natural puzzle.

Where did it come from
and when was 1t erupted?
Inlate 1963 to early 1964,
there was a profuse influx

of pumice along southern

Bv I-I" S“Tl‘linln“n Australian shores, and the

source was pinned down

to a huge volcanic erup-

tion near the South Sand-

wich Islands off South
America in 1962, This meant eastward
travel by the pumice on the circumpolar
West Wind Drift current, for over 8,000
kilometres. The pumice was prevented
from spreading up the eastern Australian
coast by the south-travelling East Aus-
tralian Current. Pumice strandings are
prevalentalong the New South W;llkcs and
Queensland  coasts, but  these mostly
come from eruptions in volcanic island
chains between New Zealand and New
Guinea. Pumice is also prominent on the
T;\Sl]uln Sea tloor. Jim Lowry, a marine
biologist at the Australian Muscum, for
example, reported pumice in many sari-
ples dredged from depths of 1,000 to

e

2,500 metres over an arca between
158-163° E and 27-30° S. Clealy
pumice may eventually become water
. e e |
logged and sink during its drift across ['11 l
sea and 1t 1s only the pumice Wit
2 reaches
enough sealed gas bubbles that reac!
Australian shores.
. . o geolog- |
Pumice strandings are not just gt(’!‘r
ding, 1
ical curiosities; they also deliver 1mper
ye barnd-

tant biological elements. Goc
of po])"

cles, serpulid worms (a type '
chaete) and juvenile corals f‘”m,nonh r
encrust the underside of drift pumics: g
study along the Great Barrier R?f‘, {
showed that with each influx of l“"”“_(. .
many thousands of coral colonics i }
transported from the Tonga—Fiji regmli
via the South Equatorial Current Tht
igniﬁm”"
S reat B

massive arrival of corals adds s
ly to the coral budget of the €
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rier R eef.

Pumice deposits were uncovered in
Excavanons of an Aboriginal midden at
1;;“213221( Beach in Syd{ncy Harbour 1n
. 993. Archaeological investigations
N)" Val Attenbrow from the Australian
byll.l%f};(m, anyu‘i §tudies of the beach profile
% ko Hashimoto from the University
wa;Y;{';)T)):,) Slu‘)’\\-rod the main pumice layer
bef’m-c, g )(litl;ns)‘olld and was deposited
sh()re_Thed,lt:::s 1“\.d BrOWN. aCTOss the

atng was based on radio-car-

bo)
) 218
measurements on

e charcoal  f
within found

appem-edthf pumice ‘bed, T
between 3 i':( (Undﬂ]y_mg aEpaiedated
overlyin Oy L] *““d 3,500 years old, and in
and 28;,(]({613()_51'[5 dated between 1,800
PUnnc‘e . yeam old. Where did all this

ome from? Could it have come

fro
m the one
the one source? Dommnng our geo-

NATU
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logical detective hats, my colleague Jane
Barron (Australian Museum Geodiversity
Research Centre) and I set out to solve

the puzzle of the Balmoral pumice.

IRST WE TOOK pumice picces from
F the different layers and characterised
them by analysing the embedded crystals
matrix. Crystals ot feldspar,

and  glassy
iron oxide minerals were

pyroxene and
usually present in a silica-rich glass. This
forms a combination often found in dacite
Javas erupted in volcanic island arcs. Most
pumices had two types of pyroxene min-
erals in them, some only one, s clearly
variations existed among the pumices.
One pumice also contained quartz crystals
in a highly siliceous glass and was a rhyo-
By a stroke of

lite lava n composition.

luck, the main pumice and some overly-

—___‘

A close-up of pumice pieces stranded on a beach.

Note the gas holes and dark mineral crystals.

67
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ing pumice contained
oliL\'inc within the glass. This 15 very
unusual as this magnesium-iron silicate
mineral is mostly unstable in, and is gen-
crally absent trom, silica-rich glass. {t gave
us an important clue, for this rare teature
has been found in dacite from a Tongan
[sland submarine volcano called Metis
Shoal.

The activity of Metis Shaol gives us a
picture of the likely sort of eruptions that
produced the Balmoral Beach pumice in
the past. Metis Shoal has erupted nine
times since [851. [t blew up in spectacu-
lar fashion i 1967 and again in 1979, lib-
erating pumice and forming temporary
volcanic-ash cones above the water. In
other explosive eruptions in June 1995 a
lava dome rose from the sea and formed a
solid 1sland up to 50 metres high and 300
metres across. The vent still showed shght
activity when divers visited 1t in August
1998.

Pumice trom Metis Shoal and other
volcanoes along the Tongan-Kermadec
arc is also noted for its distinctive low
level of potassium. Similar low potassium
levels were found 1n the Balmoral
pumices. further confirming a Tongan-
Kermadec source. To pinpomt the exact

rare crystals o t

volcanoes that spawned the pumices was
more ot a challenge. For such fine tuning,
we needed a precise inventory of the trace
and rare-earth elements in cach pumice to
act as ‘fingerprints’. We chose a special
method that uses a laser beam to disinte-
grate the solid pumice matrix mto a
gaseous stream and then analyses the ele-
ments that are carried off in the gas.

The different element concentrations
can be plotted on a graph. They produce
spiky patterns called ‘spidergrams’, which
are very useful for making detailed com-
parisons of the rocks. The Balmoral

pumice ‘spidergrams’ suggested there
were several separate sources for the

pumice. The main 3,300-year-old layer
differs in detail from Metis Shoal dacite
and resembles pumice from more north-
ern volcanoes in the Tongan chain. How-
ever, some of the younger (1,800-2,800-
year-old) pumice pieces do closely match
Metis Shoal dacite in their mineral and
chemical characters. This implies that
Metis Shoal has been erupting for over
2,000 years. The older (3,300-3,500-
year-old) rhyolite pumice is quite differ-
ent to Tongan—Kermadec lavas, resem-
bling instead rhyolites that erupt from
more southerly volcanoes, in the North

(Above) Pumice washed up on an Australian
beach after stormy weather. )

(Left) The dome of emerged larva left after the 19% |
eruption of Metis Shoal, Tongan islands. Note the l
bright yellow sulfur encrusting the dark dacite
rock of the islet.

|

Island of New Zealand.

The Balmoral pumice puzzle now
appears to be resolved. When the Abo-
rigines first saw these pumices being
washed up onto the beach, they wer
witnessing the end of a 4,000-kilometre
Journey from Tonga. Such pumice jour
neys are not unusual, based on the few
Australian studies, but many pumice puz
zles remain. Where, for example, did
pumice washing up on Kangaroo Island
in April 1997 come from? Was it tron 3
cruption oft sub-Antarctic MecDonald
Island around the end of 19962 A neigh- |
bour of Heard Island, where Big Ben (the
only other active volcano on Ausfm]i{‘“
territory) occurs, McDonald [sland TS

4500 kilometres south-west of Pert:

. " m ] 1O
Western Australia. [t is ideally Pldwd
cast pumice on southern Australidl
. . - ald
shores several months later. McDo!

. - ered ane

Island pumice has been recovered |
5 . 0 er i Tonl

analysed, and is quite disunct fr

20!

A
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pumice from the Pacific rim volcanoes.
When the Kangaroo Island pumice 1s
studied 1t should solve another pumice
puzzle.
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The World’s Best

Bushwalking!

® Spectacular scenery with-
out huge climbs.

@ 20 000 years of rock art.

@ Clear, tropical pools, per-
fect for swimmir:?,
pure enough to drink.

® Predictable weather and
light packs. You'll need
a tent or a sleeping bag,
not both.

® Abundant firewood means
small campfires are better
than stoves.

@ Walk for weeks without
seeing a soul.

@ One of the world’s least
disturbed ecosystems.

North Australia -
nowhere else can
give you the lot.

Willis’s Walkabouts -
14 years guiding bushwalks
in the Top End of Australia.

We offer short walks of 4-5
days, long walks of 3-5
weeks; easy walks, hard
walks and everything in
between; walks we’ve done
dozens of times, exploratory
walks charting the unknown.
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reviews
Wildiife of Rustralia o ”
By Densey Clyne. New Holland, NSW, 1999, [44pp. 829. 95rp. |

¢ wildlife photos with easy-to-read and well-explained text, this book  ,

must. The numerous photos are mostly by Densey buta few are by Jim Frazierand Glen Carruthers, both

of whom have worked with her on various PR All thf photo's eLiC g"of*' Clc“‘?’ and usually have artistic

merit. They also often show interesting beh;\vm}n' instead of just being portrait shots. e
The book has 30 chapters on a variety of wildl U _ e ANgaroos,
and from outback Australia to the middle of Sydney. All this 1s written in lv)cnscy s unique style, which is bgh
I N R Much of the subject matter d?ﬂlg with fan.nh;n' ;mmmls,' or at !enst those that we

likely to have heard of, although even these ;unm;?ls are 'often 1‘evc;1|cd‘m.;} different light. The I
largely Densey’s own. The result is a unique look at wildlite through the eyes of

Fou THOSE WHO LIKE excellen

ife observations all over Austraha, from slugs to k

entertainii
are more
behavioural observations are i o
a keen observer. This book would be a welcome addition to any naturalist’s library.

—MARTYN ROBINse
AUSTRALIAN MUSEUM

Goannas: The Biology of Varanid Lizards : -
By Dennis King and Brian Green. Australian Natural History Series, UNSH Press, NSW, 1999, 116pp. $29.951rp.

Sea Snakes )
By Harold Heatwole. Australian Natural History Series, UNSW Press, NS 7 1999, 167pp. $29.9 5.

I W

OANNAS AND SEA SNAKES ARE THE REPTILIAN component of the Australian Natural History Series pubs
lished by University of New South Whales Press. Both titles have appeared previously, Sea snakes m 1987
and Goannas m 1993 under simlar series titles. The revised format for the two texts 1s parallel in presenta-

tion, with the addition of 12 pages of colour plates as a centre block. The 1999 version of Sea snakes, while
adapted trom the original 1987 text, is extensively rewritten and recent research has been incorporated into
the text. Sea snakes are an unusual group of reptiles and much of the information is published in scientific journals or texts not rcadi
ily available to most people. This book has succeeded in bringing together information on a number of aspects of the biology of
these reptiles in a very readable style, while still containing sutticient detail to satisfy a more intense interest in the subject. Goat-
| nas, on the other hand, is similar in presentation and style but sutters from lack of depth. The 1999 edition is essentially a reprint-
ng of the original, with an extra chapter on parasites. While the suggested reading list has been updated to include more recent |
r{ctcrcnces, this new information has not been mcorporated within the body of the text. Although both texts are excellent intro-
ductions to their respective or s of rentiles. s e, Firaresad & R e -~ s aoanna chapter u
) boo;f51};’;7(:;(0;.:[octllz.lsl‘:)if”;L(};Fl‘llglrgl,::zslzjla(I)il:":[lstcét/sct;dthl: g(l)‘mnna‘s \V()L’lld “b‘a ‘1dv1.s.cd to-ld-u )tlontlu‘.g(-m:mll El;‘ll].lst - I|
S ) ) A 5, ugh this book was published four years prior to the
ton of Goannas, 1t provides a more comprehensive appreciation of this group of hzards. (
—ROss SADLIER

— e e

AUSTRALIAN MUSEUM

The Best of Australian Birds r

By Dave Watts. New Holland, NS, 1999, 128pp. $29.95mp.
> e » . R ‘o A b 1 ‘t{ltor
DA'VE WAHs IS ONE OF AUSTRALIA'S premier wildlife photographers. As the phot(? ) ok )

o for Nature Australia and Australian Museum publishing, 1 have watched Daviels ¥
Sloss Sales T : ; ) AR B
Ossom-over many  years, eagerly looking through his photographs whenever I

pictures for one publication or another.

The pictures in The best of Australian birds ave

histor T or just someone 1 1 ‘
(ly buft o Just someone who thinks birds are attractive, you won't be disappo
book is well designed and be:

: 4 autitully simple. The text, which is mainly extended ¢a
an introduction to each section (for example Wetlands, Coasts and Islands, Forests €t/
| h“:lp;S to create an overall picture of the habit ol
of birds as part of an ecosystem
others are so specialised that

. 2 T ;tm';ll‘
superb. Whether you're a twitcher 1 e
inted. T

pions: has 4
) that

Py —

at in which the birds live. It is necessary
and to understand that, while some birds are highly ada
any change to their habitat is disastrous.

| was I)‘lppy to bl? < C C .( .S ]\

. o3 < Jbl c O 1 CView tl ) l X

); . " Nee. L ; ; 118 DOOK, bCCHUSC
| we for hlS bl ]”hll]t \’V()]k m bl Illgll]g tht‘ bCLlllty

pt‘.lblc‘

k
‘ .oy that
ol it gave me the opportunity ©
of birds to everyone.

Kb

16 7[)““
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NATURE AUSTRALIA WINTE l




il

there 15
with dia
the genet

pustralian
py Steven €

I enthusiast using minimal technical lmguage and extensive illustrations

- roductory section with information on the general biology of’
in ) £)

structurc, . y
and identification, collecting
( an illustrated key to the subtamilies and the 103 ge

life cyele. nests, feeding, pest status, ants as environmental indic
and preparation ot specimens. For those

grams of the characters used i identification. The bulk of the book is o
a4 of ants found in Australia, including more details to aid ide

fisaribution and habitat. and a list of species and subspecies.
(1S

*

Ants: Their Biology and Identification
). Shattuck. CSIRO Publishing, Vi, 1999, 226pp. 889, Y5rrp
His ATTRACTIVE INTRODUCTION 1O Australian ants is desig

ned for both the specialist and the

I'he book contains an

ants, distribution patterns, colony

ators, their classification
. who wish to identity ants
nera of ants known to oceur in Australia
ailed notes on all
ntitication, biology,

Each genus has a distribution nap

n: showing known collection sites. and most_have: scmning electron micrographs of worker ants
< ~ ~ . . i o S.
There is a small glossary to define the tew technical terms used and a useful reterence list
Qustialian ants is a great introduction to the diverse and tascmating ant fauna of Australia. It is an
jnvaluable resource for anyone mterested inthe ants of Australia. It is the only book with a
complete overview of the entire Australian ant fauna. the first to show the known distribution of all known Al an
he i YA ey -y ) . stralian ant genera
and lists all the described species and subspecies ot Australian ants. The use of line drawings to i lustrate the keys to subf: 1& ,{
; e i ) £ St s to subfamilies anc
- makes them amoung the eastest-to-understand keys [ have ever us P
genera makes them ' [is . . - y h‘l ¢ ever used. Tht‘ use of scanning electron micrographs for each of
the genera not only improves the appearance of the book, but illustrates the rich diversity of these amazing organisms in a way that
i : bk . 2t dells OTSANISINS 1n a way tha
the line drawings of previous books could not. | highly recommend this book. y
—IDEREK SMITH
\ AUSTRALIAN MUSEUM

‘

L

nature of tellectual debate in contemporary Western society: you may want to argue with the

W

Clll‘_blc people to gain more from the experience, or indeed m
gnm’ by a better-informed human audience? A combination
history book, mcluding practical information on where to go and what to sc¢,
book does all that and more. ft is a well-written, casily understood guide
ho_w they live. It provides information on how to identify the whale being
guide te understanding whale behaviour, It also documents all the know

Australian books and literature on the subject.

car > ¢ . | o » .
1 be seen, species that are likely to be observed there, and the
ace a . . . : e :
Lomm()datl()n and tour boats. All this in a lm,ht tield guldt‘ S17¢ book
ash of sea water, should the reader be lucky enough to exp

odd Qp]

encounters with whales

: and dolphins that Australian and
likely

Animals and Nature: Cultural Myths, Cultural Realities
By Rod Preece. Distributed in Aust. by Unireps, University of New South Wales, 1999, 305pp. $45.00rmp.
I.\' ANIMALS AND NATURE Preece juxtaposes how humans really behave towards the rest of the
natural world (cultural realities) with what humans regard as ideal behaviour (cultural myths). He
Is at great pains to show that reality falls far short of the ideal. To do this, he has drawn on the
literature ot various disciplines to provide the reader with many intriguing and sometimes
disturbing accounts of cultural practices in both contemporary societies and those of the past. He
mainly addresses himself to readers who have grown up in the Western world because, he argues.
many Westerners have been convinced that mistreatment of the natural world is embedded in
Western modes of thought. This self-denigration has been a part of Western thought for at least
several centuries. Preece, although no apologist for the West, wants to dissuade Westerners from
dismissing their own intellectual traditions. His argument is that there is a considerable gap
between the ideal and the reality in most cultures, and that in searching for a way towards a future
that minimises or eliminates cruelty to other species, it 1s best to start with a clear view of both the

positive and negative aspects of one’s own traditions. Animals and nature not only adds to the public

debate on environmental and animal-rights issues, but offers some interesting insights into the very

author!
—MirIAM CHAPMAN

AUSTRALIAN MUSEUM

Whale Watching in Australian & New Zealand Waters
By Peter Gill and Cecilia Burke. New Holland, NSW, 1999, 148pp. $24.95rp.
HALE WATCHING 1S a million-dollar industry in Australia and rightly warr,

ants some good
What sort of information is needed to
ake sure the whales and dolphins also
of mini-ficld guide and natural-
is the answer. This
to what whales are and
watched, and some
1 locations where whales
available facilities, such as
designed to survive the
erience the really close

New Zealand waters are increasingly

—LiNDA GIBSON
AUSTRALIAN MUSEUM
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of [}]e !
Mose thought

A3 his title)

sooks that will undoubtedly be written on the advent of the revelatioy,

CTHE MANY S th e i« will be one af

O' ””] human DNA sequence, | expect that this will be one of the
complete hums :

. . - - vor
King. Genome (the author has appropriated the most important word of this ¢
- KINE. 20101 d
P]()VO kS

¥ and a pleasure to read. ' ; ,
vell written and a ples . oanise this material: each chapter is
well \1\; b contrived device to organise this material: each ¢ apter s

Ridley uses a shy

I

a ‘cln'onms()me,
ber 22, with *X and Y’ slotted in between chromosomes 7 and 8 Ther, i

ber | to number 22, 5 o ymesonys 7] |
numl L“ tenuous connection between a gene on the chromosome in focus, and the s

nerally some te : | o in foc .

. f the chapter, but fortunately he does not let this chromosomal linkage regr

| ‘ ‘ i > < htd 3 . 5

(and subtitle) of the (}l 't’l include “Life”, “Fate”, “Politics”, “Death” and “Free Wil

“ideas. Chapter subutles , . death” and - |

flow of ideas. Chay tl{' {ley has thoroughly rescarched, and is very tamiliar wich, his subject .
1S ous th idley has ¢ . . | : - |
It is obvious that y ! ey el
cents us with a carefully chosen selection, ranging from Y history of genetics, g, N
He presents us . be familiar with are recounted entertainingly, and there will}
Topics that a reader might already be famihi e

&l Y | . von l . ] i f G i ; i ‘l © d C()h(,l' nt narra l’VJ, Llnd l.t lﬁ;ds to
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and genetically modified potato chips.  Ridley I?ns his own views, which are presented without didacticism, withoy

‘CO”d;SCC”SiO“' e ;“‘]d N ;“']d “'ith. dr’y ‘\‘Vli the time you have finished reading this book, then you are unlikely ever
Alnd i llmtt QEI1COlclx\flilz;slifegf\:i]ljnl;\(ttli:):::“}:‘is?llltcdt to ym)\/ and, it you can't face its implications, it’s probably because of

to become one—>but the ¢ , 3

something i your DNA.

—ADAM MARCHANT

ROYAL BOTANIC GARDENS SYDNEY

Care of Australian Wildlife i)
By Lrna Walraven. New Holland, NSW, 1999, [40pp. §19.95rp.

Caring for Australian Native Birds
By Heather Parsous. Simon & Schuster, NSW. 1999, 120pp. §24.95rmp. ‘
F()R MANY AUSTRALIANS, a daytime encounter with a native mammal. bird or reptile occurs

only after chat ammal has sustaimed an mjury or 1s sick. Corre

ct handlimg and effective
emergency care

can mean the difference between full rehabilitation to lite i1
prolonged suftering and death,
readers the fascination of close

n the wild and
Fortunately, these two authors have atcempted to share with their
association with Austrs
expertise, backed by many years of experience.

Erna Walraven correctly emphasise
and gives advice about how to se
existing garden. This will provid
suburban setting—the prim

ian fauna and to pass on some of their

s the importance of establishment of good habitat for fauna
tup a good environment or modity, with minimum
¢ adequate food and shelter for free
ary level of care for all wildlife, Howeve
book is a useful meroductory guide to b
> and this book is a valuable

l'or work to come upon an injur
The second book, as the title

identification, rescue,

expense, an
-living fauna in the urban or ===

r, tor animals that do require ol
care, the remainder of the asic first-aid measures and handling procedures. A_ \\'l-dell‘u-l
animals i covered guide for anyone regularly involved in rescue of wildlife or who is likely 1
ed or orphaned animal.

S : about
is specitically about birds, particularly those of eastern Australia. The information al
care and rehabilitation i given in far more detail and will b
of injured birds, and also to those inexperienced in inital h
groups; as are methods of starting up and m
appendices, such as normal we
bibliography.

1 the
course ()f‘tl‘;lve

describes,

. .lr’:
g s ed 10 G
¢ of great use to the many people ”“’0,1;_ e bird
: - P ; . sl (T ere
andling. Food requirements are described in detail for dif
amtaining colonies of live tood. Import

. - the
. o y ¢ opven mn
ant supplementary information s gl
1ght ranges tor adult birds, arrival and d

sV
N k K . wehc”“
cparture dates tor migratory birds, and a comt

Both books contaim an index th
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Get mvol

ANIMAL WELFARE

African wildlife Rescue

PO Box 7/

Mount Nebo QlId 4520

Ph: (()7) 3396 5920

Contact: Mike King
punnm

Membership: $15 single,

§25 family

WIRES - NSW
PO Box 2060)
Forestville NSW 2087
Ph: (02) 8977 3333
Web:www.wires.webcentral.con.au
Contact: Sheridan Thomas
[ N |
Membership: §30

WRIN (Wildlife Rescue
& Information Network Inc.)
30 Coliins St
Kangaroo Flat Vic. 3555
Ph: (03) 5441 3211
Contact: Rob Schrieber
inm
Membership: $15

ASTRONOMY

Western Sydney Amateur
Astronomy Group
PO Box 400
Kingswood NSW 2747
Ph: (02) 4739 1528
Contact: Dave Gault
an

BIRDS

Cumberland Bird Observers
Club Inc.
PO Box 35()
Baulkham Hills NSW 1755
Ph: (02) 9769 0928
Contact: Rob Gibbons
|
Membership: $25 tamily;
822 metro: §15 pensioners/
studmts/u)untry

ARE YOU A cLUB SECRETARYD
Nature Australia 'S

Associate Society Scheme
s designed to help your club
Orsociety with free publicity,
funds and member benefits.
Call Robbie Muller on (02)
9320 6119 for more details.

ved! Across Australia there 1s a nerwork of active societies, large and small, lo
hold dear Whether your special interest 1s conservation, birds, science national pv"‘_k\,
1 £l ’ al parks,

South Australian

Ornithological Assoc.

¢/- SA Muscum

North Terrace

Adelaide SA 5000)

Ph: (08) 8303 4498

Contact: John Hatch
EEEN

Membership: $33

CONSERVATION

Australian Plants Society

PO Box 744

Blacktown NSW 2148

Ph: (02) 9621 3437

Contact: Mary Lou Simons
AEEEN

Membership: $35 single; $28

concession; $40 joint

Australian Trust for

Conservation Volunteers

Box 423

Ballarat Vic. 3353

Ph: (03) 5333 1483 or freecall

1800 032 501

Web: www.atcv.com.au

Contact: Madeline Townsend
EEER

Membership: $30

National Parks

Association of NSW

Level 4, 83—87 Castlereagh St

Imperal Arcade

Sydney NSW 2000

Ph: (02) 9233 4670

Contact: Kristi MacDonald
EEEER

Membership: $43 adule; $48

household; $23 concession

Society for Growing

Australian Plants

(Qld Region) Inc.

PO Box 586

Fortitude Valley Qld 4006

IPh: (07) 5546 9494

Web: www.sgapqld.org.au

Contact: Mr lan Waldron
an

Membership: $37 new members;

$32 rencwals

Tasmanian Conservation Trust
102 Bathurst St
Hobart Tas. 7000
Ph: (03) 6234 3552
Contact: Alistair Graham
|
Membership: $25
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cal and national, which e
bush\vn]king Or a particy

EDUCATION

CSIRO's Double Helix
Science Club

PO Box 225

Dickson ACT 26()2

Ph: (02) 6276 6643

Web: www.csiro.an/helix
Contact: Lynn Pulford

Memhership: $27.50)

Gould League

of NSW Inc.

PO Box 16

Gladesville NSW 2111

Ph: (02) 9817 5621

Contact: Cath Hitchcock
| § |

Membership: $40

Science Teachers’
Association of Victoria
PO Box 190
Richmond Vic. 3121
Ph: (03) 9428 2633
Website: www.stav.vic.edu.au
Contact: Dianne Hayes

EEnE
Membership: $90 primary; $100
secondary

ENVIRONMENTAL
Friends of the Platypus
PO Box 84
W hittlesea Vic. 3757
Ph: (03) 9716 1626
Website:
www.totalretail.com/platypus
Contact: Geoft Willams
EENEER
Membership: $30 adult; $20
student; $45 family

MUSEUM
Queensland Museumn Assoc. Inc.
Box 3300
South Brisbane Qld 4101
Ph: (07) 3840 7632
Contact: Carol Middleton
| N

TAMS - The Australian

Museum Society

6 College St

Sydney NSW 2000

Ph: (12) 9320 6225

Contact: Michelle Ball
EEEREN

Membership: $55 single:

$75 houschold; $40 student

Xist to furth?r the cause of the subject that you
lar group of animals, there’s a society

for you.

NATURAL HISTORY

Launceston Field Naturalists
Club Inc.

PO Box 1072
Launceston Tas. 725()
Ph: (03) 6344 1076
Web: www.tased.au/tasonline/
lnfdnat/linkhom
Contact: Dr A Pegler
[ N NN ]
Membership: §15 single; $2()
family; $2.50 junior

NT Field Naturalists Club
PO Box 395635
Winnellie NT 0821
Ph: (08) 8981 (0939
Contact: Annette Gaborle
| LN |
Membership: 830 family; §25
single; $15 student

REPTILES & AMPHIBIANS
Tablelands Frog Club Inc.
Mail Bag 71
Yungaburra Qld 4872
I’h: (07) 4096 6556
Contact: Beryl Davidson

B B B BMembership: $10
adult; §5 student; $15 family

Victorian Herpetological
Society Inc.

16 Suspension St

Ardeer Vie. 3022

I’h: (03) 9363 68:H1
Contact: Brian Barnett
Newsletter

Membership: $32—$45

SA Herpetology Group

¢/- SA Museum

North Terrace

Adelaide SA 5000

I’h: (08) 8204 S

Contact: Helen Owens
EsEEn

Membership: 328 standard; $24

concession; $32 tamily
New_sletter/JournaI; M Monthly

meeting; M Bi-monthly meeting;
Annual meeting/Conference;

B Weekly meeting; B Quarterly

meeting; M Field outings/Tours;

B Conservation/Working programs;

® Discounted Goods; ¥ Magazine;

W Social/Education activities;

B Nature Australiamagazine;

M Seminars
i ————
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Natural History

tours

Relaxed group travel
with expert leaders
&

our 2000 program includes:

Fraser Island, Qld
with botanist Jane Calder
and geomorphologist
Cliff Thompson
29 July - 4 August

Kangaroo Island, S.A.
with local guides and botanists
Jane and Malcolm Calder
15 - 21 October

Southwest U.S.A
canyons and National Parks
Unique educational program
approx.3 weeks
October/November

Flinders Island, Bass Strait
17 - 24 November

>
For more details

Please phone (03) 9670 6988

fax (03) 9670 6185
or write to:

BRONZ DISCOVERY TOURS
P.0. BOX 83

WEST COLLINS STREET
MELBOURNE VIC. 8007

Travel agent licence no. 32134

OUTBACK QUEENSLAND

Strike out from Winton and discover

Outback Queensland's best kept secrets . . .

e Lark Quarry Dinosaur Prints
® The geological wonders of the
Merton Escarpment

DIAMANTINA
OUTBACK TOURS

r

® Fully guided day tours
e Field guidance for charter groups
® Tag-a-long tours

Local knowledge, exclusive access to
protected areas, along with comprehensive
field interpretation ensures thorough
understanding of this region's

natural environment.

PO Box 335 Winton,
Outback Queensland, 473§
Freecall: 1800 625 828
Fax: (07) 465 71722

READER
S PLEASE MENTION NATURE AUSTRALIA WHEN REPLVING TO ADVERTISEMENT®

L %]
Staying at Somerset you are
centrally located 1o all facilities and 4
short walk to the lagoon, snorkelfing

seabird colonies, rainforest ang
walking tracks to scenic lookouts and
remote rocky coves. Somerset’s 25
self catering units suit independent
travellers and groups (tour leader [an
Hutton available by arrangement),

Phone (02) 65 63-2061
Website: www.lordhoweisle.com au
email: somerset.lhi @bigpond.com

Somerset Apartments,
Ned Beach Road,
Lord Howe Island 2898 Australia

| WANT TO INVEST WITH CONFIDENCE

AUSTRALIAN

ethical
Sinesor TRUSTS

Mining vs
recyding. Investors

canchoose

Exploitation vs Through the AE Trusts you

sustainability. :
Y can invest your savings

Greenhouse gases Vs 4 superannuation in
Soiafghery. over 80 different

Armaments vs enterprises, each expertly

community enterprise.  cojacted for its UNIGUE

combination of earnings,

environmental .
sustainability and socil

responsibility, and eam a

competitive financial
return. For full details

make a free call t0

1800021227 |

5 ™ . he mak
Investments o1 the Austrabian Educal Trugs aon only b
|l
through —the cuvent progpectus — regutered  wih the Atspald?
Secwnnes  and Invesmuents  Conunsgon  and avaalable from

AUSTRALIANETHICALINVESTMENTLID

Canbena Business  Centre Bradfield St, Downer ,\(TZO()Z

A



AUSTRALIA
POSTER

COLLECTION

The 1999 collection of flat
Nature Australia posters 1s
available for the discount price
of $12.00 (including postage &
handling and GST).

These posters do not have any
folds and are mailed to you in a
rigid cardboard mailing tube.

The 1999 collection includes
the following posters:

Brush-tailed Rock-wallaby
(Summer 1999-2000)

Thorny Devil (Spring 1999)
Booby (Winter 1999)

Green and Golden Bell Frog
(Autumn 1999)

If you would like to purchase this
poster collection, just fill out the
Jorm in the back of this issue.

READERS PLEASE MENTION N

Have you ever felt like you
need to be in touch with
nature or just to
breathe in thatfresh air2

c;"llﬂl

-

that make it worth the effort to
discover a new species.
A

on science research projects.
A

Find the elusive rock wallaby for the
first time in decades in its rocky dens
in remote and rugged bushland.

If this sounds like something
you would like to do?

Call Mirek or Stephen for
upcoming events and expeditions.
We also specialise in assisting
Community Groups with Ecological &
Biodiversity Surveys.

PO Box 138, Macarthur Square,
NSW 2560 Australia
Phone: 02 4621 3986

Fax: 02 4628 5799
Email: ws@wildscenes.com.au
wildscenes.com.au

=
Walk your way through beautiful landscapes

Track through gorges to search for Koalas

This is the T-shirt
you really want!

E
Imagine your
favourite
creature

here!

This winter Creature T-shirts is
expanding its range of wild animal
designs.

If you run a wildlife club or
organization, wildlife park or
retail outlet and you can't find the
T-shirt that you could sell in your
area, try us. If we don’t already.
have it in our range we will print it!

Cfea-l aure

Ph 03 64 26 15 84
fax 03 64 262 900
PO Box 156, Latrobe TAS 7307

Dv
ATURE AUSTRALIA WHEN REPLYING TO A

Environmental Wildlife Tours
Far North Queensland

Venture into magnificent high aititude
World Heritage areas with Cairns’ original
environmental tour company (est.1982) to

observe rare local endemic birds and animals
in their natural habitat.

Relaxed afternoon/evening tours combine
rainforest walks with birdwatching,
platypus search and nocturnal wildlife
viewing. Small groups (maximum 8)
departing Cairns 2pm daily.

Advanced accreditation.
Ecotourism Association of Australia.

DISCOUNTS AVAILABLE TO REAOERS OF NATURE AUSTRALIA

NORTH WEST

SAFARIS
1999

OUR 4WD EXPEDITIONS
LET YOU EXPERIENCE.....

*

Little Sandy Desert
16 Sept-6 Oct 2000 52300 + GST
L 4

Great Victoria Desert
14 Oct-3 Nov 2000

*

62300 + GST

Kimberley and Bungle Bungles
12 May-8 june 2001

4

S3000 + GST

WITH THE PERSONAL TOUCH OF A
SMALL FRIENDLY TOURING GROUP
All ex Alice Springs

WRITE TO NORTH WEST SAFARIS
P.O. BOX 211, EAST KEW, VIC. 3102

Phone (03) 9852 3398 Melbourne
(08) 8280 7149 Adelaide
0417 846 238 Mobile

ERTISEMENTS

e
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Coloured Frogs

[ remember when 1 used to keep tice

L] . 3

o frogs as pets | was fascinated by thei
ability to change colour: 1 had a male and

female of both the Green “liee I'rog (Litoria

caerulea) and Giant Tice Frog (Litoria
infrafrenata). The Giant Tree Frog took up
a position in the corner of the tank and went

from bright green to a mid-brown with dark

brown spots—just like the colours of the poster
on the wall behind it. At other times it would
go an olive colour and, if a leaf was covering
pait of its back while it was sitting close to the
heat lamp, then a pale silhouette of the leaf
would appear. How do froes do this and why?
—ELLEN SAUNDERS

OATLEY, NSW

A. The Green and Giant Tree Frogs
o have a fixed green colour,
although surprisingly no green pigments.
The green is produced by the combina-
tion of a yellow pigmentand fine particles
i the skin cells that cause the reflection
of blue light (in the manner that fine par-
ticles in the atmosphere cause the blue
colour of sky). However, it is other cells
in the skin, called melanophores, that are
responsible for the colour change. These
cells can change their shape in response to
environmental light conditions. They
contain - the  brown/black pigment

melanin and, by changing shape from

broad to narrow, they can vary the area of

melanin in each cell that can be viewed
externally. When the melanophores are
expanded, a brown colour is seen: when
they are contracted, the brown colour

disappears. Therefore different shades of

green and brown can be achieved in dif-
ferent areas of the frog.

The main reason for this ability to
change colour is to achieve camouflage,
from predators, amidst a continually
changing background. The possibility
that the male frogs change their hues dur-

82

__——

ing courtship has also been reported. A
third reason, although this requires tur-
ther research, 1s that a colour change can
When the
melanophores are expanded, the skin has

allow  thermoregulation.
a dark colour and can absorb more heat
energy from the Sun. Consequently the
frog will increase its internal temperature.
[nterestingly, frog skin has been preserved

m the the

brown-coal deposits in
Geiselthal, Germany. It is quite amazing
that, after 45 million years entombed in
rock, melanophores have been preserved
in an almost life-like state. Fopefully
such finds will lead us to find the original
colours of ancient, extinct animals.
—ANDREW PARKER
OXFORD UNIVERSITY

Spider Amputee
When a spider loses a leg, can it
e regrow the lost limb?
—MaAviIS THiBou
CRONULLA, NSW

I | I T T ¢

The Green Tree Frog changes its colour
depending on its background to camouflage it
from predators.

If attacked by an aggressor. spll—)
L]
. der may choose to lose 2 hm
This voluntry

q

rather than lose its life.
amputation is called autotomy '.md 1s
spider’ last means of defence. sintlar
when a hzard loses its tail. _
St\g‘"](‘llt.“-

A spiders leg has seven
at the

Autotomy nearly always occurs
weakest point of the limb, which |
between the first and second segnin®
(the coxa-trochanter joint). When th
% to le” thf

ng

B’

eles

detaches, small muscles help

=3 . s )elli
remaining membrane over the Ol] W
S oH achallees
Haemo-lymph pressure side the et
helps to seal the wound. A
. y A8
Lost legs may be rcpl;\ced as long & ,
< g
Inoul[l b
estrict
S ghat

spider still - undergo
L . it
Regeneration is theretore usually »
ed to juvcnilcs, except in specte R,
ke the traf

can

continue n1()ulting as adults, li

K000
R -
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Joor and funnel-web spiders. Whether
oor ¢ ‘

LI leg is replaced also depends on the
the leg U , _
- hine of the amputation. A new leg is
i gl

swn if the old one was severed within
OroN
o

the first qu L i
(the period between moults). After this,
the

soen eraton Occurs.
egenerat

arter of the intermoult phase

no ! ) :
ire leg 1s regr 1€ stage
The entre leg 15 regrown m one stag

and it s thought to be controlled by hor-
;noncs, The new leg has all the segments
present in the correct proportions,
although it 1s slightly thinner and shorter.
Claws, spines, hairs and sensory organs
are also replaced. The ne-w leg has a
reduced number of muscle hbﬁ‘eﬂ. ho\yc‘v—
er. and tends not to be used for walking.

—IDANIELLE LOUISE QUINN

fre Two Penises Better than One?

Why do lizards and snakes have two
L]
Q o p(’nisa«'?

—IAN GIBSON
BALMAIN, NSW

Lizards and snakes have two penis-
A: es (hemipenes) instead of the usual
one that occurs in turtles and crocodil-
fans, as well as in mammals and some
birds. Lizards and snakes probably evolved
the hemipenes independently from a
condition of no penises at all (see article,
this issue). Why lizards and snakes evolved
their two hemipenes can only be specu-

lated upon, but there are two possible rea-

Pic Teaser

Do you recognise this? If you
think you know what it is, then
sendyour answer to Pic Teaser,
Nature  Australia Magazine.
Please dont forget to include
your name and address. The
first correct entry will win a
copy of Locating Koalas in the
Australian bush. Autumn’s Pic
Teaser was a sponge crab
{Austrodromidia octodentata)
using a piece of ascidian (sea
squirt) as a ‘hat to help
camouflage itself.

NATURE AUSTRALIA WiN FER 2000

N

sons. First, because males and females do
hot mate square on, that is, either directe
ly tront to front (missionary position) or
behind to front (doggy style), but instead
somewhat side by side, there may be an
evolutionary advantage o having
hemipenis on each side. When lizards and
snakes mate, it is the hemipenis on the
near side that is generally used. Second,
because the duct leading from cach testis
15 aligned with the hemipenis on its same
side, it may be that giving the most
recently used testis a ‘rest’, may lead to a
larger ‘score’ in a second rapid mating.
Some lizards use the hemipenes alternate-
ly, but just how widespread this is is
unclear.
—ALLEN E. GREER
AUSTRALIAN MUSEUM

Answers to Quiz in
Nature Strips (page 19)

1. Jellyfish

. Melville

. Chimera
Chimpanzee

. Lucy

. They watch birds.
Nineteen million

@ N O BN

. Self-contained undenvater
breathing apparatus

8. Eugene Shoemaker

10. Alexandra

bringing you face to
face with nature

We have a wide range of
greeting cards and postcards
featuring Australian
mammals, birds, reptiles,
frogs, scenery and wildflowers.

For more information contact:
wildlife Images
(02) 9436 0428
or visit our web site at

www.australiannature.com
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ests, plagues & people

iciviral discase spreadi recke
A deadly caliciviral discase spreading undl

answers, but there are few.

HEY ARRIVED JUST 72 HOURS

before and now they were dying.

Lungs filled with blood clots,
haemorrhages everywhere. No warning,
no treatment, virtually no survivors, just
apid and bloody death. A haemorrhagic
disease sweeping unchecked across Asa,
Africa and Europe was killing within two
days of exposure. This chronicles the
spread of a new caliciviral disease origi-
nating in China in 1984. The dead bod-
ies were those of Rabbits but the laws of
contagion selecting that species were sim-
ply those of chance. Humankind and
worldly wisdom did nothing to bring this
plague to Rabbits. It just happened. Any
species could have been the target but this
time it was Rabbits.

A deadly caliciviral disease spreading
unchecked among us demands answers,
but there are few. We know that Rabbit
Haemorrhagic Disease (RHID) can kill 95
per cent of the population within 43
hours of exposure. The virus can survive
weeks in the environment and be spread
by contact, contaminated animals, cloth-
g and food. It is one of the most muta-
genic life forms on planet Earth where no
two viruses are expected to be exact
duplicates. A single infected Rabbit liver
can contain up to one billion viruses,
each genetically different. The virus car-
ries two deadly factors. One destroys the
liver; the other causes massive blood clot-
ting followed by haem()rrhages; and nei-
ther factor had been described previously
for any calicivirus. The RHID calicivirus
1S NOt species specific, and not even genus
specitic. It infects animals from at least
two different genera (the European Rab-
bit and Hare), but what about risk to oth-
ers?

Scientists do not know how to grow

! among us demands

the virus in the laboratory and therefore
cannot characterise host cell range. The
genetic  determinants that destroy Tliver
;ells and disrupt normal blood clotting
are unknown. Even the species of origm
for the virus is unknown, but virtually
certain not to be the European Rabbit.
Viruses that cause rapid and deadly
plagues in their natural host would soon
threaten their own survival. The full spec-

A single infected
Rabbit can
contain up to one
billion viruses.

trum of amimal species that can be infect-
ed i1s unknown but presumed to be broad.
Eleven of 34 species tested at the Geelong
Laboratory in Victoria developed anti-
bodies after being given relatively few
infective viruses. This strongly infers
mfection. And what about human risk of
RHD mfection and disease?

Two teams of scientists have examined
the same data from Australia. One, an
Australian Government team under pres-
sure of a politically motivated decree,
which proclaimed that RHID would not
infect humans, reported no  risk  to
humans. The other from outside Aus-
tralia, and independent of political pres-
sures but with their professional reputa-
tions on the line, found evidence suggest-
g both infections and adverse f}L;lltl]
eftects in humans.

Now that RHD has spread across the
Australian continent and is beginning to
adapt to its new-found Rabbit host by

BY ALVIN W. SMITH

84

becoming less deadly with longer
of infection and less illness, wh o
should be done? First, FECONSe thy,
pant viral plagues in any
species increase the risk of e

[
pefi()d.\ ‘
an

Tam,
Mammg,
Riin mel . XPposure B &
infections in alternate species (inclyg {
Ing

humans), and that such fection

S Car
amplify into plagues among the nex\,]] L
infected species. Therefore, AUStrali‘] '

1 ang

should do nothing to ENCOUrage spreyq of
RHD. The lower the RHI vipy oad
any ecosystem, the less chance there of
the virus adaptmg to new host SPecies
Especially, do not spread RHD iy, B
where whole new species groupings |
become exposed. ‘
Disregard simplistic  proclamations [
what caliciviruses will and will nor N )
especially when such pronouncemengs aré
made by people whose undelst;mding f {
ecology does not extend into the intrace)-
lular spaces and macromolecular word
where caliciviruses survive and multiply
by the billions. There the virus generata
new variants, which by sheer number
seek and find new hosts and host relation-
ships. The haemorrhagic disease plague in
Rabbits proves this general rule.
from overpopulated
they Rabbits, Sheep.

Remember too that, by removing the L
offending species (
tracts of land, be
Cattle or humans, native flora and faun [

;

can and often do return in abundance.

Finally, be suspicious when a protusion of |
eloquence is used by any officual 1

describe the success of their own person- |
al and bureaucratically mandated pro- -
grams. In science, such evaluationsare left >

to unbiased peers.

FURTHER READING :
Jarvis, B.E.W. & Lynch, ER., 1998 B

-
ceedings of the Rabbit Control. RC:

Dilemmas and Implication Conterence:
Wellington, New Zealand, 50-31 Mnrdl.
1998. }\}'w Zealand Association of St‘ffﬂﬂf;-"
and the Royal Sociery (3[‘ New Zealand:

Wellington, NZ.

},‘[”dit‘.‘ l

The Laboratory for  Calicivinis /|
- (h
|

" -escdl’
web  page: wawaw.vet. orst.edu/re

calicivi.htm ‘

1 HEAD
CIVIRUS
UnIVERSITY

PROFESSOR ALVIN W, SMITI
THE LABORATORY FOR CAL
STUDIES AT OREGON STATE o
USA. HE 1HAS STUDIED CALICIVIRUSE
SINCE 1972.
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