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An adult Bush Stone-curlew (Burhinus
grallarius) shows off its legs, which
led to its former common name of
Bush Thick-knee.
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single’s scene that leaves many

desperate and dateless. It's a

state of atfaurs that all too many

ot us have been famliar with
at some stage 1 our hves. But have
any of us ever been desperate enough
to decide that a motorbike might be a
reasonable choice as a loving partmer?
[t seems that the current plight of our
lonely Bush Stone-curlews is leading
some of them to decide just that.
Across south-castern Australia where
they were once regarded as common,
1solated pairs and single birds are now
bemng reported. And a single bird has
lictle chance of mating and producing
offspring. So, in order to head off this
spectes” lonely shide mro extiction,
lLandholders, community groups and
government agencies are working
together and may just be able to bring
a httle love back mto a lonely
curlew’s life.

Do all snakes hiss? Do snakes have
mating calls or territornal calls? Most
people would be surprised by the
answers because it seems that most of’
the 2,800 species of snakes in the
world produce no sound at all. And
there are no documented cases of
mating calls, territoral calls or any
calls except tor defence. Yet, snakes do
have a well-developed hearing
apparatus and sound s important to

them. Bruce Young explores this

Bush Stone-curlew.

Copperhead snake.

fascinating topic and reveals a side of
snakes that we know all too hittle
about.

Also m this issue we meet a trog for
whom the wrong decision seems to be
the right one, examine the
development of agriculture in New
Guinea that s challenging
conventional beliets, look at how tree-
roosting bats survive the cold, and

delve into the practice of

.

I{/\N‘_

— JENNIEFER SAU
Publishing NManager
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Tough Penguins

The Nature Strip item
“Penguin Mothers Show
True Grit™ (Nanre Aust.
Sununer 2004=2004) was of
particular iterest to me,
having just returned from
Argentina. While there 1
visited two breeding
colonies of Magellanic
Penguins (Spheniscus
magellanicus) and puzzled at
their success m breeding

such harsh conditions. The

A Magelianic Penguin and chick.

4

thick shell of the eggs
explains alot. It was a
wondertul sight to see so
many birds raising chicks of
all sizes, some with eggs sull
to hatch.

—Jubi Russit

PEAKHURST, NSW

.
Tasmania's Hell
Readers may be mterested
in the broader

environmental context of
“The Devils New Hell™,

the Devil cancer desceribed
by Nick Mooney (Narre
Aust. Summer 2004-20035).

Tasmania s currently
suffering the fastest
proportional rate of native
torest destruction m the
developed world, with
39,000 hectares logged last
vear.

Accompanyinyg, this
onslaught s the largely
unmonittored acrial spraying
of forestry herbicides and
pesticides m o most major
catchments i the State.
These mclude potent
endocrme disrupters, such as
atrazime and other triazine

chemicals. An independent

report on marine hite kills
on the cast coast of
Tasmania noted a
corrclation between Devil
Facial Tumour [isease
hotspots with areas of
mtensive plantation
estabhishment.

Complementing the
spraving is the routine use
by torestry of 1080 poison
to kill browsig mammals,
exposimg many Devils to
serial episodes of gorgimg on
porsoned carcasses. Devils
have a high resistance to
1080, but the poison 1s
known to leave residual
damage to organs, cluding
the reproductive system, at
sublechal doses.

CGaven the pohacal muscle
ot both the logging and
agri-chenmical industries, 1t
is ditficule to 1imagine the
green-bashing Tasmanian
Government vigorously
SUPPOTLING any enquiries
mto the long-term eftects of
these chemicals or ther
svnergies.

The grudgimg level of
support tor Mooney and his
colleagues s reflected m his
article’s readimg reterences.
On a unique, virulent
cancer first noticed m 19960,
there 1s one very short 2003
article m [ilderness News.

—JOnN HAYWARD
WEEGENA, Tas.

Thankvou for vour timely
article on the devastation ot
the Tasmanian Devil
population from facial
tumours (“The Devil’s New
Hell™, Narre Ausr. Summer
2004-2005). The cause 1s
presently unknown bug it
appears reasonable to
conjecture that the habirual
use of T080 poison by
Forestry tollowing resceding
ot clear-telled logging
coupes could play a partas a
chemical “promoter’. The

Devils bemg prime

NATURE AUSTRALIA AUTUMN 2005




scavengers no doubt feed on
the porsoned carcasses, thus
concentratng the toxins m
their system. similar to the
Indian Vultures. also
teatured 1 this issue
("Scavengers at Death’s
Door™). However, is
discussion of this potential
promoter of the discase too
pohincally sensinve?
Mention s also made 1n
the article ot the recent
malicious mtroduction of
Foxes to Tasimanm. |
understand that previous
Fox mtroductions have
tortuitously been
unsuccesstul due to their
predation by Tasmaman
Devils. and competition tor
burrows and carcasses.
Surely the answer 1s to
vest i a concentrated
ettort to discover the causes
of Facial Turmour Discase

and eradicate them so that

the recovery ot a healehy
population of Tasmanian
Devils can assist in
climmating Foxes.
—ALASTAN STEVENSON
NORTIT SYDNEY, NSW

Molar Muddie

Ialways enjoy attempting
the Nature Strips quiz
questions, and can usually
Bue |

am a heele puzzled at the

JANSWEr some ()t. them.

answer given for question 3
in the Summer 2004=2005
ssues "How many molars do
placental mammals have?”
As a retired dental academic,
[ fele sure [ knew the answer,
which, without discussing
genetic varations, is 2.
“Three™1s correct onlyat the
question includes the
supplemental words “in cach
quadrant’.

But even wich that

addition, there s sull a

problem. To be accurate, the
question should also include
the word "usually™. T am i a
strong position to suggest this
addinon, as [ am one of the
small but growing percentage
of humans that have only
tour upper molars: that s,
two 1 each upper quadrant.
Congenitally absent third
molars (wisdom’ teeth) are
becoming more common m
modern humans, and icis a
good thing not to have
them, as there is then licde
chance ot developing the
dreaded “impacted wisdom
tooth™. [ suppose that this 1s
the way evolution occurs.
But even with the above
suggested changes, the
answer 1s stll not complete.
Many placental mammals
have two sets of teeth,
‘deciduous” teeth (including
cight molars, usually), which
are shed to make way for the

‘permanent’ teeth.
—BARRIE GILLINGS
TurRRAMURRA, NSW

For the Record

The illustration ot the
Columbian Mammoths on
page 10 of the Summer
2004=2005 issue of Nature
Australia should have been
And
the tull Crown-of-Thorns

credited to Karen Carr.

Startish specimen pictured in
From the Collection was not
the Muscum's oldest one
reterred to in the texe (which
is only halt a specimen). We
apologise for the errors.

—G.H.

Nature Australia requests lelters be
timtted to 200 words and reserues the
right to edit them for sense. Please
supply a daytime phone number and

type or print your pame and address
clearly. The best letter in this Issue
wiil recelve a cony of The killer bean
of Calabar. The winner this issue is
Bareie Glllings.

Threatened Bird Network

The Birding Shop is a
proud financial supporter proud sponsor of the
Threatened Bird Network

The Birding Shop is a

of Birds Australia

415 Riversdale Rd
Hawthorn East,VIC 3123
Tel: (03) 9813 5488
Fax:(03) 9813 1744
sales@thebirdingshop.com
www.thebirdingshop.com
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Silvereye.

THE HORDES OF AUTUMN
Silvereves are on the
move. These birds
(Zosterops lateralis) are
fanmhar visitors to
suburban gardens over
much of the east, south
and south-west, their
reedy “tsee-tsee” calls
tilhng the air as they the
trom bush to bush. In
autumn the birds gang
together m large tHlocks
that scour the land for
food.

The birds typically head
north at this nme, and
southern populations
sometimes replace the
more northern ones. So
Silvereves can be present
all vear round in some
areas, it’s just that they're
not the same birds.

The Silvereve’s diet 1s

Compiled by Geordie Torr and Martyn Robinson

varied, taking in msects
and truit, as well as pollen
and nectar. This can lead
to the birds bemg both a
pest. damaging soft frunt
such as grapes, and a pest-
controller, feeding on
msects such as the Woolly
Apple Aphid.

When the weather
warms, the birds return to
their origmal haunts, pair
up, buld ther hetle cup-
shaped nests trom grass,
hair and cobwebs, and
start the seasonal cyele all
over again.

For more on Silvereyes,
visit http://www.amonline.
net.au/factsheets/silvereye.htm

TASMANIAN GOLD
Autumn clothes the forests
ot the Northern
Hemisphere 1 red and
gold. but here n the Great

Southern Land. the
majority of our trees
retain their cloak ot green.
There 1. however. one
species that puts on a
partcularly remarkable
autumnal display.

Growmg m dense stands
m mountaious, high-
rainfall areas ot central and
western Tasmania, the
Deaduous Beech or Fagus
(Nothofagus gunnin) is a
small tree. rarely reaching
more than two metres.

The species, hike the
genus to which it belongs,
is an anachronism left over
from a tme when
Australia was stll part of

Deciduous Beech, Cradle
Mountain, Tasmania.
Gondwana. There are
Deciduous Beech fossils
gomg back 35 nillion

T T MIt T D BT AT RIf'EEE BRIl IR EE R

vears i Tasmania and the
Antarctic, and 1t appears
that the tree has changed
litele m that tme. Back
then, the landmass that is
now Tasmania was about
20° farther south and was
plunged mto darkness
durmg winter. Hence,
being deciduous was a
very good 1dea.

Although mdividual
trees can live for more
than 350 vears. the
spectes” survival 1s
threatened. The trees have
extremely thin bark and so
are very sensitive to hre.
And because Deciduous
Beech seeds don't survive
for very long m the soil
and dont spread over very
large distances. the species
has ditheulty regenerating
after a contlagration.

It vou want to see the
tree at its Hery best, one of
the most accessible
viewing areas 1s around
Lake Fenton in Mount
Field National Park.
Those willing to go a bit
farther atield should visit
Crater Lake i Cradle
Mountain National Park,
which boasts a spectacular
display. But 1t yvou can’t
get that far, try visiting
http://www.dpiwe.tas.gov.au/

inter.nsf/WebPages/BHAN-
54A3PL?apen

ELEHEBEIEIEi



SO MANY JELLIES

In autumn, the estuaries and
harbours of eastern Australia
can become filled with

gregations of Common

4
agy

¢
Jellyblubbers (Carostylus
mosaicis) so dense that they
clog cooling pipes and
comnmercial ishing nets.
No-one is quite sure why
the aggregations take place,
but they are thought to be
due to temporary local
conditions such as wind.
currents. temperature and
salinity.

The blubbers start lite as
larvae that attach to the
scatloor and become polyps.
About two weeks atter
settling. these bud off into a
series of medusae—the
tamliar jellvblubber shape.

The voung medusae grow

7 4

Common Jellyblubber.

rapidly at first, as much as
five millimetres a day.
probably so they can quickly
become strong enough
swimmers to avold being
swept mto deeper waters.
This species 1s brown or
white in many places in
New South Wales, but
frequently blue farther
north. The ditferent colours
come from the ditterent
species of photosynthetic
algae that live 1n the
blubbers™ see-through ussues,
providing them with oxygen
and nutrients. This species of

Jellyblubber is served as a

delicacy 1n certain Asian
cuisines, and there is also an
Austrahian tishery.

For more blubbery facts,
visit http://faunanet.gov.au/
wos/factfile.cfm?Fact_ID=17
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FROM THE COLLECTION

This is the Australian
Museum’s earliest specimen of
what used to be called the
Spine-tailed Swift and is now
known as the White-throated
Needletail (Hirundapus
caudacutus). Presented to the
museum by A. Clarke, it was
registered in May 1884 and
collected in Bulga, in the
Hunter Valley, New South
Wales.

This species is migratory,
arriving in Australia in spring,
towards the end of October,
and leaving in autumn, usually
before the middle of April.
Some birds will hang around
until August, but these are all
non-breeders. Early autumn is
when the birds are at their
most visible, as they feed
voraciously on flying insects
Jjust prior to leaving our shores.

The bird’s common names

refer to the unusual spines that
project from the ends of its tail
feathers. These are formed by
the central shaft extending
beyond the vane or flight
surface of the feather.

As would be expected of a
species that spends so much
time on the wing (it even mates
while flying!), its legs are
relatively poorly developed. It
nests in tree hollows, and with
its small legs and feet, one
would expect it to have some
difficulty manoeuvring about.
But this is where the tail spines
come into their own. When
clambering in and out and
perching in the cavity, the bird
uses its spiny tail as a brace to
prevent it slipping backwards.

Visit http://www.amonline.
net.auffactsheets/needletail.htm
for more about these
fascinating little birds.
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A Bald Eagle with its young
about to fledge. Apparently Bald
Eagles may end up raising,
rather than eating, their prey.

Strange Bedfellows

ormally vou would
“c.\pcct that a prey anumal
would put as much distance
berween itselt and ies
predator as possible. So
imagine the surprise of two
researchers working in the
Aleutian Islands, Alaska,
when they pertformed a
routine mspection of a Bald
Eagles nest and tound not
only 1 healthy caglet, but
also a gull chick—normally
astaple of the cagle’s diet—
happily coexisting,

Robert Anthony (US
Geological Survey) and John
Fans (Aleutian Islinds
Maritime Wildlite Retuge)
sav that the much smaller

and vounger Glaucous-

winged Gull chick (Lans

glanceseens) was on good

terms with the six-week old
caglet (Haliaeetus
lencocephalus). and was healthy.
suggesting it was either being
fed. or scavengmyg enough
food to survive (Hilson B3ull.
115: 481).

The question remains
how it got there in the first
place. It is unlikely that the
nest was parasttised by a
cull, because gulls aren't
brood parasites. and anyway,
the egg would have to have
been Lad durmg the tirst
week of the caglet’s life
when 1ts parents would be at

therr most aggressive.

NATURE SUSTRALIA A

Another possibility is the
parents preyed on an ady
female gull with o well
developed eggin hey
oviduct, and incubated the
cyg atter consuming the
female, but that is also
unhikely because cagles 1l
cat gull eggs.

The third alternative is that
one ot the adults captured
the gull chick but failed o
Kill ic during the initial
attack—a case of non-lethy
predation. The gull probably
escaped a death sentence hy
pretending to be dead, Iiux’
how the relationship
developed from there is
anyones guess!

RS

Stone Age Pussy

“n\\' long have cats been
rubbing themselves and

arching their backs up agunst

human legs? The Ancient

Egvpuans certamly enjoved

and revered therr fehines

fUMN 2



1,000 vears ago. Buried
skeletons, mummnues and
paintings of cats are
testament to the special role
they plaved i that society.
However, a cat skeleton has
been found mside a 9 .500-
vear-old human grave on the
island of Cyprus, pushing
back the carliest known
evidence of cat-taming by
5.500 vears.

Jean-Denis Vigne
(CNRS-Natonal Museum
of Natural History, Paris)
and colleagues discovered
the arnculated cat skeleton
less than halt a metre trom
the burial remaims ot a 30-
vear-old human (Science 304:
259). Both bodies were
ortented the same way, with
thewr heads pomung west.
That they were found so
close together, in the same
level of sediment and with
the same degree ot
preservation strongly

suggests the owo skeletons

were buried togcthcr
meentonally. This m curn
suggests that the cat was
spectal and most hikely a pet.
There are no clues as to how
the cac died. but 1c may well
have been sacrificed to
ACCOMPANY 1ts OWner mto
the afterlite.

The cat belonged to the
Wild Cat species (Felis
silvestris lybica), trom which
the smaller Domestic Cat (£
catus) 1s derived. No cats are
native to Cyprus, so the
origimal human mhabitants
of the islaind—Neaolithic
cereal farmers—must have
brought them over trom the
mamland, most hkely
Turkeyv. encouraging them to
live alongside them to help
protect their gram stores
from mice.

—G.H.
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Whaleworms
T\\'o bizarre new worms
described by Greg Rouse
(South Australian Museum)
and colleagues emphasise
how much we sall have to
learn about biodiversity in
the deep sea. Both species of
Osedax (Laon for “bone-
cater’) teast exclusively on
sunken whale skeletons,
living i tubes that cover
most of the exposed bones
(Science 303: 668). Feathery,
retractable red fronds. used
for gas exchange. protrude
from these tubes. The
wormns have lost cheir
mouths and usual digestive
svstems, nstead obtaining
tfood by sending ramitving
roots deep o the marrow.
Nutrients are absorbed
through these roots with the

help of svmbiotic bacteria.

Osedaxworms feed exclusively
on the skeletons of sunken
whales.

The lite cvele of these
bone-eating worms 1s
similarly bizarre. Each
“worm'’ s really a colony
consisting of a large temale
and up to T microscopic
parasitic males, which are
litele more than bags of
sperm attached to the
temale’s oviduct, ready to

(O CUUS
g eges.

fertibse developin
The larvae disperse o the
water colummn, and the
researchers suspece those that
settle on fresh whalebone
develop mto females, and
those that settle on temales
develop mto males.

DNA sequences reveal
that Osedax evolved shortly
atter whales arose, and the

dense populations ot these




The Hippo's red skin secretion acts as a sunscreen and antibiotic in one.

worms indicate that they
have successtully exploted
sunken whale carcasses: rich
but highly localised and
transient resources.

—M.L.

Hippo's Pink Zinc

n ancient beliet that

Hippos sweat blood came
from observations of red
mucous oozing tfrom their
skin. Blood 1t 1sn't, but it is
only recently that the true
nature of this mysterious red
has been revealed.

Yoko Satkawa (Keio
University, Japan) and
colleagues swabbed the
backs and taces of Hippos
(Hippopotamis amphibius),
and tound the shmy
secretion to be a natural
torm ot sunscreen produced
by glands 1 the skin (Narure
429: 363). 1t consists of two

10

acidic pigments. The red
pigment 1s hipposudoric
acid: and the other, which 1s
actually orange,
norhipposudoric acid.
Considering their bristly
naked skin and the amount
of sun exposure Hippos are
subjected to as they loll
around 1n the waterhole, 1t's
a good thing they come
with their own protection.

The researchers discovered
that the red skin secretion
also acts as an antbiotic.
When they tested 1t ona
culture of bactera, it
mhibited the growth of the
harmful microbes.

Hippos are notortously
cranky creatures and when
fights break out they can do
sertous damage to one
another with their grant
mcisors. Anti-bacterial skin
provides the Hippos with an

effective way of fighting
wound mfection ma
swampy environment. It
might not be the most
pleasant-smellimg substance.
but Hippo shime provides all
the slip, slop, slap needed to
make the most out of naked
bog-dwelling.

—K.H.

Bed Bugs on the Rise
Bed—lmg bites are an
mevitable part of the
‘third-world™ travelling
experience. But few people
expect to share therr mattress
i Australia with these
voracious little blood-
suckers. In fact. infestation
levels here and i other
developed natons fell
significantly during the 20th
century due to
developments i sanitation

and msecticides.

The bad news, however,
tor all those who expect and
enjoy scratch-free sleep, 1
that the decline has reversed
1 recent vears and countries
such as Australia, Britain and
the United States have been
recording dramatic rises m
bed-bug numbers. The
pathology service at Svdneyvs
Westmead Hospital, for
example, has experienced a
massive 400 per cent jump
mn the number of bed-bug
samples submitted simce
carly 2001 (Envirommental
Health 4: 22).

The pest-control mdudtry
has also noted the trend and
reported a signiticant
increase in demand for bed-
bug treatments.
Interceptions of the msects
by the Australian
Quarantine and Inspe

Service have risen

ction
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significantly as well. The
insects are bemg tound
mostly in the luggage of
travellers, which gives a clue
to at least one underlying
reason for this troublesome
entomological resurgence.

Stephen Doggett and
colleagues trom Westmead's
Department of Medical
Entomology believe that,
although the increase 1s most
likely to be underpmned by
several factors, the rise in
world travel 1s probably the
main cause.

Bed-bug saliva can cause
irritations and allergic skin
reactions m victims, and a
small proportion ot people
May even experience
anaphvlactce shock.
Researchers behieve a better
understanding ot the
problem and how to treat 1t,
partcularly within the
accommodation mdustry, 1s
essential it intestation levels

are to be brought back to

pre-21st-century levels.

K.McG.

Oldest Modern Beads
SOuth Atrica’s Blombos
Cave 1s already famous
tor 1ts remarkably carly
evidence of human art (see
“The Start of Art?”, Nature
Ause Summer 2003-2004).

Now it’s latest claim to fame

1s the world's oldest

jewellery.

Christopher Henshilwood
(University of Bergen,
Norway) and colleagues
have described 41 beads
made from the shells of the
small snail Nassarius
Rraussianus, and dated to the
Middle Stone Age (about
75,000 years old). Each shell

Common (left) and Tropical Bed
Bugs (Cimex lectularius and C.
hemipterus) are making an
unwelcome comeback in
Australia.

has a hole n exactly the
same position near the hp,
and microscopic wear marks
are consistent with rubbing
agamst threaded string,
clothig or other beads
(Science 304: 404). The shell
beads are larger than, and
distinct from, the more
modern beads found in
higher, younger levels of
the site (less than 2,000
years old).

Some archacologists
remain sceptical that the art
of bead manufacture can be
so old. Beads are tor
decorative display and
mdicate the abihey to
construct symbols, which
(ke art and language) are
diagnostic indicators of
modern human behaviour.
The discovery of Middle

Brokern Hill's
Dueback

166-170 Crystal Street * PO Box 199
BROKEN HILL * NSW 2880 * AUSTRALIA
Phone: (08) 8087 7800 * Fax: (08) 8088 3813
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Free Call 1800 670 120
www.outbacktours.net

For Reservations call toll free on 1800 670 160
or visit our website www.RoyalExchangeHotel.com
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ated in a prime location, just a
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Stone Age beads s
important (and
controversial) because they
are over 30,000 years older
than other beads tound in
Atrica or anywhere clse m
the world (see "Original
Fippies™. Nane Ause.
Spring 2002). Untl now,
beads have been associated
with the argument tor a late
(about 45 .000-vyear-old).
rapid appearance of modern
human behaviour. It75.000
vears marks the tirst
appearance of beads, then
modern human behaviour
arose gradually-—or just
stalled tor 30,000 vears.
Either wav, 1t s puzzling
why Blombos Cave, on the
southern tip of Africa, 1s vo
unique. For this reason,
archacologists await with

much iterest the dates of

= o i

possibly even older ostrich
cggshell beads trom

lanzan.

R.T-

When No Means Yes

hen female Green

Turdes (Chelonia mydas)
sutter sexual harassment from
overcager males they have no
FCCOUTSe to anti-
discrimimation boards. And
during mating, male Green
Turtdes can be quite
aggressive, biting temales on
the thippers, neck and head.
and leaving wounds that may
take several weeks to heal.

W hy then would a tenale
turtle mate multiple tmes
when asingle nating s otten
suthcient tor tertilisation?

Until now, the standard
answer has been that

multiple paternity benefits

Mating in Green Turtles can be a rough affair.

12

the temale by positively

selecting tor titter ottspring,

(Nothing like a bit of healthy

sperim competition!)
However, Patricia Lee and
Graeme Hays (University of
Wales Swansea) studied
temale Green Turtles and
their offspring at Ascension
Islimd. and tound that
mulaple matng did not
signiticantly benetit ottspring
survival (PNAS 101: 6530).
In tact, sand quality had a
much greater npact on the
proportion of voung that
successtully lett the nest than
whether or not the young
were sired by one or more
males.

The rescarchers suspect
that females will generally
awvoid matng more than
once. But it the cost ot

resisting 4 muale’s sexual

NATURI

advances s greater than the

cost of mating, tenales will

“make the best ota bad job™

and give in to male pressure.
It seems that muluple

patermity m Green Turtles is
the result of male coercion,
where temales have tound it
casier o say ves than to put

up a tight.

R.B.

Screaming Sauirrels
0nlv 11 1MV Worst
mghtmares do I seream
and no sound comes out.
But some squirrels do this
fairly trequently, and to
apparently good eftect.
Richardson’s Ground
Squirrels (Spermophilus
richardsonii) produce audible
alarm calls to alert others
of danger. someties at

considerable risk to

AUSTRALIA AUITUMN 2
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Silent but deadly: a Richardson’s Ground Squirrel emitting an ultrasonic

warning call.

themselves. But David
Wilson and James Hare
(University of Manitoba)
became curious when they
noticed some squirrels with
mouths wide open, looking
like they were giving oft an
alarm call, vet only emitting
tammt rushes ot air. So they
recorded both the audible
and so-called “whisper™ calls,

and found that, unhike the

audible call with a frequency

ot 8 kilohertz, the whisper
call was made up entirely ot
ultrasonic trequencies (above
the level of human hearing)
with the domimant
trequency just under 50
kilohertz (Narure 430: 323).
To mvestigate the possible
function of the ultrasonic
call. the researchers recorded
and plaved back whisper
calls to squirrels, as well as
three control calls (general
background noise, the
audible call, and a pure tone
that matched the dommant
trequency of the whisper
call). Both the audible and
ultrasonic calls produced an
mcrease m vigilant
behaviour, but the audible
call evoked the strongest
response, causing many
squirrels to run for cover,
Ultrasound, besides being

maudible to humans and

also many rodent predators,
peters out very quickly and
1s highly directional.
Perhaps ultrasome calls are
used only to warn specitic
animals close by, without
drawimg attention to the
caller.

—GLH.

Extinction’s in Your Genes?
Extinction. 1t seems, 18 part

of lite. Almost all species
that have ever hived have
become extinet. Now a
controversial new 1dea
suggests that extinction may
be controlled by an internal
clock  every species, and
that a species” time 1s up
when the protective caps at
the ends of the

chromosomes—called

telomeres—get too short.

Scientists have been
grappling with the issue of
‘background” extuncuion for
more than a century:
dramatic mass-extinction
events like the one that
killed the dimosaurs account
for only four per cent of
Now=-extinet species, so
what killed the rest?
Reinhard Sandl (Institute of
Medical Biology in Vienna)
thinks he has the answer (/.
Lixp. Zool. 30213: 111).

Each tme cells divide,
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Where Are All Our Big Carnivores?

o most people, it’s a relief Australia has no big
Tmammalian meat-eaters. But for biologists,
the continent’s celebrated shortfall of marauding
carnivores has been one of prehistory’s perennial

puzzles.

Through his 1994 bestseller The future eaters,
renowned mammalogist and palacontologist Tim
Flannery garnered popular support for a theory

that blames it largely on poor-quality soils. The

impoverished state of the Australian continent,

it’s been speculated, limited both diversity and

body size of plant-eaters, which in turn restricted
the types and size of carnivores that fed on them.
Support for an alternate hypothesis now comes
from Stephen Wroe (University of Sydney) and
colleagues, who compared the South American
and Australian continents during the past 25
million years (Proc. R. Soc. Lond. B 271: 1203).
For tens of millions of years these two
landmasses shared many significant features. Both
were large and isolated with a carnivorous fauna
dominated by marsupials. When they looked at

body sizes and numbers of species, the

researchers found that the diversity of warm-
blooded carnivores in both continents was

comparable. But allowing for South America’s

much greater area, diversity in Australia was, if

anything, greater.

Things changed three million years ago with
the collision of the North and South American
plates and the formation of the Central
American land bridge. A southerly migration of
huge placental mammalian carnivores followed in
an event known as the Great American Biotic
Interchange. From that point the diversity and
size of South America’s carnivore complement
rose rapidly. In Australia, argue Wroe et al., the
status quo was maintained primarily by
geographic isolation. If correct, this means that
attempts to explain Australian biodiversity must
first properly account for our island status before
invoking factors such as productivity.

telomeres are not copied
completely and gradually
become shorter. However,
accordimg to current ideas,
the enzyvme telomerase
rebuilds the telomeres i
germ cells (eggs and sperm),
which means the ottspring

would mherit constant

—K.McG.

telomere length. Stindl
questions this and proposes
that telomeres do in tact
erode steadily with every
generation, thus acting hike
a species clock.

Atter many generations,
diseases related to
chromosomal instability or

13




1. WWhich were
domesticated first: Dogs
or Cars?

2. Whar do you call
sound waves that have
a frequency of over
20,000 Herez?

3. Inwhich Australian
State do Bennett's
Hallabies live?

4. 11l type of animal is
the venomous Gila
Monster?

Q. How many species of
Crotw dre native 1o
Aunsrralia?

6. 11 hich national park
has the single-known
wild population of
Northern Hairy-nosed
Hombars?

1 VWhat happens to the
nose of a Lion as it gets
older (besides getting
bigeer)?

8. Do scalorses have
scales?

9. Nuame the green
pigment used by plants
1o photosynthesise.
Which neo planets

fank [upiter in their
orbit about the Sun?

10

(Ansiwers on page 79)
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limited tissue regeneration,
like cancer and
mmmunodeticiency. would
become common.
ultimately resultng m a
population crash.

Sundl savs such a process
ot attrition would explam
why telomere lengths vary
so greatly between species:
some bird telomeres are up
to a million DNA base pairs
long, while humans feature
only 10,000 or so base pairs.
All ot which begs the
question, how long have we

got?

—R.S.

Testing the King's Head

ou might think that the

King ot the Dimosaurs,
which made a iving by
chomping on other
dinosaurs, would have a
pretey serongly buile skull.
But many of the larger
bones in the skull of
Tyrannosauius rex were
loosely connected to each
other. with flesh binding the
skull rather than rigid bone-
to-bone contacts.

Damage to prev mdicates
that Tyrannosanmus rex was a

‘puncture-pull” teeder. First
the teeth were slaimmed
deep mrto the previn a
bone-crunchig bite. then
the head was pulled back.
ripping the prey apart. This
would have exposed the
skull to enormous stresses 1n
the “puncture’ phase.
tollowed by equally
cnormous torces m the
opposite direction while
‘pulling’. So could 17 rex’s
loosely connected skull have
withstood the rigours of
‘puncture-pull” teeding?

Ennly Ravheld
(Cambndge University) saw
this as an engineering
problem and so she decided
to apply "Finite Element
Analysis™ (FEA) to the King’s
head—a method normally
used to analyse stresses and
strans on bridges and other
structures (Proc. R, Soc. Lond
B271:1451).

It curns out that the
palacopugilist had to have
fleshy. impact-absorbing
connections between the
bones ot 1ts skull. While
some bones such as the
nasals were particularly

heavily built to withstand

X
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The large hones in Tyrannosayrys
rex’s skull were only loosely
connected.

compression and shearing,
the connections between
bones were necessary to
resist tensions and dissipate
bone-shattering loads.

In short, Tyrannosaus rey
passed the FEA with flying
colours. Its scemmgly tragile
skull was actually superbly
adapted to the murderous
forces encountered during
dinner. \

—PW

Fairy Circles
81ncc the carlv 19705
scientists have been
puzzled by the appearance
of “tary circles” on the
western coastal edge of
Africa’s Namib Desert.
[hese shallow circular
depressions of completely
bare sandy soil are between
two and ten metres across
and surrounded by lush
perimeters of tall grasses.
Earher work had
discounted tungn as a
possible cause of the bare
patches. and. seeking a
detiinive answer to the
question of what causes the
fairy circles. Gretel van
Rooven (Umversity of
Pretoria) and colleagues put
the three remaining
theories—radioactive soil.
toxic plant by-products and
termites—to the test (J. Arid
Environments 37: 467).

IR adioactive soil was

quickly dismissed after
samples were lab-tested and
tound to be negatve.
Then van Rooven's team
collected earth from
underneath the poisonous
milkbush plant Eup/mrbm
damarana. which often grows
in the vicimity, as well as
and
lush edges of several circles:
ere SOWn

from the barren centres

When grass seeds w

P




A ‘fairy circle’ in the Namib
Desert. What causes these
mysterious bare patches?

m the soil samples back m
the lab. the plants withered
on the soil taken trom
within the circles. vet
flourished on samples trom
the perimeter and beneath
the milkbush. elimmatng its
TONINS as A cause.

Fially the team excavated
deep renches m a bid to
determime whether termute
acuviey had anvthing to do
with the circles. Tt had been
thought that perhaps
termites consume all of the
seed withm the circles,
leaving nothing to
germiate. but although
termites were tound nearby.
there was no direct evidence
linking the two.

The study attracted a
flurry of attention and one

suggestion. that the circles

could be the result ot
residual effects of toxic ash,
may bear turther
mvestigation. BBut tor now,
the researchers sav. we'll just
have to blame them on the
fairies.

—R.S.

Drumming up Sex
he lusty atmosphere on
Mexico’s Isla Isabel
reaches fever pitch as
hundreds of Magmticent
Frigatebirds (Fregata

magnificens) come to roost for

the annual mating season. As

temales circle low over the
rookery, the males crane
their heads to the sky to
show off their scarlet-
coloured throat pouches.
mtlated ke heart-shaped
balloons. The raucous males

vibrate themr wings rapidly

UOW's Faculty of Science i1s one of the strongest research intensive
faculties with an international reputation in research and teaching.
A distinctive feature of this faculty is the close connection between
forefront research and undergraduate teaching.

The School of Biological Sciences has broad research interests ranging
from molecular genetics and biotechnology to community ecology and
evolutionary biology. it has modern laboratories and shared access to
a wide range of other leading-edge instrumentation and facilities.

An opportunity currently exists for a Lecturer or Senior Lecturer
in immunology, cell biology, molecular biology or microbiology with
research experience in any area of immunology and with research
interests complementing those of our academic staff. You will
have opportunities to collaborate with leading clinical and medical
research groups.

You must hold a Ph.D, and will be expected to teach in areas including
immunology, cell biology and biochemistry and to supervise honours
and post-graduate students. Tertiary teaching experience is highly
desirable. A demonstrated strong track record, excellence in research
and potential to attract external research funding are essential.
A full Position Description outlining the Selection Criteria is available
on our website. Please address the critena specified in the position
description from our website. For further information please contact
Associate Professor Bill Buttemer on +612 4221 3013.
As women are under represented in the academic stream, suitably
qualfied women are encouraged to apply.
Applications Close 20 March 2005  Quote Ref No: 21132.
how to apply: Please wisit our website http-//employment uow.edu au/
to submit your application onling, to find out more about

this and other posttions in the Facutty of Science, and to
Jearn more about UOW.
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ECOTOURISM
CABINS

for Sale or Rent

Due to the acquisition of our own
wildlife refuge, we are offering for

sale two cabins in superb focations
for enjoyment of Australia's natural
beauty and bird life.

The cabins are immediately
adjacent to Barrington Tops
Wilderness area, and Girraween
National Park. Both are in superb
settings that cannot be built out.
They are walking distance to the
national parks and no other
accommodation can be closer.

If you wish to try before you buy.
and earn an income from your
investment. the cabins are rented
when not in use through a
management company.

These cabins are excellent quality
and value at $175.000 each.

Contact us direct for more details
at sanctuary_hill@bigpond.com
or phone 0411 422 943.
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and woo the females with
loud chicking and drumming
sounds.

Females hold the balance
of power as they make up
the mmonty of the breeding
colony. With so many niales
to choose from, they can
attord to be tussy. Vinm
Muadsen (Universidad
Nactonal Autonoma de
Mexico) and colleagues have
been studyimg the asland's
frigatebirds and tound that
only 35 per cent of males are
successtul at finding a mate
(‘The Condor 106 150).
Because the birds are
monogamous, this has major
consequences for those who
miss out. As a result, males
must make every etfort to
advertse ther vigour with
an atrention-grabbimg
audio-visual presentation.

It appears that females
select males predommantly
on the size of their throat
pouch. The bigger the
pouch, the sexier the bird.
To make sure temales know

Just how enormous their

Male Magnificent Frigatebirds inflate their throat pouches to attract females.

16

mtlated pouches are, the
males produce a sequence of
deep, Toud drumming
sounds that resonate 1 the
air-tilled sac. Madsen and
her team have been able to
record these signals and
compare them to pouch
size. The results show birds
with larger pouches produce
lower-trequency drumming,
The rescarchers believe
the birds are usig sound to

enhance the visual signal,

Just n case the Hving females

can’t make out the size ot
their assets. A reverberating
and bulging red pouch
means the temale both sees
and hears her suttor’s
message, loud and clear.
—K.H.
Globe-trotting Dinos
A\- the Mesozoie Era drew
to a close, the ancient
southern supercontinent
Gondwana resembled a pizza
bemg pulled mro rregular-
shaped pieces. The question
that has bugged geologists
and palacontologists tor

vears 1s the sequence of that

break-up mto the separate
continents and islands now
known as Atrica, South
America, India, Antarctica,
Australia and Madagascar,

One group of dinosaurs,
the predatory abelisauroids,
suggested that Atrica was the
tirst picce of the pizza to be
isolated from the rest. Fossils
ot abehsauroids had been
tound m Cretaceous-aged
deposits - Indi,
Madagascar and South
America, suggesing that
they could roam between
these now separate
landimasses via Antarctica.
Their absence trom Atrica
supported an “Atrica First’
model of the
supercontnental sphe—
abelisauroids weren't in
Atrica because it had
become solated by seaways
by the start of the
Cretaceous.

Now three abehsauroids
(or ther possible
antecedants) have been
deseribed from Niger,

putting Atrica back in

NATLRE

contact with its Gondwanan
siblings (Proc. R. Soc. Lond.
13271: 1325). The finds
span three ditterent
stratigraphic levels of the
Cretaceous Period (145-65
million years ago), from
close to s begimnimg unal
almost 1ts end.

Paul Sereno (University
ot Chicago) and colleagues
suggest a land bridge across
the embryome South
Atlantic Ocean (connecting
The Tvory Coast and Ghana
to the north coast of Brazil)
remained tor some 30-5(0)
million vears longer than
previously thought. This
connection allowed anials,
mcluding the abelisauronds,
to migrate benween Atrica
and South America unul it
tially collapsed around
90=100 mithon years ago m
the middle of the
Cretaceous Period.

Two other land bridges
connecting India and South
America to Antarctica are
thought to have broken up
at around the same tme.
So. rather than an “Africa
First” break-up sequence.
Sereno suggests a new “pan-
Gondwanan™ model tor the
final demise ot the Great
Southern Land.

—PW

| Can't Believe It's (Bog)
Butter

¢ all know that

leftovers can end up n
the tridge longer than they
should. The same apphed to
peat bogs. These cool.
oxvgen-poor swamplands
were used as a kind of
prehistoric refrigerator
where locals buried food on
wooden trays or wrapped
leather parchment. One
such toodstutt was a waxy
substance called “bog
buteer’, which. like an old
cheese, reputedly improved

with age. According to

AUSTIRATIA AUTUNN 2
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The discovery of Cretaceous labelisauroid dinosaurs, including Rugops primus, in Niger means that Africa was not the first continent to break away

from the Gondwanan landmass.

Samuel Butler (1612-1680),
m his bawdy saure Hudibias,
“butter to eat with their hog
was seven vears buried m a
bog™. But the actual recipe
was apparently lost, tor unul
recently no-one knew for
sure Just what animal
products went mto 1t. Was 1t
literally butter (milk fat), or
was 1t tallow (body fat) from
animal carcasses?

A team of researchers led
by Richard Evershed
(University of Bristol)
mvestigated nine bog butters
from the National Museum
of Scotland, the oldest of
which was about 1,800 years
old. They looked at the
structure of the fatey
components and therr
carbon-1sotope composition
and length of the carbon
chams, and compared these
with artiticial bog butters

made in the Lab under

NATURE

anacrobic conditions from
cither mutton fat or mutton
butter. The results show that
six of the archacological
specimens were dernved
from dairy products, while
the other three were
composed of body fat (The
Analyst 129: 270).

So now we know both
butter and body fat trom the
bog were served up on
Scottish tables, but were also
left
m the fridge way bevond

sometimes torgotten

their use-by date!

—R.E

Turkey Tactics
Thmugh the well-
documented
phenomenon of
‘imprinting’, most birds
learn to recognise their own
Kind by observing their
parents upon hatching.

However Australian
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This large alder keg of bog butter, 1.4 metres high, was found at Glen Gell

in Scotland, and dates from the early 1800s.
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An Australian Brush-turkey chick
emerges, alone and unassisted,
from its incubation mound.

Brush-turkey chicks
(Alectnra lathami), like other
voung i the unusual
megapode tamily, enter the
world without any relations
around to teach them lite’s
fundamentals. Mothers
decamp soon atter laying
eggs into a mound of
rOtiNg organic matter,
where mcubation 1s driven
by the heat of
decomposition. Fathers stay
longer to tend nests but they
have nothing to do with the
chicks once they hatch. And
chicks normally don't
encounter siblings straight
atter hatching because they
emerge at ditferent times
and quickly leave the nest to
hide from potential
predators.

They survive despite the
lack ot postnatal attention
by entermg the world

considerably more
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Long symmetrical tails might be sexy for Barn Swallows in Europe, but not necessarily in North America.

developed and capable of
selt-care than most other
birds. But they eventually
form groups with chicks ot a
stimilar age, mdicating they
can recognise their own
kind. To understand how,
Ann Goth and Christopher
Evans (Macquarie
University) exposed
hatchhngs to the controlled
behaviours of hte-like
robotic chicks wearing
teathers and skins from birds
that had succumbed to
natural deaths (/. Exp. Biol.
207: 2199).

When the mechanical
chicks were pecking. the real
chicks joined them,
mimicking their behaviour
and even rving to steal ther
tood. but they largely
ignored robots pertforming
other actions. And 1t wasn't
only the eating action that
attracted the chicks. When
UV light was removed from
the peckig robots, they

failed to incite much

mterest.

The researchers beheve
megapodes may be born
with an mnate ability to
recognise a spectal UV signal
emitted by fellow chicks.
This may be mvisible to
potential predators and only
recognised by other chicks
when combined with the
action of cating.

—K.Mc(.

Sexual Selection
and the City
Typiml. You put all that
ettort mto growing a
beautitul long, symmetrical
tail, only to discover that
tails are, like. so last season!
The elongate tail streamers
ot the European Barn
Swallow (Hirundo rustica
rustica) have long been held
up as a classic example of
sexual selection. Longer.,
more synimetrical tails otfer
both male and female
swallows a reproductve

advantage. But apparently
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this 1s one more case where
European fashion hasn't
translated very well across
the Adantic.

Rebecca Satran and Kevin
McGraw (Cornell
University) studied North
American Barn Swallows
(H. i« erythrogaster) n New
York. They captured male
and female swallows during
the first two weeks of the
breeding season and
measured the length and
svmmetry of their tail
streamers. They also
removed a tew of the rust-
coloured feathers trom cach
bird’s throat, breast, belly

and vent, and measured how

bright they were. They then
determined when pairs
began breeding, how many
tmes they nested, and the
number of chicks they
fledged.

When they analysed the
data, they found that, unhke
i European swallows, tail

length and symmetry had

little ettect on the onset of
breeding or reproductive
success. Feather colouration,
on the other hand. was
correlated with both—more
colourtul birds tended to
breed earlier and more often
and to have more offspring
(Behav. Ecol. 15: 435).

The researchers suggest
that this sort ot geographic
variation in sexual
signallimg—animals in
ditterent regions finding
different things sexy—could
lead to the divergence of
populations, which in turn
could lead to speciation.

— @A)

FURTHER READING
References for the stories
that have appeared in this
edition of Nature Strips
are available online:

www.natureaustralia.net
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THE BACKYARD NATURALIST

Silverfish as a group are abour 100 million years older than the

dinosaurs, making them seriously big-time living legends.

HAT DO SR CHIFE IRICHARD,
Doran Gray and a silver-

tish have in common? It

vou were tempted to say “the closet’
vou would be heading m the right

direction. but the less scurrilous con-

Classification
Order Zygentoma, 5 families, ~470
spp. worldwide, ~34 spp. in Aust.

Identification

Soft, semi-flattened, often cone-
shaped, up to 2 cm long.
Commonly covered with delicate
scales. ‘Tail' of 3 long bristles
(abdominal cerci and terminal
filament); 2 long antennae on head.
Fast running; do not bite or sting.

Habitat and Distribution
Worldwide, with a few pest
species. Found naturally in leaf
litter, under logs, rocks, but around
humans in furniture, books, sinks,
cupboards, linen presses. Need
dark humid hiding place during
day.

Biology

No ‘grub’ stages (metamorphosis);
all juveniles look very much like
adults. Pest species eat paper,
glue, clothing, book bindings,
wallpaper past, photographs, sugar,
flour, cornflakes. Themselves eaten
by spiders.

necuon | had m mind was to do with
the paradox of bemg ancient. vet look-
ing voung. Sir Chtt and Dorian Gray
have clearly held their own m the per-
petual-youth stakes, but where does the
silverfish fic 162

Well, 1 spite of 1ts shek-back appear-

ance. the silverfish s really, hke cach ot

the other two, a iving tossil. The ento-
mologists tell us that silverfish (zvgen-
tontans)  closely resemble  the  first
msects thatever existed: that their order
bridges the gap between wingless and
winged msects. Their look-alikes are
cast m rocks that go back to the Car-
boniterous Period (300 million  years

They will cven feed
on nylon stockings,
low in starch but loaded
with delicious residues
of human oil and the
Makings of leg
and crutch skin.

ago). and ther actual bodies are not

uncommon m- -H-million-vear-old

amber—that exudate of pine trees
responsible for fuelling the movie
“Jurassic Park™

These days. given the  dinomania
drummed up by that movie, it vou
tound a small dinosaur living in )“om‘
linen press, vou'd probably put up with

stams on the tea towels and some chew

BY STEVE VAN DYCK
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marks around the edges ot the door,
But what do vou do when yvou see asil-
verfish between the dotlies? You flip i
onto the tloor and squash it Funny
that. because silvertish as a group are, in
tact, about 100 million vears older thap
the dinosaurs, making them seriougly
big-time living legends.

And silverfish look so PI‘L‘])i\[()rigj
Take a trilobite, cover it wich delicate

silvery scales and streteh 1t and vou've

got a silvertish. And 1t doesn’t take
much maginaton to  picture them

skidding around the cyeads and gimk-
goes that torm the backdrop of just
about every  dimosaur  dioramua ever
C]'L'.ltcd.

But m a bizarre twist, mention the
world “ginkgo™ (those maidenhair trees
of the Permian, 270 million vears ago).
and vou'd see the silvertish scuttling for
cover. For generations the incredibly
acidic leaves  of  the  sole-surviving
Ginkgo species (Ginkgo hiloba)  have
been pressed nside books with  the
express purpose of preventing silvertish
from cating the pages and their binding,

Thats because silverfish are browsers
and a few enterprising cosmopolitan
species have prehistoric appetites that
make hbrarians” hairs stand on end.
They are carbo freaks tfeeding on paper
and tabric. herrlooms and works of art,
ontonskin and cellophane. and getting
their protemn trom the glue on book-
bindings and wallpaper. They will even
feed on nvlon stockings. notoriously
low m starch but loaded with dehicious
restdues of human o1l and the flakings
of leg and crutch skin, While what they
really hike 15 paper. 1ts what’s on the

paper (the glze or sizing) that pracu-

cally  brings  them  unstuck  with
destre.starch,  dextring casemn. gum

and glue.

Although Australia has 34 species of
silverfish  that most of us never see
because they hve under bark or mside
ant nests, around 99 per cent of the hi-
crature on silverfish 1s devoted to get-
tng rid of one or two introduced
species (tor example Lepisma saccharina).
Tradinonally, the shimy extract trom the
bulbs of English Bluebells (Hyacinthoides
non-saripta) was used not only to starch
Elizabethan  collar  rutts  and cure
snakebite, but to make a bookbinding
glue whose toxic nature repelled silver-
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fish. And  Cosanary  (Clrysanthenm
balsamita), an aromatic herb of the aster
tamily, was also known as “Bible Leat™
because when 1ts tansy-scented leaves
were used as bookmarks m bibles they
protected the paper trom attack by sil-
vertish.

These days more aggressive msecti-
cides are used, but while some people
sall mamtam that Epsom salts, whole
cloves, cedar=scented balls and strongly

smelling soap work m the closet, others

are Just happy to leave a htde bowl of

wresistible 1cng sugar i the bath or
sink. then run the hot water when they
find silverfish trapped there (silvertish

have clawed feet. not the “sticky” teet of

more advanced msects, so they can't
crawl out).

But betore vou kill. thik ewice. You
might be  throwmg away vour only
chance at mmmortahey! It vou can catch
them. you nught hke to try a hele
expernmentation that could see vou m
the same wrinkle-tree camp as Chitt and
Dornan. According to Idries Shah,
author ot Oriental magic, the Chinese
beheve that i silverfish may lurk the
very source of the fountain of youth:
“A silver-colored sect...is captured.
and made to cat a piece of paper upon
which the characters Shen-Hsien have
been inscribed. This formula, signitving
‘mmortal=spirited”. will, 1t 1s thought,
cause the creature’s body to take on
multi-color hues. Anvone ecatung the
prepared silvertish will then be protect-
ed from deach tor ever.”

To be tamr the recipe comes with the

warmng that “ic may take months of

experiment before a suitable fish be
tound. whose bodies will react correct-
Iv, and will display several colors.”

Just m case vou were tempted to rush
out and breed silverfish to speed up the
turnover of the ‘mult-hued’. remember
that, while they live tor up to five years,
they are very slow breeders. Females
might lay only about 20 eggs over their
enare lives and 1ts probably the hit-
and-miss comphications of silverfish sex
that contrbute to therr low tecundity.

The male hides hietde takeaway pack-
ages of sperm (spermatophores) around
the place and entices the female to walk
past them. When one of them comes in
contact with her genital opening 1t
bursts, mseninaung her. She then nps
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Silverfish are living fossils, resembling the first insects that ever lived.

off the empty spermatophore and eats 1t.

And that’s what’s kept silvertish going
tor 300 million years! Clean, simple and
old-fashioned, but with cverlasting
imphcanons. For me, I'll be tricking a
handtul of the lictle silver wowsers to
feast on the sealed section of a Cosino
mag upon which the characters Shen-
Hsien have been mscribed. With any
luck. that'll bring a rosy blush to one or

And

my...well not to give away any secrets,

tWwo. when 1t does. 'l cae
but it won't be glitter I'll be brushing

ott my hps!

FURTHER READING
Shah, 1., 1968, Oriental magic. Octagon
Press: London.

Smiith, G, & Tarson, |, 1991,
Thysanura (Zygentoma). Pp. 275-278 in
The nsects of Australia. Melbonrne
University Press: Melborne,

Smith, .. 1998. Zygentoma
(Uhysanra). Pp. 7=20 in Zoological
catalogue of Australia. Vol. 23, ed. by
W Honston and A. Wells. (.SIRO)
Publishing: Melbonrne.
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RARE & ENDANGERED

Tammar Wallahy

Thanks to the Victorian gentleman’s pencham for collecting zoological
£ / . 1Y LY

oddities, an extinet Australian will soon be bouncing back fronr obscurity.

1O EUROPEAN SETTLEMENT,

there were at least four subspecies

RIOR
of Tammar Wallabies  (Macropis
cugeni) m Australi: two on the mam-
land (M. e, derbianus i Western Aus-
trala and M. e
trahia) and two on South Austrahan oft-

engenii - South Aus-

shore aslinds (VL e. deares on Kangaroo
and M. eo flindersi on Fhinders). Today.
only the Kangaroo Island and Western
Australian  torms  reman,  however
moves are atoot to bring the South Aus-
ralian mamland subspecies back from

‘extunction’.

Tammars are one of the smallest of

the wallaby fannlv. weighing only five
to seven kilograms. They have a dark
grev-brown coat above, a pale butt grey
coat beneath. reddish arms, feet and
tflanks. and a white cheek stripe. Durnng
the day they shelter among dense
shrubby vegetation, to nde trom preda-
tors (such as Wedge-tailed Eagles), and
venture out mto open grassyareas at
mght to feed. Across most of their cur-
rent and former range, the wallabies
mmhabited dense  coastal heaths and
mallee thickets.

By the 19205, the South Austrahian
‘mainland’

had  become

extinet. With the mnal development of

subspecies

agriculture across South Austraha, the
mainland  Tammar popul.mom m-

creased substantially, as the tragmenta-

tion of habitats mcreased the amount of

therr favoured “edge” habitat. Although
bountes were pard for Tammar Wallaby
skins m many areas - the late 1800s,
the anmmals remamed  abundant unul
the early 1900s. when they were sull

considered agricultural pests. However,

the later expansion and intensification
ot agriculture resulted i the destruc-
ton of much of therr remmant habitat.
During the same period. the Fox
(Fidpes vulpes) became  estabhished
South Austraha and predavion began to
take 1ts toll on the wallabies, leading to
thewr demise on the South Austrahan

mamland. In contast. the Kangaroo

Tannmars
are one of the
simallest of the
wallaby family,
weighing only five

to seven Rilograms,

Iland subspecies contimues to exist due

to the presence of relanvely large areas

of remnant habitat and the absence of

Foxes tfrom the island.

Meanwhile, across the Tasman, a con-
voluted cham of events has given the
‘extinet” subspecies a second chance at
lite. When George Grey was apponred
Governor of New Zealand (for the sec-
ond time) in 1862, he purchased Kawau
Island, near Auckland. for his personal

residence. Inaccordance with the accli-

BY ANDY SHARP, JASON VAN WEENAN & JULIA BIGNALL
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matisation movement of the tume. Grev
planted a vast array of exote trees and
shrubs, and moroduced many bird and
mammal species to the asland trom ]
over the world. Amongst his menagerte
ot species

were  zebras. antelopes.

Laughing Kookaburras, Brush-tiled

Rock-wallabies. as well as Parma.
Swanip and Tammar Wallabies.

Many of the Australian species found
on Kawau Island adapted well to ther
new  environment and increased sub-
stantially in number. due to a lack of
predation. These species are now con-
sidered pests. and the New  Zealnd
Department of Conservation and the
Regional Council of Auckland e
about to embark on an eradication pro-
egram tor all itroduced wildlife of

Kawau Island.
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There are no records ot where Gover-
nor Grey obtamed his orgimal stock of
Tammar Wallabies. So Andrea Tavlor
(Monash Umversity) and Des Cooper
(Macquarte Umiversity)  dearded  to
undertake some gencuc detectuve work
to uncover the source ot the wallabies.
By comparing genetic material trom the
Kawau Island and Kangaroo Island pop-
ulanions. and taking mto account previ-
ous findimgs that showed New Zealand
Tammars were not trom Western Aus-
tralia, they ascertamed that the Kawau
Island wallabies were imdeed trom South
Australlan mamland populanions. This
rediscovery of a subspecies once consid-
ered extinet prompted the Federal
and South Australhan Governments to
mitiate the repatration of these walla-

bies betore they are eradicated from
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Kawau Island.

A team from the South Australian
Department of Environment and Her-
itage visited Kawau Island i 2004 and
returned with 26 wallabies, bringing
the total number returned to Australia
to 806.

quarantine at Monarto Zoological Park

These wallabies were held 1
before becoming the tocus ot a captive-
breedmg and remtroduction program. A
trial remtroduction of ten  wallabies
occurred at Innes National Park. on the
southern Yorke Peninsula, i November
2004, Depending on the success ot this
trial, subsequent releases will be made at
Innes Natonal Park and another loca-
tion 1 South Australa.

Thanks to the Victoran gentleman’s
penchant for collectuing zoological odd-
and mternational

e present-day

COOPEration I CoNservation, an extinct
Austrahan will soon be bouncing back

from obscurity.

FURTHER READING

Taylor, A.C. & Cooper, D, 1999,
Microsatellites identify New Zealand
tammar wwallabies (Macropus cugenit) as
an ‘extinct’ taxon. Anim. Conserv. 2:
41-49.

http: //wwne deh.sa. gov.an/
biodiversity /tammar.heml

ANDY SHARPE. JASON VAN WEENAN
AND JULIA BIGNALL WORK FOR THE
SOUTH AUSTRALIAN DEPARTMENT OF
ENVIRONMENT AND HERITAGE AND
ARE INVOLVED IN THE TAMMAR
RECOVERY PROGRAM.
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WILD THINGS

Growing old in the cold

Some plants in Antarctica are vestricted 1o the continent and

may represent ancient lineages that survived the ice ages.

NTARCTICA IS HAILED AN THI
last great wilderness on Earth.
vet most of 1t 1s utterly lifeless.

It 15 wilderness m the same sense that

the Moon. Mars and outer space are

wilderness. What lite there 1s survives
only around the two per cent of land
that 18 1ce free m o summer. mamly along

[']C COast.

Here, seabirds and seals are the obvi-
ous Iiving thigs. but small plants and
animals occur as well. Antarctica has
more than 200 species ot lichen. plus

100 different mosses. although most of

them keep to the Antarctic Peninsula,

the tongue ot Land reaching towards

South America. where temperatures are
milder. This as also home to the only
higher plants on the contment, a smuall
grass  (Deschampsia antarctica) and - the
cushion-tormimmg Antarctic Pearlwort
(Clolobanthus quitensis).

Within Austrahan Antarctie Terrtory
(40 per cent of the contiment) plants do
best around Casey Station in Wilkes
Land. where rocky rdges block accu-
mulanon of smothermg snow. One can
find more than 30 different hehens, five

mosses. a hverwort. around 1300 non-

marme algae and a smmlar nummber of

microscopic fungt. Thick wrfs of dark

moss and lichen-encrusted rocks are vis-

BY TIM LOW
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The colourful lichen Pleopsidum chlorophanym
has a bipolar distribution, occurring widely in
Antartica, and also in northern Europe and
North America.

ible from the station windows,

Mosses grow tainly i damp places,
usually on the poor mineral soils. A few
algae thrive around penguim rookeries,
because they can tolerate the  exma
nutrients, and they mmpart lushness ©
the lindscape. There are also nucro-
scopic algae that grow mamly m the
snow and tne it red, orange, green or
arey. depending upon the species. The
Casey Station area supports around 20
ditterent snow algace.

The nucro-algae, particularly cvano-
bacterna or  blue-green  algae,  are
mtrigumyg because of the prospect that
similar lite torms tlourished on Mars.
that  Mars

through four chmatce cpochs, two of

Evidence  suggests went
them analogous to condinions found
Antarctica today. Although the tourth
cpoch was extremely and and mnmeal
to hte, fossil cvanobacterna may he pre-
served mside Martian rocks. Because of
this enucing prospect, the Mars Viking
Program. which analysed Martian soil,
was tested first in Antarctica.

Lichens, however. are Antarctica’s
mam plants. They colomse coastal rocks
and and sometimes

Outcrops, grace

mountains  tar mland. They  survive

;llllJZng teiperature  extremes and

changes to mreernal moisture. In sum-

mer they may warm to 40?2 € m the
sun. plummeting in winter to =35° C.
Some can photosynthesise at tempera-
tures as low as 20° € below freezing
pomt. To avord extremes of tempera-
ture, wind and  dryness. the most
favourable habitat tor terrestrial hite
Antarctica 15 beneath a thin sheet of
protective snow.

A tew lichens fare especially well
around penguin rookeries because they
depend on or can rolerate the very Inigh
levels of nutrients. Feathers from moult-
mg penguimns, and their dung, are an
IMPOrtant source of nutrients to many
of Antarctica’y plants, with colourtul
hchens often marking out penguin
colonies and other seabird nesting sites.
Snow Petrels (Pagodroma nivea) breed in

SOMEe  Mmountain hundreds of

ranges
Kilometres inland. and their wastes sup-
port lichen oases in otherwise empty

NATURE AUSTRATIA AUTUMN 2005




landscapes. Antarctie sorls, away - trom
brrds. seals and waters can be as barren as
the sands ot the Sahara.

Lachens m Antarctica and other dry
environments  may - grow mcredhbly
slowlv. Buellia frigida, which hugs rock
faces so closely 1t looks hike 1t has been
drawn on with a felt pen. grows as slow-
v oas o millnmetre every 100 years, and
large plants may be thousands of years
old. Some hchens are barely visible.
growmg mside rocks momcrofissures or
m porous sandstone. In the Transantare-
ne Mountams, the driest, coldest desert
on Earth, they nde up to a cenumetre
mside rocks. Algae and bactena also
grow within the porous rocks, espectal-
v sandstones. weathered granitic rocks
or marble. and algae survive beneath
translucent quartz stones.

Some plants m Antarctica are endem-
1c (restricted to the contment) and may
represent ancient lmeages that survived
the 1ce ages. Others appear on high
mountams far awaye and some are bipo-
lar. growimg m both polar regions but
nowhere m between. The spores and
other parts of fungi. lichens, algae and

mosses, can be carred vast distances by

\\IIILI. and many  species  nay have

colomsed (or recolomsed)  Antarctica
stmee the last 1ee age.

Antarctic: plants face linnted  threats
trom people. Slow-growimg mosses and
lichens are casily damaged by clumsy
walkers and scientists—a footprint may
remain visible for decades, 1if the strong
winds do not erode the damaged plants
completely. In coastal regions, seals and
scabirds may also trample plants. An
explosion m Antarctic Fur Seal (#lrero-
cephalis gazella) numbers has led o
severe damage on Signy Ishind. On the
sland ot South Georgia, Remdeer
(Rangifer tarandus) treed long ago by
Norwegian sealers have denuded hichen
On

other hand. global warming s freeing

beds and triggered erosion. the
more rock from the grip ot 1ce. and
sonte plints are slowly colomsing these
exposed areas. Lichen and moss growth
may actually beneht from mereased lev-
cls of UV and carbon dioxide.

I'he dicde plants down m Anurctica
look normal enough. "Fhe hichens and
mosses resemble Australian species, and
some are closely related. But so extreme

are therr stratagems tor survival, T came

awvay from Antarctica thimking ths

might as well be life on Muars.

FURTHER READING

Lewis Smith, L, 1988, Classification
and ordination of cryptoganiic communities
in Wilkes Land, Continental Antarctica.
Vegetatio 76: 135—166.

Ouvstedal, 1.0 & Lewits Swith, R.1.,

2001, Lichens of Antarctica and South
Georgia: a gude to thewridenutication
and ecology. Cambridge University Press:

New York.

W= TVillinns, 1.1, 2000,
Cyanobacteria in deserts: life ar the Timir?
In The ecology of cyanobacteria: their
diversity i tme and space, ed. by B.A.
IWhitton and M. Pors. Klinver Academic:
Boston.

[']n LOW IS A BIOLOGIST AND AU THOR
OF SIX BOOKS, INCLUDING JERAL JUTURI
AND THE N NATURE. FlIEE WAs
AWARDED AN AUS TRATIAN ANTARC TG
ARTS FELLOWSIIP BY THE AUSTRAIIAN
ANTARCTIC IXVISION 10O VISI
ANTARCTICA (CASEY STATION) 13 2004,

Buellia frigida is one of the hardiest of all Antarctic lichens, growing farther inland than most species, and even at altitudes of up to 2,000 metres.
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OW COULD THE MOTORBIK}

Just leave like that without

even the hine ot 1 good-

bve? The heartbroken bird

turned. called 1ts haunung. forlorn cry,

and then, when there was no response,

went back to pecking the ground tor

grubs while keeping a watchtul eye out
tor Foxes.

A bizarre wle of bird meets motor-

bike. falls  tor

motorbike leaves bird? Yes. and appar-

bird motorhike, and

ently ity true. In the otten-lonely hite of

an endangered ground-dwelling bird. it
seems that even o motorbike can look
like @ reasonable chowe tor a partner.
But why have Bush Stone-curlews been

driven to look for mechanical means ot

companmonship? Is the singles™ scene tor

these birds really so dire?

ORCTHOSE WHO HAVE NEVER SEEN
F.l Bush Stone-curlew (Burhinus gral-
larins). 1t s a4 umque member of Aus-
trahia’s bird fauna chat’s recogmsed more
from s call than appearance. Many
old-timers recall the haunting mghtly

call. once a characteristic sound ot the

Australan bush. The birds look some-
what out of plice in the woodlands
west of the Grear Dividing Range,
resembling waders with their lanky legs,
awkward gaic and long neck. | am
ahways amazed ac their sizeo standing at
around 30-60 centumetres wll. Ther
eves are large and vellow, and well suit-
ed to ther nocturnal litestyle.

Across south-castern Australia. where
Large locks of Bush Stone-curlews were
once regularly seen and heard. 1solated
pairs or mcreasingly only single birds m
scattered locanons are now  reported.
Single birds have often been alone tor
vears and as there s hede prospect of
findimg a mate. they are destuned to hve
out their years compaonless (unless
they can hook up with an agreeable
motorbike). While we can all sympa-
thise with the mdiadual lonely bird.
which can be quite a character m s
local arca. the single life has grave
imphcanons for the species as a whole.
You dont need a degree i hiology to
know that. tor a wild ammal. no mate
means no voung. And several vears with

few oftspring leads to an aging popula-

Two chicks lay flat on the ground in a response to danger approaching.
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ton headed for extnction.

During preparaton ot the Recovery
Plan for this charismatic bird, it o
became clear why the Bush Stone-
curlew had declined. The bird lives and
nests on the ground and raises chicks
that take two months before being able
to fly. While 1ts mottled grey, brown
and white plumage provides incredible
camoutlage amongst tallen tinber and
ground cover, and protects the stone-
curlew against birds of prey and other
visual predators, ics less of a macch
agaimst meroduced  predators with an
mipressive sense of smell, such as the
Fox. In short, a bird of this size makes
tasty. meal tor a Fox, and its eggs and
chicks tempting appeusers. No surpris-
es that the arca of the Bush Stone-
curlew’s dechine correlates strongly to
areas where Foxes are common.

But as v really that simple? While
imtroduced predators detinitely deserve
their portion of the blame for the
demise of many of  Australia’s native
mammals  and  birds, 1t s generally
accepted that their impact on natve
species 1s greater 1 oareas where native

. VIR
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A family of Bush Stone-curlews. The chicks
sometimes stay with their parents until next
year's breeding season.

ecosystems have been  disrupted  and
habitat tragmented. The area of the
Bush Stone-curlews decline also corre-
lates strongly to arcas of the country
that have a long history of European
settlement.

In the densely populated  coastal
region ot south-castern Austraha and
the wheat=sheep belt of Queensland.
New South Wales and Victora, 1t 1s
becoming harder and harder tor breed-
mg birds to find a quiet spot to settle
down. The mereasing density of urban
and semi-rural settlements and  the
mtensification of agriculture have left
much habitat unsuitable for the Bush
Stone-curlew.

We whinge about rising mterest rates

and crazy housing prices. Imagine the
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The Bush Stone-curlew usually lays two well-camouflaged eggs on the ground.
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problems of finding suitable real estate 1t
vou need somewhere that tits all of the
tollowimnyg criterna: prnvate (hede Tikehi-
hood of bemg disturbed by humans,

Foxes. Dogs, Cats, birds of prev. goan-

nas): open outlook (for a good field of

vision to sce predators approaching
trom all directions): well-kept (short,
sparse groundcover so birds sittimg on
eges have a clear view): natural setting
(preferably native ground cover, fallen
umber and leat” licter tor camoutlage
while nesting): close to water (especial-
v lowland areas): close to shops (reh-
able source of msects. sprders. worms,
berries. erabs. trogs, hizards ete.).

The need tor short, sparse grass and
an open outlook seems to explin why
Bush Stone-curlews otten nest i areas

that otherwise appear devord of much

obvious  conservation value. Nesting
birds are trequently reported i grazed
paddocks amongst Horses, Cattle or
Sheep, m recently ploughed paddocks,
on vacant lots. golt courses, building
sites, 1 suburban backvards and school
grounds, and even at airports.

Once a suitable and successtul area s
tound, a pair of stone-curlews tend to
use at vear atter year. While this pre-
dictability should  make  protecting
known nesting sites casier, the need tor
short grass often requires ongoing graz-
ing or mowing, particularly 1t the pas-
ture 1s not native. The birds” apparent
nervousness and sensitivity to human
activities and disturbance while nesting
also poses logistical problems tor man-
agimg breeding sites i settled areas.

Fortunately, across northern Austraha

the Bush Stone-curlew i still Mreason

able m.unlwrs. Locations like Magnetic
Island 1 the Whitsundays, and Kakady
National Park i the Northern Territo-
ry. are great places for birdwatchers to
view them.

When weighimg up the evidence, it
seems likely that at least equal blame for
the demise of the Bush Stone-curlew in
the south-cast must be Tnd on the clear-
g and moditicanon of natural ecosys-
tems. As woodlands are tragmented. the
resulting habitat supports tewer individ-
uals. And with fewer individuals i an
arca, the impacts of mroduced preda-
tors, such as Foxes and Cats, are much
greater. When fallen nmber s picked
up m paddocks. vital camoutlage for the
birds and their chicks 18 removed, in
addinon to habitat tor thewr prey. As

(Above) A Bush Stone-curlew stretches and balances on one of its long legs. (Right) The Bush
Stone-curlew is quite a large bird, standing up to 60 centimetres in height.
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wethinds are drained, foragmg grounds
disappear. lnmting the number ot ndi-
viduals an area can support and torcing
birds to tly tarther to find food. As new
arcas are settled, people and thew am-
mals move mnto once-remote locations.

Scttled areas are often great habitat tor

Foxes. which exploit the abundance of

tood and shelter provided by humans,
and then these predators move mto sur-

rounding lands.

TEH THEE ODDS SEEMINGLY STACKED

CL aganst 1t, what 1s being done to
conserve this unique species? Luckly
Bush

number of supporters willing to spread

tor the Stone-curlew 1t has a
the message of 1ts phight. and act on the
processes causing 1t to disappear from
the landscape. Thanks to the dedicanon
of several tarmers and  conmmunity
groups, the call to save the Bush Stone-
curlew s bemg heard by government
agencies. councils and other authonues
that often hold the purse strings tor
And

largely found on private land. the reali-

CONSCrvation  activities. being
ty 1s that the Bush Stone-curlews’s tuture
lies m the hands of landholders keen to
see 1t remain on their propertices.

In New South Wales, the stronghold
tor the Bush Stone-curlew is the Rive-

rna arca. Here the locals have really

taken the species under ther wing and
are leading the way  with acuvities
anned heerally at getting more chicks
on the ground. Paddocks with suitable
habitat tor the birds, particularly breed-
g arcas, have been Fox-prooted by
cither adding “hotwires™ to the existing
tences, or by building an additional
tence to provide a protected area. Sev-
eral types of fencmg, to suit the needs
of ditterent landholders. are bemyg tri-
alled. The idea s that the protected
paddocks can sull be used tor stock

when the birds aren’t breeding. One

farimer was thrilled to have a Fox-proot

paddock that could be used tor autumn
lambing as well as conserving stone-
curlews.

The tencing progrant s mtegrated
with a concerted eftort to reduce Fox
and feral Cat numbers across the Mur-
ray catchment. Fox-baiting is run by
the Hume and Murray Rural Lands
Protection Boards and local Fox shoot-
ers regularly patrol known stone-curlew
sites. Dedicated landholders are also vis-
g local schools and teaching kads
how “udying up’ fallen tmber i pad-
Bush

Stone-curlews. “Dont flog our logs™ is

docks can reduce habitat tor
the catchy slogan used to rase aware-
ness of the need to retain wood on the

ground. For many kids and adults who

Bush Stone-curlews often turn up in areas that are generally not recognised for their conservation

value.
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have grown up west of the divide, they
know the eerie call but have never seen
the crypue bird that makes 1t
Around Caragabal m the central-west
of New South Wales, a smmlar project
to crease Bush Stone-cudew numbers
and reduce lambing losses 15 being
undertaken by farmers with the assis-
tance of the Forbes Rural Lands Protec-
tion Board. Farmers bait for Foxes
across a set grid and then montor num-
bers of stone-curlews. Hopefully the
dual outcome  of more curlews and
more lambs will encourage additional
farmers to get nvolved in the progran.
A Dbetter understanding of the habieat
used by the Bush Stone-curlews will
also be gamed from monitoring the

birds within the area.

H 1. | WAS WONDERING IF [ COULD
see your curlew”, I gingerly asked
the Manager of the Berrigan Golf Club
It’s not generally my conversation opefi-
er, but a few people had told me of 2
lone curlew that had become the mas-
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cot of the golf club in this small Riveri-
na town. Apparently it was quite a star.
One lady had rung to let me know that
she had seen i1t while on holiday a num-
ber of years before, and had never for-
gotten it opening the screen door into
the bar and prancing in.

“Righteo. Where’s Curl today?”, the
manager asked the attendant without
batting an eyelid.

“I saw him earlier; [ think he’s out-
She
enough, Curl is sitting in the sun seem-

side.” checks outside and, sure
ingly unaware of his celebrity status.
Curl is a local identify in the town and
[ duly bought a T-shirt and golt ball
both sporting images of the famous
Berrigan Bush Stone-curlew.

Curl’s story is unfortunately familiar.
It (male and female Bush Stone-curlews
can’t be distinguished visually) had
apparently lost its mate several years ear-
lier to a Fox while sitting on eggs.
Another mate has never turned up
despite Curl’s lone evening chorus.

Whether Curl will see out its days
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alone is anyone’s guess but hopefully the
future is starting to look brighter for sin-
gle stone-curlews. Through the com-
bined efforts of landholders, community
groups and government agencies, the
decline of the Bush Stone-curlew may
be able to be reversed so that the singles’
scene is once again thriving for this
quirky Australian bird. [

FURTHER READING

Johnson, G. & Baker-Gabb, D.J., 1994. The
Bush Thick-knee in northern Victoria (Part 1):
conservation and management. Arthur Rylah
Institute Tech. Rep. No. 129.

National Parks and Wildlife Service, 2003.
Draft NSW Bush Stone-curlew
Recovery Plan. New South Iales
National Parks & Wildlife Service:
Hurstville.

Robinson, D. & Johnson, G., 1997. Bush
Stone-curlew Burhinus grallarius. Flora
and Fauna Guarantee Action Statement
No. 78. Victorian Department of Natural

Bush Stone-curlews are often seen in pairs,
particularly during the breeding season.

Resources and Environment: Melbourne.

Webster, R. & Baker-Gabb, D.J., 1994.
The Bush Thick-knee in northern Victoria
(Part 2): population monitoring between
1985 and 199 1. Arthur Rylah Institute
Technical Report No. 129.

CATHERINE PRICE WORKS IN THE
BIODIVERSITY MANAGEMENT UNIT OF
THE DEPARTMENT OF ENVIRONMENT
AND CONSERVATION (NEW SOUTH
WALES) PREPARING RECOVERY AND
THREAT-ABATEMENT PLANS FOR
THREATENED SPECIES. SHE IS THE
NEW SOUTH WALES RECOVERY PLAN
COORDINATOR FOR THE BUSH STONE-
CURLEW AND HAS RECENTLY
COMPLETED A STUDY OF THE SPECIES
FOR A MASTERS OF APPLIED SCIENCE
(WILDLIFE AND POPULATION
MANAGEMENT) AT THE UNIVERSITY
OF SYDNEY.

33

KATHIE ATKINSON






WE KNOW SURPRISINGLY LITTLE
ABOUT THE IMPORTANCE OF SOUND TO SNAKES.

SN ﬂ
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BY BRUCE A. YOUNG
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NAKES., AS DEPICTED IN MOVIES
and television. are rather nosy
animals. Most people have seen
footage of a North American
rattlesnake  ratthng: and that popular
sound s often played for effect even

when non-rattling snakes are shown! It

not rattling. the snakes alwavs seem o
be hissing. However. this  popular
depiction ot snakes 15 both maccurate
and ronic. as the majority ot the rough-
v 2.800 spectes of snakes produce no
noise at all.

We know surprisingly httle about the

unportance  of sound to  snakes
whether it be sound production or per-
cepuion. But a few  generalities are

beginning to emerge.

Tlll MOST COMMOMN FORM OF SOUND
production 1 snakes 15 certainly
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IN SNAKES
there are no
docuniented cases
of mating calls,
territorial calls,

OF aiy context
for sound production
except defensive
CHCOUNICTS.

The Western Diamondback Rattlesnake will behaviourally respond to both airborne and ground-
borne vibrations.

the hiss, which is simply an audipy
. N o e

burst of exhalation. However %o
- some

snakes (like the King Cobra, Oplhioph.

Qus hannah, tound througheur Indo

China) have unusual tracheas (or wingd.
pipes) that ;l“()“i them to produce deep
1‘L‘\'crhcr“1tmg hfssc.\‘ commonly ¢lleg
growls. Some ot the vipers nake , rasp-
ing sound by shding one segment of
body scales against another: other
snakes produce sound by vibrating they
tail (ercher agast a substrate or wigh,
rattle): and a few even use controlleg
audible tlatulence as a defensive hehy.
iour (see “Snakes” Defensive Farts”
Nature Aust. Autumn 2001).

Despite this variation, sound-produc-
ing snakes have one thing in common:
they only produce one tyvpe of sound.
An agitated  Black-headed Python
(Aspidites  melanocephalus) and Spotted
Black Snake  (Pscudechis guttatus). for
example, will hiss: but they will pro-
duce the same sound regardless of the
provocation. and they make no other
sound. By contrast. an irate Black-bel-
lied Swamp Snake (Hemiaspis signata
will rapidly vibrate its tail trom side-to-
side over the ground. but will never
hiss. no matter how much 1t is ds-
turbed.

In snakes there are no documented
cases of matng calls, territorial calls. or
any  context for sound  production
except defensive encounters. This
makes snakes quite unusual among ter-
restrial - vertebrates. the maony of
which produce a variety of vocalisa
tions. Even other reptiles, such as Salt-
water Crocodiles (Crocodylus porosus) or
the House Geceko  (Hemidactylus frend:
ms), produce  ditterent types of call
depending on the behavioural context

It is possible to quantify the sounds
produced by snakes and to measur
their possible information content
which is proportional to the acoustc
variability over time. | examined Smk“
sounds using a statistical technigue
called “cross-correlation matrx _;mal}‘-
sis”. and it turns out that the mtorne
ton content ot the snake 1’j5‘. i
extremely low. due manly to the fact

e [t
that the sounds are nearly constant.
content thil

this limited informaton
g(hf

probably prevents snakes trom usin
g encou

hiss during non-threatenin
id make

ters. If the only sound you ¢ot
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was equivalent to “aaa”, for example, it
would by very dithcult to communicate
two disparate 1deas such as “Get away!™
and “"Would vou care for teaz”. Having
a low information content, however,
does not make the snake hiss an “inferi-
or’ sound: quite the contrary. The
snake hiss 18 purely a warning sound
and it is very cttective in that regard.
The broad trequency spectrum of the
hiss (3.000-13,000 hertz) assures that
almost every terrestrial animal can per-
ceive it. You only have to watch the
seemingly mnate aversion most people
have to a snake hiss to appreciate how
effective 1t 1s as a defensive mechanism.

But why doesn’t the Black-bellied
Swamp Snake. or other non-hissing
snakes. hiss? It turns out there 18 no
obvious answer to this  question.
Although the anatomy and physiology
of all snakes should enable them to pro-
duce an audible hiss, there are many
snakes. venomous and non-venomous,
that are not known to hiss. Size does
not appear to be particularly relevant
here: snakes as dimiutive as the Flow-
erpot Snake  (Rhamphotyphlops  brami-
nus), which is typically just 12 centime-
tres long. have been reported to hiss,
and most of the largest pythons i the
world will hiss when disturbed. Phy-
logeny (or relatedness) also does not
appear to have anything to do with
sound production. While the Spotted
Black Snake hisses, the closely related
King Brown Snake (Pscudechis austialis)
never hisses. Similarly the tail vibration
that characterises the detensive displays
of the Black-bellied Swamp Snake has
not been described from the closely
related Grey Snake (Hemiaspis damelii).

As a generality, arboreal snakes are less
mclined to produce sounds, by hissing
or other means, than other snakes.
Instead. snakes such as the Common
Tree Snake  (Dendielaphis  punctilata)
tend to use visual, not acoustic, threat
displays. Snakes that rely on camoutlage
or crypsis. either for predation or
detence. such as the Common Death
Adder  (Acanthophis  anrarcticus), also
rarely produce sounds. But these gener-
alities alone are not enough to explamn
the distribution of sound production
among snakes.

There are likely to be interesting rela-

tnonships between sound  production
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The Black-headed Python hisses loudly when threatened.

and habitat, but these have received
almost no attention trom rescarchers.
The Taipan
which is found in a variety of habitats

(Oxyuranus  scutellatus),

along the northern and eastern coasts of
Australia, vibrates 1ts tail as a warning
display. But idenucal tail vibrations
could result m very ditterent sounds
depending on the local habitat of the
snake. Consider. for example, Taipans
that vibrate thewr tals whilst lying on

three different substrates: the downed
green fronds of a soft tree fern, a pile of
dried shed bark, or a patch of loose dry
The
vibrating Taipan’s tail and each of these

sand. iteraction between the
substrates would result in the produc-
tion of very ditterent sounds. Those
different sounds could, at least in theo-
ry, have a sigmficant mpact on how
ettective this defensive mechanism was
during particular encounters.
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HERY 1S ANOTHER SIDE O
T;u’(m\tic biology ot snakes—one
that has been generally overlooked—
and this is hearing, 1t may seem odd to
think of snakes as hearing, for there 1s a
pervasive myth that snakes are deat and

only “teel” vibrations. These preconcep-

tions about the auditory abilities of

snakes may stem, at least i part. trom
their external appearance. Snakes are
unusual amonyg terrestrial vertebrates
lacking all external evidence of an audi-
tory system. There is neither an car tlap
(or pmma), nor an exposed cardrum (the
tympanic membrane visible in trogs and
most hzards). nor even just an auditory
tube or car opening. But like the Aus-

tralian hzards of the genera Ophidio-

cephalus and - Tympanocryptis, both ot

which also have no external evidence of

anauditory system, snakes do have a
well-developed hearmg apparatus.

The vertebrate ecar 15 often divided

mto three tuncuonal parts: the mmer

car. where mechanical vibrations are
converted  mto neural mmpulses:  the
nuddle eare which transmts and amph-
fies the mechanical vibrations: and the
external car. which converts pressure
waves m the environment into mechan-
ical vibrations. Snakes have distinctive
mner and nuddle cars, but lack any trace
of an external ear. In most vertebrates,

the tympanic membrane 1s the key tea-

LARGE SEMI-AQUATIC
constrictors like the
Water Python
will react to
undenvater pressure
waves, essentially
liearing undenvater.

ture of the external car, and where the
pressure waves are actually converted
mto mechanical vibraoions. However, n
snakes the lower jaw, as well as the adja-
cent portions ot the skull, associated

musculature and overlying scales. tunc-

tions like the tympanic membrane of

other vertebrates.

Researchers studving the auditory
physiology of snakes have shown that
snakes are mdeed sensitive to environ-
mental vibrations, but this sensitiviey 1s
restricted to a very narrow trequency
range (about 100—400 hertz). To put
this 1 perspectve, goannas  (Larams
spp.) have an auditory sensitviey range
of  400-2,000

hertz, Budgengars

(Melopsittacus  undularus)

1,500-5 509
hertz, while humans (de

pending on gy
age and the types of sounds oyr ears
have been exposed to) hear within the
range of 40=20,000 hertz. The fre.
quency range of snakes would nclude
such thigs as human f(mtstcps and
deep (bass) human voices. but would
certainly be too low to detect mog
sounds produced by other snakes,

Within 1ts narrow frcquency range,
the snake auditory system can perceive
both ground-borne and airborne vibys.
tons. This 1s one of the most com-
monly misunderstood aspects of snake
biology: as long as the sound is i the
correct frequency range, a snake can
percenve purely airborne vibrations, the
same signals that we think ot as sounds,
Snakes have added an unusual twist o
their auditory system. As Peter Hartline
(University ot Calitornia, San Diego)
and other scientists have shown, in
addinon to using ther nuddle ear and
mner car to perceive vibrations, snakes
can detect vibrations  (both airborne
and ground-borne) by way of their
body surtace. In other words, the elon-
gate body of the snake may well func-
ton as a Kkind of vibrational antenna
helping the snake monitor its surround-
Mg environment.

Recent behavioural studies mmy
laboratory have shown that snakes can

Loose dry substrate, like that under this Taipan, can amplify the sounds produced by vibrations of the tail,
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react to purely airborne sounds, provid-
ed they are within the frequency range
of the snake’s perception. My students
and [ have also shown that snakes like
the Coral Snake (Simoselaps australis)
that burrow through sand foraging for
lizards can use the sound of a hzard’s
footfalls to locate their prey. Another
recent study [ completed showed that
large semi-aquatic constrictors like the
Water Python (Liasis fuscus) will react to
underwater pressure waves, essentially
hearmg underwater.

A recent study of hearing n the
Western  Diamondback  Rattesnake
(Crotalus atrox) from North America
suggests that hearing in snakes may be
more complicated, and more ecologi-
cally mmportant.  than  previously
realised. Undergraduate student Erica
Neriand [ presented snakes with a vari-
ety of synthesised sounds, including dif-
ferent sounds that fell within the audi-
tory sensitivity range ot the snakes. By
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PAVEL

(Top) Common Tree Snakes will flee or use visual displays when threatened, but do not produce
sound. (Bottom) The author tests for behavioural responses by presenting assorted snake sounds to
a wild Monocled Cobra (Naja kaouthia) in india.

39




Copperheads may be able to locate frogs by listening for their calls.

using spectal acoustic chambers. we
were able to present the sounds as either
purely ground-borne vibrations (with
no airborne component) or as purely
The snakes took
signmticantly longer to respond to the

airborne vibrations.

airborne  vibrations, and were much

better at localismg  the source of

ground-borne vibrations. The strength
of the behavioural response to cach syn-
thesised sound also ditfered depending
on the source: the tone that engendered
the strongest reaction when presented as
an airborne vibration produced  the
weakest response when presented as a
ground-borne vibration (and vice versa).
These findings suggest that snakes have
(at least) two ditterent ways of hearing:
that 1s. within the nervous system of the
snake, airborne and  ground-borne
vibrations are processed. and perhaps
interpreted. ditterently.

In a related studv. we showed that
sounds that produce strong behavioural
reactions when presented to an agitated

rattlesnake had little behavioural impact
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when presented to a foraging rat-
tesnake. In other words. 1t the snake 1s
nervous. 1t will react to the sound. but
It 1t 1s “concentrating’ on finding food.
the 1dentical sound  produces  no
response. This ditterential response can
only happen 1t the snake has what are
normally called "higher-association cen-
tres” m ats bram. These allow the snake
to respond differently to the same stim-
ulus depending on ‘'mood” or behav-
1oural context.

It the results from this study of rat-
tlesnake hearing are typical of snakes mn
general. then hearing m snakes may be
far more varied and ecologically impor-
tant than previously realised. For exam-
ple. the Green Python (Chondropython
viridis) 1s an almost exclusively arboreal
snake that might only receive vibrations
from the tree m which 1t 1s resung. In
contrast. the Yellow-Dbellied Sea Snake
(Pelamis platuius) spends its entire hite
undenvater where 1t would be exposed
to tew airborne vibrations. Have the

nervous systems of these two species

evolved to maximise their sensitvity to
the tyvpes of vibrations present in ther
preterred habitats? 1t the higher-associ-
ton centres ot snakes work like those of
other vertebrates, then the snake may
have stored acoustic “images’. Thus the
Copperhead  (Ausrrelaps superbus) may
recognise the calls ot the frogs that form
the bulk of 1ts diet. whereas the Fierce
Snake (Oxynranus  microlepidotus) could
use the ground-borne vibrations pro-
duced by scurrying mammals as cues
while foraging.

It would be nice to move beyond the
all-too-common depiction of snakes &
noisy. but deat, animals. Both sound
production and hearing in snakes ar¢
more diverse than generally recognised
Exploring that diversity may ofter some
significant insights into the behaviour
ccology and evolution of snakes. [J

FURTHER READING

Wever, E., 1978. The repuile car: its
structure and tunction. Princeton
Ulniversity Press: Princeton, New Jerse).
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By not producing sounds, these two Common
Death Adders do not give away their cryptic
concealment.

Young, B.A4., 2003. Snake bioacoustics:
towards a richer understanding of the
behavioral ecology of snakes. Quart. Rev.
Biol. 78(3): 303-325.

Yorng, B.A., Nejman, N., Meltzer, N. &
Marvin, |, 1999. The mechanics of sound
production in the puff adder, Bitis arietans
(Serpentes: Viperidae) and the information
content of the snake hiss. . Exp. Biol.
202: 2281-2289.

oung, B.A. & Aeiar, A., 2002.
Response of western diamondback
rattlesnakes (Crotalus atrox) to airborne
sounds. |. Exp. Biol. 203: 3087-3092.
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VENOM INJECTION IN SNAKES.

Many snakes, like the Fierce Snake, may locate mammals on the move by the ground-borne vibrations they produce.
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REN CGILIFPITIS

M SURE WE ALL KNOW SOMEONE
who contmually makes the wrong
choices: someone with a knack for

making lite ditheult. 1 am con-

vinced that, it the frog at the centre of

my research were a human, then this 1s
the sort of person | would be dealing
with.

I have been studving the reproductive
biology ot the Red-crowned Toadlet
(Pseudophryne anstralis). a small, brightly
coloured trog tound in the sandstone
regions ot the Svdney Basin. According
to my mitial calculations. this frog was
headmg straight tor exuncuon. Week
atter week I'd go to my study site to
check the tate of eggs in the tervestrial
mests” constructed by the males. Each
nme 1'd find the eggs had dried up a lie-
tle bit more, unul. once agam. there
were no survivors. lejust didn't add up.

Red-crowned  Toadlets spend much
of therr e out of sight under leat ht-
ter, becommyg most active when 1t s
wet. Therr call 1s a short. sharp “erk’,
which the males use to attract females
and to warn off’ competitors. Strangely
(from the point of view of onlookers),
the best way to pmpomt one 1s to vell
out. Any words would probably do. but

Red-crowned Toadlet tadpoles only get their characteristic orange colourin

metamorphosis.
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GELY THE BES
to piupoint one is fo
yell out. Any words
woutld probably do,
but a very loud
“Hello frog!”

works for me.

a very loud “Hello trog!™ works tor me.
The male frog answers with a distinctive
call that presumably warns moruders to
stay out of his territory, By provoking
him to call a tew times. 1 then know
where to dig. The eggs are usually not
far away: tucked away ma small depres-
ston 1 the leaf licter.

The
lavs about 25 eggs. shghtly smaller than

temale Red-crowned  Toadlet

peas. mto the nest. Thas 1s Tocated m a

moist place along the edge ot a “teeder

I

== w

creck’, a dramage line that carries the
water off the ridges down to the creeks
below. When  Sydney  experiences
heavy rain, water pours down these
teeder crecks, releasing the tadpoles
from their egg capsules and sweeping
them mto tny pools where they devel.
op Ito frogs. |

Well, at least that was the theory,
After returning regularly to the breed-
ing site for three years, | found that if
any embryos did survive to get washed
by rain into a pool, then most of the
tadpoles also dried up before they hada
chance to turn mto frogs. Over those
vears | saw only 11 baby frogs suive
out of 37 clutches. Less than one per
cent of offspring were surviving o
metamorphosis.

To me this frog appeared to be mak-
ing lite ridiculously  complicated for
itself. Why didn’t it just go to the near-
est permanent pond, farther down the
slope. and Ly 1ts eggs into water, just
like the rest of the frogs in the area?
Come to think of it, 1t is the only frog
i this region, apart trom its close rela-
tve the Brown Toadlet (Pseudophryne
bibronii). to spend a large part of it
development in a terrestrial egg capsule,

D

9 on their crown and lower hack when they have nearly completed
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Male Red-crowned Toadlets defend their nest sites, but there is no evidence of parental care in this species.

living off a yolk reserve, rather than
hatching straight into a feeding tadpole
after a tew days. It was tme to look
more closely at how long the embryo
could survive inside the capsule, before
it was able to hatch.

IT HAD BEEN UNUSUALLY WET IN SYDNEY
with  ram  periods over several
months. [ managed to excavate nine
nests. Some nests had only one clutch of
eggs, but others had several. And one
male seemed to have nine lots of eggs in
his nest!

It 15 possible to work out how old the
eggs are by looking at the developing
embryo through the jelly capsule. Red-
crowned Toadlet eggs are large enough
to be able to see the first cell division
with the naked eye. After about two
days you can see the beginning of a
backbone and about three days later a
small ‘comma’-like embryo starts to rise
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Red-crowned Toadlet tadpoles at different stages of development.
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above the energv-giving volk. Eves
develop between the tirst and second
week. and atter about two weeks the
volk starts to develop a sswarl’, which
turns mto a gut coil. and then the
mouthparts develop. In most other trog
spectes the embryos hatch at this stage
mto tree-swimming tadpoles.

Nests contamed egg masses of ditter-
ent ages. There were newly laid clutch-
es. clutches that contained one-wecek-
old eggs. and others with eggs all about
two weeks old. However, some clutch-
es contanmed eggs that appeared to be at
ditterent stages ot development. even
though they had presumably been laid
at the same e and were the same age.
I was also surprised to find embryos that
well they

Were  so dc\'c]n}wd that

seemed to look straight back at me.

Red-crowned Toadlet

Pseudophryne australis

Classification
Family Myobatrachidae.

Identification

Grey or dark brown with orange
triangle on head, orange midline
stripe on lower back, and varying
numbers of orange dots on back;
belly black with large white
blotches. Males approx. 25 mm
snout-vent length and females
slightly larger (28 mm).

Habitat and Distribution

Small natural drainage lines mainly
within  Hawkesbury  Sandstone
formations in the Sydney Basin.

Biology

About 25 eggs (range 10-51) laid in
terrestrial nest in any month of
year. Embryonic and larval duration
variable (15-110 days). Life span at
least 8-12 years in captivity. Call
generally a short, sharp ‘erk’.
Nocturnal.

Status

Listed as ‘Vulnerable’ in the NSW
Threatened Species Conservation
Act 1995.
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Thev ceven had back legs. some ot

which had  tully developed  knees,
thighs and teet with five toes. Direct
development, where the embryo devel
ops all the way to a baby trog stage
inside the cgg without having a free-
swimming tadpole stage. is known tor
some  Australian trogs, but was not
known in this genus. Although I didn
actually find any embryos with arms as
well as legs, I did find some cibrvos
that had developed mside the egg way
bevond the expected hatching stage tor

the genus. In other Psendophryne species

embryos pause development when the
buds for the legs have just appeared, and
then only contmue to develop once
they have started lite as a free-swin-
ming tadpole. More contusing tor e,
however, was the tact that imdividuals
within a clutch appeared to be develop-
mg at ditferent rates.

So |
experiments i the laboratory, where |

decided to set up a series of
could keep all eggs at the same temper-
ature and stop them trom drying out. |
found out that brothers and sisters from

the one clutch did indeed hateh at dif-
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ferent ages and at ditterent
development tfrom cach other. Embryos
could hatch atter 15 days or just hang
about in the capsule for over tour
months (119 days). This 1s rather like
one woman being pregnant tor two
months or for seven or for nine. W hat
could be the point in this?

Perhaps it had something to do with
svdnevs raintall pattern? Yet | soon dis-
covered that “pattern’ is the wrong
word to link with Sydney's rantall. Itis
rue that it vou even out the bumps in
70 vears of ramntall data, vou can detect
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stages of

a pattern of fairly unitorm  raintall
throughout the vyear, with a shghtly
half.
However, 1t you look at 10-year data

smaller amount 1 the second
sets, you find that there is no rainy or
dry season. It rams heavily m Sydney
several times a year, but 1t’s anyone’s
guess as to when. | postulated that the
varied hatching times ot Red-crowned
Toadlets is an adaptation to these raintall
conditions. Rainfall is unpredictable, so
the trog spreads the risk by having eggs
that hatch at difterent ages. Those that

hatch early need repeated rams to keep

Dorsal (back) patterns are variable amongst
individuals, but the differences between back
patterns cannot be used as reliably for
identification as their belly patterns.

11



the pool tull while they develop mro
siall trogs. Those that stav m the egg
capsules longer sull need enough rain to
keep the ground moist and the eggs
trom drymg out. bur when they do
hatch, they will be more physically
advanced and therefore require less time
m the pool. This system of spreading
risk by producing oftspring that respond
m different wavs to the environment has

been called “diversitied bet-hedging’.

IHAT'S NOT WHERE THE BET-
Red-
crowned  Toadlets dont put all their

Ul
AV hedgmg  stops. Female
eggs 1 the one basket, hterally. In con-
trast to the majonty of trogs in the Syvd-
ney region that lay a single or perhaps
two clutches a vear and in a detined
breeding season. Red-crowned Toadlets
lav eggs throughout the vear. even
mid-winter. That way. 1t'a nest dries up,
they get another chance. Females keep
returning to the breeding site over and

Red-crowned Toadlets have characteristic bands of white on their upper arms. The fro

wash over this white patch.

a8

over again at intervals from between 15
days and several months. One ftemale
that I have Kept in captivity tor over 12
vears has produced 35 clutches of eggs'
Red-crowned Toadlets live a long tme
in captivity, but there 15 no reason to
believe they aren’talso long-lived in the
wild, once they have survived to meta-

morphosis.

Then there’s a third manitestanon ot

bet-hedging. | know that temale Red-
crowned Toadlets can lay up to 51 eggs.
but the usual clutch size is about 25.
Why doesnt a female lay the most she
can. every ume she lavs her eggs? Mavbe
Red-crowned Toadlets simply lay what-
ever eggs they have ready, as soon as 1t
rams. Then agam. 1t they lay tewer eggs,
they would waste less (in terms of repro-
ductve ettort) 1t they all dried up. Share
mvestors use a similar bet-hedging strat-

egv when they buy small parcels of

shares 1 many companies. rather than a
large amount 1 just one.

This principle has also been used m
captive-breeding programs. For exam-
ple. wildhite managers removed one of
the two eggs usually laid in each nest of
the endangered Whooping Crane (Grus
americana). The total number of sur-
vivors was higher than when parent
were left to care tor two eggs. (Better 1o
raise one to tledging than two only half
way there.) Other expernments manipu-
lating the number of eggs in bird nests
have shown that birds often lay smaller
clutches than the number they could
produce. This means that it they have
trouble teeding the chicks due to
untavourable weather conditions, losses
are smaller. The expression usually used
in this context 1s “facultative brood
reduction’. This term is also used when
chicks  commit siblicide. Laughing
Kookaburras chicks (IDacelo novaeguineae),
tor example, will peck the weakest
chick in the nest to death (see "To Kill

a Kookaburra™, Nature Aust. Winter

gs in the southern part of their distribution have a lightorange
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The belly patterns of Red-crowned Toadlets are
unigue and can be used to identify individuals.
This female is now twelve and a half years old
and has laid 35 clutches of eggs.

2002). For a trog that neither shows any
form of parental care, nor commits sib-
licide, the term  “facultative  brood
reduction’ seems racher out of place. |
need to com another expression chat
covers just the 1dea of reducing losses.

There’s one more aspect ot this frog’s
life-history  strategy that seems odd,
considering the number of eggs that just
dry up in nests. Because only a few tad-
poles make it into the ponds in amongst
Svdney’s sandstone rocks, you'd think
they would metamorphose into frogs as
quickly as possible, so that they don't
dry up with the ponds. Many desert
frogs speed up metamorphosis it they
sense that therr pond s becoming shal-
low. Do tadpoles of the Red-crowned
Toadlet possess a sumilar abihity to speed
up the rate of development? True to
form, this species seems to have a com-
plex response to this part of its life as
well.

A tew tadpoles do metamorphose fair-
Iy quickly. The shortest tme from
hatching to metamorphosis 1s about a
month, which is stll much longer than
some Australian desert tfrogs. Some turn
mto small frogs in a couple of months.
Others stay as tadpoles tor up to six
months, getting bigger and fatter until
they cither die of desiccation, or even-
tally turn into a frog it rain has been
unusually regular and plentitul. So just
as hatching is staggered over time, even
among cggs of the same clutch, meta-
morphosis 1s also spread out. Unlike
other frogs that breed in short-hved
water bodies. Red-crowned  Toadlets
appear incapable ot speeding up devel-
opment when they are running out of
water. Tadpoles that stayed 1 the water
longer did turn into bigger trogs. This is
supposed to be an advantage when get-
tng a mate - adulthood, and may
therefore be worth the risk of desicca-
tion,

So does the lite-history of this trog
really add up? These are the facts: Red-
crowned Toadlets hedge their bets by
breeding throughout the year, taking
their chances that there will be repeated
rains, sometime or other. They spread

their energy into small numbers of cggs
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cach ime. They dont all hatch at the
same time, so that the nsk 15 spread
even further. And they even seem to
divide up the costs and benetits ot
metamorphosing earlier or later.
Perhaps we should ask the question
another way: what does 1t need to add
up to? To keep a population stable, you
need to produce one  oftspring  to
replace vourselt and one to replace vour
mate. That’s all. Two in, two out. The
life-history strategy ot bet-hedging at
every level may have seemed ludicrous-
Iy complex to me over my years ot
study, but [ chink [ may be prepared to
put my money on this frog now. That's

if [ were the gambling type.

FURTHER READING

T, K. & Malony, M., 1999. Loss
and degradation of red-crovwned toadler
habitat in the Sydney region. Pp. 99— 108
in Dechnes and disappearances in
Australian frogs, ed. by A. Campbell.
Lnvirowment Austialia: Canberra.

Thunim, K. & Mahony, M., 2002.
Evidence for continuons iteroparity in a
temperate-zone frog, the red-crowned
toadlet, Pseudophryne auseralis (Anua:
Myobatrachidae). Aust. ). Zool. 50:
151-167.

Thimm, K. & Malony, M., 2002,
Hatching dynamics and bet-hedging in a
tenmiperate frog, Pseudophryne australis
(Amra: Myobatrachidae). Amphibia-
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KNOW  \XTIA] YU

want o story that won't surprise

YOU  WARNT.

vou. hat will contirnt what vou
already know. That won't make
vou see ngher or turther or ditterently.”
(Yan Martel, Life of Pi. 2002).
According to conventuonal wisdom,
the independent ornigins of agriculture
are often assoctated with the develop-
ment of “envilisation”. Such interpreta-
unons orginated m the 19th century
and  contmue o dommate thinking

about European history. The origins of

European agriculure and  avilisanon

can be waced back T1.000 vears to

South-west Asta. or the "Middle East'.

Agricultural peoples. thewr Indo-Euro-
pean languages and thewr ‘avihsanon’
subsequently expanded from this “era-
dle” to colonise much ot Europe and
parts ot Asta. This version of Eursian
history s familiar and unsurprising.
Rescarch over the last few decades
has broadened this picture and shown
that agriculture may have arisen de-
pendentdy m several places across the
globe. including centres i the Amerie-
as. Africa and South-ecast China. More
recent research has conclusively added
the islaind of New Guinea to this list.
Agriculture was pracused mo the
Fhghlands of New Guinea by at least

Leaves of Taro, a starch-rich plant with a long history of use and cultivation in New Guinea.
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7.000-6,400 yvears ago and }\crhﬂp_\- -
carly as 10,000 years ago. The emer-
gence of agriculture in New Guinea
occurred mdependenty of any known
mtluence tfrom  South-east Asia, or
bevond. The carly and  independent
development of agriculture in New
Guinea s a relanvely news unfamiliar
and challenging idea.

Recent research demonstrating che
origins of agriculture i New Guineg
raises questions concerning the asump-
tons and buases that pervade accounts
of long-term history. not only m New
Guinea but also m other regions of the
world. For example, why do we study
carly agnculturez Why this concern
with finding 1ts origms? Is it a comer-
dence that clanms for the carliest agri-
culture m the world centre on South-
west Asia and are hinked to the develop-
ment of European culture? Do we use
agriculture. and  the term *Neolithic
(reterring o agricultural peoples of the
late “Stone Age’), as signs of something
else—somethmg that justities the pre-
eminent position of our own Western
soctety i the modern world?

Betore addressing the issues rased by
these questions, let us consider the evi-
dence tor carly agriculture i New

Ciumea.

VIDENCE FOR FARLY AGRICULTURE IN

New Guinea s restricted o wet-
land archacological sites 1 the High-
lands (that 1s. above 1.2000 metres alu-
wide). There are no comparable sites
known trom the lowlands. Most evi-
dence comes trom imvestigations at Kuk
Swamp m the Upper Wahgi Valley, at
a alttude of 1,560 metres.

Jack  Golson. trom  the Austahan
National  University, was the hirst to
direct archacological excavations at
Kuk. m the 19705, and was jomed m
1974 by his colleague Philip Hughes. In
1998 and 1999, as a rescarch student
under Golson’s supervision, I re-exca-
vated the site. Using archacological.
archacobotanical,  radio-carbon and
palacoecological data. my am was t©
clamty the nature and tming ot the ear-
liest agricultural practices identitied
during previous investigations.

The carliest archacological rcm;lillf a
Kuk. dating to 10,000 years ago. are 1CW
and difficult to interpret. Golson and

i 2003
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Flughes behieve that a buried channel s
evidence that the wetland was deliber-
wely dramed tor agriculture at this time,
\\]ﬁ'rms’ [ am more circumspect. recon-
mendmg further excavations be under-
uken betore we can be sure chat the
channel was made by humans. Howev-
er. we do know, from buried teatures
mdicative  of

diggmg. staking  and
locaised dramage. that people were at
least mampulaomyg the wetland margm
at this ume. And trom plant and char-
coal remams. we know that people were
using woody and  starch-rich - plants,
mcluding Taro (Colocasia esculenta). and
fire to help clear raintorest in the vicin-
ity.

Muladisciphnary mvestigations show
that agriculture was detinmtely practised
by at least 7.000-6.400 vears ago at
Kuk. There 1s archacological evidence
of mounded cultivation (for better-aer-
ated soils). the use and presence of a
range of edible plants such as Taro and
Musa bananas (includig species from
which most of the world’s domesticated
bananas derive). and dramatic human-
mduced burnmg and degradation of the
local environment  trom  rainforest  to
grasshind. By dus ome. people had

largely cleared the natural vegetation
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and had become mcreasingly focused
on wetlands for crop pmdu(t‘ion. Peo-
ple prepared soil and deliberately cult-
vated plants within cleared plots‘.' activi-
ties that are consistent with most detin-
itons of agriculture,

Subsequent agricultural phases at Kuk
(from about 4.000 to 100 vears ago)
consist ot episodes of swamp dramage.
Plots were delineated using ditches, and

connected to the major drainage chan-

nels. Earher ditch networks were less
tformal than later gndded tield systems.
The findings at Kuk. combined with
those trom other sites 1n the Highlands.
give us a picture of how agricultural
practices - New  Guinea  developed
over the last 7.000 or possibly 10,000

vears.

IF'THE DEVELOPMENT OF AGRICUITURE IN
New Gumea was carly on a world

A retouched chert flake, about six centimetres long, dating to 10,000 years ago from Kuk.
(Inset) High-magnification image of Taro starch granules (under cross-polarised light) taken

from the artefact.
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scale. why do we not see many ot the
assoctated cultural, socnl and political
characteristics that are so typical of the
South-west Asian record? Early agricul-
ture in New Guinea was not associated
with domesticated animals, seed-based

cultivation or pottery, but was largely

based on the vegetative propagation ot

cuttings. tubers and other plant parts.
New Guinean societies are not politi-
cally seratitied. highly urbanised, large-
scale civilisations, but are relanvely egal-
iartan,  village-based, and  organised
around “big men’. whose followers and

intfluence are limited. The absence of

characteristics so often associated with
the idependent origing of agriculture
in other parts of the world, particularly
1 South-west Asia, was a major reason
why agricultural practices i New
Guinea were originally thought to have
spread from South-east Asia.

In his book Guns, germs and  steel

(1997). Jared Diamond (University of

Calitfornia, Los  Angeles) presents an
argument to explam why the long-term
history of New Guinea was so ditferent
to other regions of the world in which
carly agriculture  developed indepen-
dently, such as South-west Asia and the
Americas. He suggests three major him-
itations to the development ot tood
production  m  New  Gumea:  the
absence of cereals and  pulses  (peas,

lentils ete.), the absence ot domesticat-

ed anmals, and the resulaant protem
deficiency in the  Highlands. New
Guincea has several other “strikes against
1t that prevented the development ot
advanced” societies, including geo-
graphical 1solation. himited  culuvable
land and a restricted alttudimal zone for
culavation.  Additonally,  Diamond
argues that rugged terrain and endemic
wartare tostered cultural, Iinguistic and
social fragmentation.

Dinmond  ofters several  reasons to
account for the “primiuve’ nature of
New Guinean societies 1 conparison
to those i other agricultural heart-
lands, particularly South-west Asta. His
reasons all focus on biological and envi-
ronmental constraints, absences, or lim-
iations.  In evaluating  these  reasons
mdividually, however, it is apparent that
none Is a necessary  mpediment o
soctal development - New  Guinea.
For example, ‘civilisation” based on the
cultivation of root crops developed in
parts ot Africa, so why not in New
Guinea?

Diamond concludes that “the Inits
on indigenous tood production m New
Guinea had nothing to do with New
Guinea peoples, and everything to do)
with the New Guinea biota and envi-
ronment”. In attempting to overcome
race-based interpretations,  Diimond
leans too heavily on biological and
environmental constraints as causal fac-

A Highland big man persuading members of his local community to contribute to a compensation
payment. Compensation payments are commonplace in the Highlands as communities seek to
redress the negative effects of an accident or criminal act on another person or group.

54

tors of history. In so doing, he simultg-
neously perpetuates Eurocentric views
ot the world and downplays the way
people create their own history in given
geographical and social contexts.

Diammond’s perspective is Eurocentric
because  food  production and social
developments in New Guinea are eval-
uated agamst an historical norm, that i,
equivalents in European and  South-
west Asian history. There is a presump-
tion that history in other places should
somehow  tollow along smmular paths
unless 1t s held in check or hmited by
constraints or absences. Such a view of
history evaluates all pasts from the per-
spective o a European or  Westem
experience; it fails to confront pro-
found differences in the way people
live(d) in ditterent parts of the world.
For example, should we assume that
people i New  Guinea needed or
wanted to generate food surpluses in
the tirst place?

In an essay entitled The ladder of social
cvolution: archaeology and the bottom rings
(1977), Jack Golson suggests that the
level of agricultural production in New
Guinea was limited by demand, and not
by a lack of labour or the absence of a
output.  New
Guinecans invested  their ume and

desire to maxinnse
resources 1n cultural and social, rather
than economic, activities. From this
perspective, social developments
New Guinea were of a difterent, less
material kind to those in some other
parts of the world, such as South-west
Asia.

The major assumpton underlying
Diamond’s view of history is that bio-
logical and environmental conditions
restrained an inherent “human nature’
to improve personal wealth and status,
and to seek control and domimion over
others and their resources. As well a
including accidents of geography (such
as chimate, topography and the available
resource  base), constraints have also
been portrayed as accidents of history
(in terms of technological mnovations
such as agriculeure or the wheel). In
portraving such views of the past, are
we  eliciing something  tundamental
about bemg human, something that 1
observable in the past or the present, or
are we  really  embedding our own

JSS'lIl]lP[i()HS mto a concept of “human
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Ahouse in the Highlands surrounded by Sweet Potato gardens. Sweet Potato (/pomoea batatas) was introduced to New Guinea after European
exploration of the region, and is now the dominant staple crop across much of the Highlands.

nature’? Is not any concept ot ‘human
nature’ merely a projection onto differ-
ent cultures and peoples in history, of
values from one particular cultural and
historical standpoint, in this case our
own European-derived society? Are we
not reading our present into everyone’s
past?

We often tind it difficult to embrace
difference in many realms of contem-
porary society, and interpretations of
the past are no exception. Just as we
need to contront prejudice m our own
society, we need to contront mterpreta-
tions of the past that are based on, and
ultimately seek to legitimate, ethnocen-
tric accounts of the present. Opening
our minds to the diversity of experience
after the inception of agriculture is but
one small way to challenge linear and
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narrow versions of human history. That
1s why determining the early develop-
ment ot agriculture in New Guinea is
so mmportant and has global implica-
tions for our understanding of” human
social development.

FURTHER READING

Dewtham, TP, 2003. Archacological
evidence for mid-Holocene agricultre in the
interior of Papua New Guinea: a critical
review, In Perspectives on prehistoric
agriculture m New Guinea, ed. by 1P
Denham and C. Ballard. Archacol.
Qceania Spee. Issue 38(3): 159—176.

Denham, TP, Haberle, S.G., Lentfer, CC.,
Fullagar, R., Field, |., "Therin, M., Porch,
N & Winsborough, B., 2003. Origins of
agriculture ar Kuk Suamp in the

Highlands of New Guinea. Science 301:
189—193.

Golson, |., 1977. No room at the top:
agricultural intensification in the New
Guinea Highlands. Pp. 601-638 in
Sunda and Sahul: prehistoric studies in
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and R. Jones. Academic Press: London.
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ADIO-TRACKING A BAT IS AN

exciting  but  sometimes
frustrating  game ot hide-
and-seek. The bat could,
literally. be anywhere. From every van-
tage pomt vou scan with the directional
antenna,  straining to - discern a pulse
against the loud hiss of static. Tt is a great

reliet once a signal is detected. and the

chase begins with a renewed sense of

Urgency.

It had wken considerable  trapping
etfort (and some paintully cold hands) to
catch a Lesser Long-cared Bat (Nye-

tophilus - geoffroyi) m winter. And now,

after Atting it with a tiny radio-transmit-
ter and releasing it last night, I had final-

v pinpomted the bat’s signal to a large.
- partly dead eucalypt. In summer, these

bats often roost in quite exposed loca-

But
their winter roosts had remaimed a mvs-

tions. such as under loose bark.
tery. 1 had assumed they would roost
deep within well-insulated tree hollows,
which would provide a more stable,
cave-like microclimate,  perfect  tor
hibernation. Yet the signal appeared to
come trom the tree trunk, where there
were no obvious hollows. Then T saw
the thin wire aerial from the bat’s trans-
mitter, ghnting in the sun. It was poking
out trom under a piece of partly shed
bark, just two metres above the ground
This
secemed to contradict all expectations.
Winter

on the tunk’s northern face.

minnnum temperatures  were

A Lesser Long-eared Bat is equipped with a miniature temperature-sensitive radio-transmitter

before release.

frequently below zero at my field site
near Armidale, on the Northern Table-
of New Wales. How, 1

wondered. did these bats successtully

lands South
hibernate i such exposed roosts?

In addition to helping me find the
bat’s roost. the transmitter mcluded a
thermal sensor, which allowed me to
measure the bats body temperature. As
Keepmg warm (or not) depended upon
therr metabolic rate, T could use body
temperature to work out how much
energy the bats consumed while roost-

ing. Encrgy is the currency of lite, and

is of critical importance to small “warm-
blooded™ antmals. Indeed. many aspects
of bat ecology appear to be driven by
how best to gather energy (in the form
of msect food) and then how to use that

energy as frugally as possible.

BAT’S ENERGY BUDGET IS DANGEROUSLY
Astrc[chcd m winter. Most noctur-
nal flving insects are inactive at temper-
atures below around 10° C. Hence, on
many winter nights, foraging is a waste
of a bat’s precious energy. Sometmies

bats can go for weeks or months with-

e . -

=

= m

=

What is Torpor and Hibernation?

Internal regulation of body temperature (endothermy) is expensive, especially in small species. With many bats
weighing less than ten grams, they ‘feel the cold’ as soon as the air temperature falls below 30° C. Below this,
keeping warm requires a steep increase in metabolic activity (and therefore energy consumption). Added up over the
daylight hours, thermoregulation, even in a warmish roost, can consume a large proportion of a bat's daily energy
budget

But bats have another option—torpor. Upon entering torpor, a bat essentially turns down its internal thermostat.
The body temperature of many hibernators is allowed to cool by about 35° C. A bat’s temperature fluctuates passively
with the environment whilst in torpor. However, at a lower critical limit (typically around 2° C), heat production kicks
in to keep body temperatures from freezing. Torpor results in a dramatic reduction in energy expenditure. At 10° C,
bat metabolism is reduced to a trickle, just 0.5 per cent of the energy normally consumed; even at an air temperature
of 25° C, torpor reduces energy use to ten per cent.

A bout of torpor can last from hours up to weeks at a time. Hibernation (a period of seasonal dormancy) is entered
during winter by bats inhabiting cool temperate climates. During the hibernation season, bats typically enter a series
of prolonged torpor bouts (lasting days to weeks), interrupted by short periods of arousal. However, bats also use
torpor in the warmer months, most often for several hours in the early morning during roosting, but also in the
afternoons. Understanding the thermal biology of bats provides a crucial insight into their ecology and habitat
requirements.
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Radio-tracking showed that male Lesser
Long-eared Bats have a preference for
roosting under bark on the northern, sunny
side of the tree trunk.

out an opportunity to feed. So how do
they manage to survive? They can't rely
on extensive fat stores, for they are too
snall and must be able to tly. Instead,
they save energy by entering a state of
torpor and hibernating (see box).

Roost temperatures  strongly affect
the cost of keeping warm and the sav-
ings gained by entering torpor. In the
1960s, Australian bat researcher Peter
Dwyer, working at the Umversity of
New England, showed that Eastern
Bent-wing Bats (Miniopterus schreibersii)
select cave roosts according to their
changing  thermoregulatory  needs.
During winter hibernation, bent-wing
bats roost in caves that provide a stable,
cold muicrochmate. By allowig their
body temperature to drop to that of
their surroundings, their metabolism
and energy use s reduced to just a
tickle. In summer. however, bent-wing
bats form maternity colonies in caves
that have a dome-shaped roof. By trap-
ping the colony’s body heat, these sum-
mer roosts are heated by up to 9° C and
remam warm despite cooler mght-time
This
warm as cheap as possible for mother

temperatures. makes  keeping
bats and their young,.

However, the majority of bat species
roost 1 trees rather than caves. While
bats in caves are relatively easy to find
and observe, searching for occupied tree
roosts 15 practically impossible. As a
result, much less 15 known about the
ecology of tree-roosting bats. Only in
the last five years, by using tiny radio-
transmitters as small as 0.4 gram, have
bat rescarchers been able to find and
describe the roosts of tree bats.

In general, tree-roosting bats prefer
large, old or dead trees, presumably
because these trees contain the most
hollows. Large tree hollows are needed
by female bats in spring/summer, when
the roost must accommodate small
maternity colonies of 10 to 100 bats
and their young, Males of most specics
100t solitarily in summer, and can use
smaller roosts in cracks, under bark or
n dense foliage. In contrast to cave bats,
e bats also switch between roost trees
almost every day. A change in a baty
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preference for thermal microclimate
may explain some inter-roost move-
ments. But frequent switching could
also help trick predators or prevent a
build-up of parasites. A single bat or a
maternity  colony  (including  their
flightless young) may move between ten
or more ditterent tree-roosts in  the
space of four weeks. However, they
remain faithful to a restricted roosting
area. For conservation purposes, some
bat biologists argue that we should con-

sider this local collection of roost trees

as a ‘single” roost, equivalent to a cave.
Of course, tree-roosting bats tace the
same energetic constraints of small size
and a temperature-dependent tood sup-
ply as cave-roosting bats. So, in theory,
temperature  of their roosting sites
should be equally important. Potenual
tree-roosts vary in their level of insula-
tion from external temperatures, rang-
mg from thick-walled hollows in the
trunk or large branches, to smaller hol-
lows, cracks in dead wood, or under
partly shed bark. And, unlike caves,




AFTER FOLLOWING SEVERAL BATS AROUND,
not only was I shocked to learn that male and female long-cared bats

roosted wnder bark and in shallow crevices cven in the middle of winter, but

that, in these exposed roosts, they spent wup to two weeks in contintous torpor.

some tree-roosts can be heated to above
external temperatures by exposure to
direct solar radnanion.

bark-

roosting spectalists. Bark obviously pro-

| esser |0ng—un‘cd Bats are

vides very hittle protection aganst exter-
nal conditions, so these bats experience
much more varuble thermal conditions
than do cave bats. How do these ditter-
ences attect their use ot torpor and
energy budgeting? Fritz Gener (Umi-
New  England) and  Mark
Brigham (Umiversiey of Regma, Cana-

versity - of

da) had studied the thermal physiology
ot long-cared bats m the laboratory.

They tound that captive bats readily

CHIL‘]'L‘\{ tl)]'}‘()l' 2t "Ny tt‘lll}‘k‘l'.l[ll?l‘i

below 25° C and even at these high

temperatures were able to reduce thewr

metabolic rate by 90 per cent. In the
laboratory, under arnticual  conditions

and bats

CONSTINT  LCMPETATUTes,  cave
and tree bats are physiologreally similar.
But. because of their opposing roost

civironments. therr natural thermoreg-

ulatory behaviours are hkely to ditter

greatly. So. with Fritz as my principal
supervisor, I began my Ph.Dom March
2002 to mvestugate the relavonship
between roost selection and the cher-
moregulatory behaviour of free-ranging

long-cared bats.

STOOD THIE BEST CHANCE OF CATCHING

bats m wmter it 1 trapped only on
the warmest mghts. when the odd
msect nght be out and about. I soon
realised that the best nights could be
predicted by the approach of a winter
cold tront. This connection struck me
as 1 was contemplating why the weath-
er always turned nasty just when 1 had
to start radio-tracking. On the mght
betore a cold front. north-westerly
winds and high cloud cover often keep
temperatures warmer than usual. By the
tune 1'd caught and released my bat. the
cold southerly air behind the front

would arrive, bringing wind and ram.

Reproductive female Lesser Long-eared Bats prefer to keep warm during roosting and can reduce their heat loss and therefore save energy by huddling

ingroups.

NATURE AUSTRALIA AUTUMN 2005




Atter following several bats around,
not only was I shocked to learn that
male and female long-eared bats roost-
‘ed under bark and in shallow crevices
“even in the middle of winter, but that,
m these exposed roosts, they spent up
> two weeks In continuous torpor. As
s typical for other hibernators, several
ays of torpor were broken by short
rousals lasting only hours. These
almost always coincided with dusk.
Iso, bats came out of torpor more
often, and spent longer periods active
(occasionally for the whole night), on
especially warm nights. This strongly
suggested that they took advantage of
mcreased sect activity to forage on
some winter nights, and confirmed
why I had better trapping success on
the warmest nights.

Most  hibernators, including  cave
bats, have almost constant, low body
temperatures whilst in torpor, reflect-
ing their choice of well-insulated win-
ter shelters. Large vanations in temper-
ature would cause them to rouse
unnecessarily—a  dangerous  waste  of’
energy. However, hibernating long-
eared bats, in their somewhat tlimsy
: winter roosts, had body temperatures
" that fluctuated passively by about 10° C

NATURE AUSTIRAITA AUTUMN 2005

- The Lesser Long-eared Bat is one of Australia's most common and widespread native mammals.

per day, from as low as 2° C, but they
remained in torpor for many days nev-
ertheless. A preference for roosting on
the north-western side of the tree also
meant that on sunny days they could be
warmed passively to 25° C, despite a
daily maximum of only 10° C outside.

Overall, T found that Lesser Long-
eared Bats are somewhat opportunistic
hibernators. Whilst capable of spending
up to two weeks in continuous torpor,
during occasional mild weather bats
will rouse almost every night. Winter
arousals are usually a costly process, but
Lesser Long-eared Bats gain a partially
free ride owing to their exposed, sun-
heated roosts. And, because they are n
touch with outside temperatures, they
can more readily tell if'a night is warm
enough to make foraging worthwhile.
This may allow them to take advantage
of winter feeding opportunities other-
wise missed by cave bats, and at a much
reduced energetic cost.

Despite these advantages, during tor-
por wouldn't these bats use more ener-
gy than similar cave-dwelling bats? Not
necessarily. Bats hibernating in caves
have an almost constant body tempera-
ture, matching that within the cave,
which is close to the monthly average

PAVEL GERMAN
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Even in a subtropical climate, the five-gram
tree-roosting Eastern Forest Bat regularly
enters torpor during the day in summer.

of outside temperatures. This means
that. overall. the body temperature and
energy expended by Tong-cared bats
torpor are roughly equal to that of cave
bats. However, a drop m roost temper-
ature below 2° C would require a very
costly mcerease - energy expenditure.
While cave bats are protected against
very cold overmght temperatures, long-
eared bats can be caught out. On a few
occastons I recorded long-cared bats
rousing carly m the mornimg to move
to a better-msulated roost, apparently m
response to plummeting temperatures

n their current roost.

While 1t makes sense to enter torpor

m winter, surely there 15 no need ftor
torpor m sumnier when 1t 1s warm and

msects are abundant? Indeed, 1 tound

Solitary male bats, like this Gould's Wattled
Bat(Chalinolobus gouldii), often exploit the
space under partly shed bark for day-roosting.

62

AUSTRALIA AUTUMN

10



chat Jactating temale Lesser Long-cared

Bats largely v
or. During summer, small maternity

avorded entering deep tor-

groups of temales and their voung
clected TOOSLS within tree  hollows.
Like for cave bats, 1t appears that by

trappi 18 their body heat, these better-

insul '
qable climate. Avoiding low body tem-

peratures - allows continuous lactation

sted roosts provided a warm and

by females and faster growth rates of
their young. In contrast, male long-
aared bats. roosting  sohtarily  under
bark or in shallow cracks. entered tor-
por every day in summer, with patterns
of torpor use closely matching the daily
[empgl‘al’lll‘c C}'CIC.

During stmmer, male  bats  always
entered torpor betore sunrise.  Their
body temperatures were lowest at
dawn, being close to the minimum air
emperatures outside. Roost tempera-
wres (and body temperatures of torpid

- bas) rose rapidly during the morning.
Bats typically roused from torpor about
mid-morning, atter first being warmed
passively to around 20-25° C. Ther-
mally unstable roosts, heated to near or
above external maxima for several

hours, provided a period during the
rest phase when keeping warm was as

NATUR g -
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SURELY THERE IS NO NEED
for torpor in sunimer
when it is warm and
insects are abundant?

cheap as possible. Poor msulation,
however, meant that roosts cooled in
the late afternoon, during which bats
would often enter another short bout
of torpor, tinally rousing again just after
dark. In
expended m a thermally stable roost

comparison, the energy
(such as a deep tree hollow or cave) by
a bat using a similar pattern of torpor
and arousal would be twice as much.
The use of torpor during summer
was not restricted to bats on the
Northern Tablelands. While working
with Brad Law (State Forests of New
South Wales) at his field site in the sub-
tropical eucalypt forests of the nud-
north coast, [ tound that male Eastern
Forest  Bats  (Vespadelus
employed a similar pattern of two tor-

pumilus)

por bouts per dayv. This was the first
record of torpor use by frec-ranging
bats trom a subtropical chmate, and in
summer! It demonstrates  clearly  that
torpor use by small bats 1s not an
‘emergency’ response to a shortage of
tood or to cold temperatures, but
rather forms a regular part of their
roosting behaviour.

FURTHER READING

Geiser, ¥ & Brigham, R.\M., 2000.
lorpor, thennal biology, and encrgetics in
Australian long-cared bats (Nyctophilus).

J. Comp. Physiol. B 170: 153—162.

Turbill, C., Kortner, G5, & Geiser, I,
2003. Natural use of heterothermy by a
small, tree-roosting bat during sunmer.
Physiol. Biochem. Zool. 76: 868-876.

Turbill, C., Law, B.S. & Geiser, F,
2003. Swmmer torpor in a free-ranging bat

from subtropical Australia. ). Therm.

Biol. 28: 23-26.
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(Above left) Tumpetfish (Aulostomus
chinensis) in red coral, Papua New
Guinea. By Ann Worthy. Runner-up,
Underwater Subject.

(Above right) Northland Green Gecko
(Naultinus grayi), North Island, New
Zealand. By John 0’Sullivan. Winner,
Animal Behaviour.

(Left) Blowfly on a grevillea flower,
Sydney, New South Wales. By
Cameron Mills. Runner-up, Digital
Camera Photography.
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ANZANG Nature and Landscape

Photographer of the Year 2004

Information regarding the annual ANZANG Competition can be found at www.anzangnature.com
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(Above) Jumper Ants (Myrmecia
nigrocincta), Mullumbimby,

New South Wales.

By Mohana Grierson. Winner, Junior
Photography Section.

(Right) Juvenile Black-naped Tern
(Sterna sumatrana),

Barrier Reef Cay, Queensland.

By Graeme Guy. Winner, Digital Camera
Photography and Photographer

of the Year 2004.

(Far Right) Cascades, central Australia.
By Ted Mead. Winner,
Wilderness Landscape.
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GLOBAL SPOTLIGHT

Victims sucking nectar from the lip often lose their footing

and end up in the drink.

ESPERATE DIRINK, THE
tamous naturalist Alfred Wal-

FOIR A

lace drank the hquid from a
group of pitcher plants while exploring
Malaysia. Although the fluid was full of
dead insects and looked “uninviting”™,
he wrote in 1890 that he and his triends
“tound 1t very palatable, though rather
warm, and we all quenched our thirst

from these natural jugs™. They must

have been almost delirious with dehy-
dration to have quatfed a few pitchc]"s,
as one local name for these plants trans-
lates to “the place where rats pee’, prob-
ably because of the urine-like smell
from decomposing insects. While |
have drunk the fluid from unopened
pitchers  (slightly sweet and shimy).,
when it smells like a rat urinal, ;1;1(1
comes from a often

vessel called »

BY SIMON D. POLLARD

The fluid-filled jugs of pitcher plants
(Nepenthes) act like insecttraps, drowning
insects lured to the plant’s nectar.

‘hanging stomach’, 1t does not sound
like a drink that will improve with age.

Pitcher plants have jug-shaped leaves
that have evolved mto insect traps. The
plants lure msects, mostly ants, with
nectar that is produced on the lid of the
pitcher and around the shippery lip. Vic-
tims sucking nectar trom the lip often
lose their tooting and end up in the
drink. These plants are usually tound m
areas with infertile soils and the nutri-
ents necessary for the plant’s growth are
instead extracted  from the  drowned
INSCCLS.

In many ways the pitchers are like the
stomachs of animals. Although not bub-
bling cauldrons of flesh-dissolving diges-
tive fluid, they do contain bacteria and
antioxidants that break the sects down,
One animal that often ends up with
pitcher-plant food in its own stomach is
the crab spider Misimenops nepenthicola,
which captures msects lured to the
plant’s nectar. Misimenops 1 a rather

malevolent liteguard as 1t saves insects

from drownimg—ecither betore they have
a chance to fall. or just after, by hauling
them out of the fluid. However, the kiss
of death, rather than the kiss of life, fol-
lows the rescue. Many other species of
crab spiders also exploit the attractiveness
of nectar by living on tlowers and
ambushing polhinating mnsccts.
Misimenops lives with a number of'the
almost 40 species of pitcher plants in the
genus Nepenthes. where it steals their
tood. and even uses the plant’ insect
trap to defend itselt. When [ first started
peering into the pitchers of N gracilis in
Borneo, I was sure I sometimes caught a
tflash of red. This turned out to be the
spider leaping trom the walls or lip of
the jug imto the tluid. And predators a
lot smaller than me have the same eftect.
of large nectar-loving

The tootsteps ¢
ants, three to tfour times the size of the
spider, are enough to make the spider
take the plunge. Fortunately for the spi-
der, no underwater wresthing ensues. 45
these ants are somehow able to avoid the
pittalls of a slippery lip.

It the pitcher had only recently
opened for business and was not full of
drowned  victims being broken down

nto plant nutrients, [ could see the spr-
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der clearly beneath the tluid. When the
pitcher was a murky mass of bodies (or
‘necromass’ as | like to call 1t), the spi-
der would scuttle crab-like beneath the
corpses m their watery grave and later
emerge. zombie-like, with its body
cloaked n the partially digested bodies
of ants and other sects.

How does this spider manage to
breath underwater? Unlike some aquat-
1c spiders, which trap a bubble of air
over their entire body, adult and large
Juventle Misunienops  trap only a small
air bubble over a pit on the anterior
book

lungs, which are used for breathing.

ventral abdomen next to the
The pit seems to allow the spider to
hold onto the bubble in spite of the
pitcher-plant tluid having a property
that encourages drowning rather than
breathing. Pitcher plants produce a sur-
tactant or wetting agent (hence the lig-
uid’s slimy teel when | drank 1) that
reduces the surface tension on the

fluid’s This

smooth transition trom air to liquid ftor

surtace. facilitates  the
plummeting insects. Obviously, pitcher
plants want their tood inside their
stomachs, not skating around on the
surface breathing tiny sighs ot relief!
However, tor a plummeting spider, low
surface tension also makes it more diffi-
cult to trap an air bubble. Misumenops
appears to overcome this by having
hairs inside the pit that help push the
bubble against the opposite sides, keep-
g it m place.

With an air bubble attached, the spi-
der can stay underwater tor about 40
minutes. [f it needs to come up for a
breather, but sull feels threatened. it can
just raise 1ts hairy pit above the surface
and take down another bubble of air.
Misumenops  does not have a  water-
repellent cuticle, like some aquatic spi-
ders, and so it emerges from the fluid
looking like the proverbial drowned rat.
Although the tlumid only digests the
dead, the spider caretully grooms itself
dry, before waiting to steal another
sweet-toothed insect from the jug.

Female Misimenops build an egg sac
just above the pitchers tluid line, and
when the baby spiders emerge they dis-
perse around the dry walls mside the
pitcher. Just like their parents, the
babies also leap mto the tluid when dis-
turbed. The sight ot 50-o0dd spiderlings
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The crab spider Misumenops nepenthicola not only pinches the pitcher plant's food but also takes

refuge from predators in the fluid.

making tny splashes as they submerge
reminds me of an arachnid version of’
“Titanic”! Because the spiderlings are
so small, they can trap an air bubble
over their entire abdomen, and will stay
submerged for as long as the adults.
Ironically, while the lower surtace ten-
sion makes it more difficult for the
adults to trap a bubble of air, the babies
actually benefit from the surfactant, as it
allows their small bodies to shp under-
water more easily,. When [ made the
babies jump mto regular water, a num-
ber got stuck on the surface.

What does the carmivorous plant get
out of having a free-loading carmivore
living n 1ts msect trap? Well, probably
nothing, except the spider at least uses

the pitcher as a gigantic toilet and
returns some of what it stole trom the
plant. This makes me teel even less like

tollowing Wallaces “line’: but if I ever

had to, 1t would be one cocktail 1
would neither shake nor stir.

FURTHER READING

Clarke, C., 1997. Nepenthes of Borneo.
Natural History Publications: Kota
Kinabalu, Borneo.

Phillipps, A. & Lamb, A., 1996. Pitcher
plants of Borneo. Natural History
Publications: Kota Kinabalu, Borneo.

Wallace, A.R., 1890. The Malay
Archipelago. Macmillian: London.
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BEING HUMAN

Making the cut

The oldest clear-cut cvidence for circrmcision conmes from

4, 000-year-old Egyptian wmnmics and ancient inscriptions.

I 1S NO MALE

circumaision—cutting away ot the

SURPRISE THAT

foreskin—is a sensitive  topic in
health science. Espectally now  that
theres talk about the possibility of 1t
reducing HIV infecaon. But before yvou
start queung up at the chine, consider
the alternatives. And. 1t vou are already
cut. have vou ever wondered why?

Karl Kruszelmckr (Umversity ot Syd-
ney) wrote an articke m che Sydney
Moming Herald’s Good  Heckend maga-
zine, challengig the common nuscon-
ception that male ¢ir-

CUMCISION  Was Origi-
nally  pertormed  for
hygienic reasons. He

health benefits of the practice. While
the Austrahan Press Council dismissed

the complamt, Morrs may  have a
point.
Steven Reynolds  (Johns Hopkins

Unmiversity,  Balomore) and colleagues
from Indias Nauonal AIDS Research
Institute mvestgated whether circum-
cised men really did have a lower risk of
contracting HIV. In a study of 2,300
men (191 circumcised), those uncir-
cumcised were more than six omes
more hkely to acquire HIV than cir-

cumcised  men.
But could this just
be a consequence

of uncrrcumecised

cited evidence from men bemg more
medicos who retute caretul? No,
the claim that fore- B()d)’ both
skins of uncircumecised groups  had  the

soldiers encourage

intection, and suggest- 0
ed mstead that che ink
benween circumecision
and  hygiene  arose
sometime durmg the
Victorian era when it
was promoted as a way
to desensitise the penis
to thwart masturba-

tion, which was

thought  to  cause
headaches,  paralysis,

bed-wetting,  msanty,

epilepsy, tuberculosis, short-sightedness,
crimmality and  heart disease. The
hygiene that circumecision was meant to
encourage was, 1t seems, not physical
but moral.”

The artcle prompted Brian Morns
(also from the University ot Sydney) to
complan ot editortal bias, arguing that
Dr Karl, as he as known on Tnple |
radio, had agnored the demonstrated

decoration
is among the
earliest indicators
of modern himan
behaviour, .

same  rates of
mtection for other
sexually transnt-
ted diseases (gon-
orrhoea, syphilis
and  herpes). It
seems the foreskin
magnet  to
HIV, bemg rich m
receptor cells that
virus

the appar-

ently - binds  to.
Buteven ittrue, is
circumecision  the
best soluttonz Why not a condom?
There 15 an obvious religious aspect
and therefore a social side to circumci-
ston  that  complicates  cut-and-dned
medical solunions on a global scale. It
would be mmpossible to enforce all
males to make the cut. Similar legisla-
ton to ban temale circumcision or
excision (cutting away all or part of the

external gemtaha—less common now

BY RICHARD FULLAGAR

10

but tormerly practosed m several parts of
the world) would likely be seen as mter-
terence m tundamental rehgious rghs,
even though many would now regard
this pracuce as abhorrent.

Anthropologists have  documented
many forms of body mutilation, decora-
tive moditications and surgical cuts. The
head, neck, ears and hips have taken alot
of damage, from shaving and dangling
toreign objects, to tooth pulling, scarifi-
caton, and mserung rmgs and large
plates where they were not meant to go.
But who hasn't got some ot thewr body
cut or pierced?

Body decoranon  can be  taced
archacologically and 15 among the carli-
est indicators of modern human behav-
our. The carhiest beads, for example,
are perhaps 77,000 years old in Africa,
although not widespread unul about
40,000 years ago (see “Oldest Modern
Beads™ page T this issue). Body mod-
itication. mcluding  aircumcision, s
more ditheule to tack, but it is likely
that 1ts origims related at least m part to
mitiation rites and  social identity.
Determining an origmal Iink between
body modificaton and  hygiene or
health benefits may be impossible to
prove archacologically, although  the
lceman’s tattoos, preserved for 5,300
years, may mark acupuncture points (see
"X Marks the Spot™, Narure Aust.
Autumn 2000), On cthe other hand.
stone and glass tools associated with var-
1ous surgical  pracoces survive well
archacologically and are held m muse-
um collections.

The oldest clear-cut evidence for cir-
cumcision comes from 4.000-year-old
Egyvpuan mumnmes (ves, the males) and
ancient msenpuons, wineh reveal that
Egvpran boys were cut between ages 6
and 12, As tar as [ know, the [ceman was
not. Some perform the operation soon
after birth (Jews and Mohammedan)
and others at puberty, and the docu-
mented reasons are diverse: a sacrifice
for immortality; atonement for mcestu-
ous desires; promotion of tertility; and.
ot course, hygiene. Chrstans don't
have to do it according to Acts XV, bue
many do.

Circumcision and subincision (cutting
the urethra, lengthwise, on the under-
side of the penis) have been important

parts ot male initiation  among Aus-
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talla’s desert Aborigines for many gen-
erations. Details of the ceremonies asso-
ciated wath first and subsequent cuts are
restricted to those men already initiated
m Aborigmal be
revealed to the general public. The
of this

Law, and cannot

extent male  cult marks the
expansion of the Western Desert cul-
wre mto the south-west of Western
Australia, as was documented by Daisy
Bates (1859-1951), the famous, even if
controversial, Irish woman who lived
and worked with remote Aboriginal
people for many years.

Martin Gibbs (University of Sydney)
and Peter Veth (Australian Institute of
Aborigmal and Torres Strait Islander
Studies) have explored how such rituals
were probably used to build alliance
networks and social  bonds—essential
elements tor survival in harsh environ-
ments. When times are tough and seri-
ous drought kicks m, you can always
call in on the neighbours for help and
access to scarce food resources, especial-
ly it they know you would do the same
for them. Circumcision would have
been visible and would clearly demon-
strate. commitment to the ritual pack-
age. Gibbs and Veth argue that the his-
toric spread of the circumcision rite
into south-western Australia 15 an
example of how the intensive ceremo-
nial and social interactions allowed
Aboriginal groups to inhabit the risky
marginal landscapes of arid central Aus-
tralia. To maintain and extend the help
lines, new initiates from neighbouring
groups were recruited into the desert
cult through ceremonial exchange, and
sometimes by persuasion, sorcery and
fear of retribution. Historically, as far as
I know, the question of hygiene never
came 1nto 1t.

Circumecision 1s losing its popularity
in modern Australia where less than 20
per cent of newborn males are circum-
csed each year, well behind the USA,
where 60 per cent of males make the
cut. It 15 stll rare in Scandinavia—the
Finno-Ugrian speakers are among the
few groups that never traditionally prac-
tised circumacision. Interestingly, Aus-
tallan anthropologist Kim  Akerman.
who has grown up with traditional
Aboriginal Law, tells me that circumci-
slon continues to increase in popularity
among language

some Aboriginal
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Daisy Bates, with Joobaitch, Perth district, circa 1905. She lived and worked with remote Western
Desert Aborigines and documented the spread of the circumcision rite into coastal areas.

groups today.

For many of us the decision to be cut,
or not to be cut, was made at birth by
our parents (in contrast with Aboriginal
initiation at puberty). Reasons can be for
religion, status, or just decoration; but for
hygiene? The bulk of current medical
advice now seems dead against circum-
cising babies, at least as a preventative
measure—it it ain't broke, don' fix it. O

FURTHER READING

Akerman, K., 1980. The renascence of
Aboriginal Law in the Kimberleys. Pp.
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by R.M. Berndt and C.H. Berndt.
Uiversity of Western Australia Press:
Perth.
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ascendancy. Tempus 7: [1-19.
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A.R., Gangakhedkar, R.R., Brookmeyer,
R.S., Divekar, A.D., Mehendale, S.M. &
Bollinger, R.C., 2004. Male circumcision
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transmitted infections in India. The Lancet
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htep: //wunw. fathermag. com /health /civc/

DR RICHARD FULLAGAR 1$ AN
HOMNORARY SENIOR RESEARCH
FELLOW IN ARCHAEOLOGY AT THE
UNIVERSITY OF SYDNEY. HE 1§
PARTICULARLY INTERESTED IN
ARCHAEOLOGICAL INDICATORS OF
HUMAN BEHAVIOUR.

n

WOGY TET WA MUSEUM, 1A 1987120

COURTESY ANTHREMN




THE SECRET LIFE OF PLANTS

Our native heaths and beard-heathis are now nestled i with

the rhododendrons of China.

TRIP AROUND YUNNAN
Province of Chma last vear, | was

A BRIEL

surprised by the prommence of the
Austrahan flora. Tasmanian Blue Gums
(Encalyprus globulus) marching across the
tields hike telephone poles with mops
on top (the side branches are harvested
cach vear tor fire wood). Silky Oaks
(Carevillea robusta) limng the main streets
of local capital ¢ty Kunming. and the
occasional tlicker of Silver Wattle (Aea-

cia dealbata) blossom 1 town squares. Of

course these are all mports mro China,
and the plants of that country have tew
links with our Gondwanan flora.

Or do they? The most notceable
Hlowers i the Yunnan Province. at least
traveller. are the

to this Australian

rhododendrons. When | visited in their
late summer, the rhododendrons and
azaleas (all Rhododendron spp.) were m
fruit, rather than flower. so the moun-
tamsides were dry and dull green. In
spring. the vibrant colours we know

from azaleas and rhododendrons in our

own gardens transtorm the landscape
although “double-flowered™ cultivars are
restricted  to parks and  monasteries.
where some ot the trees are many hun-
dreds of vears old. But m any season.

these well-known members ot the

heath family. Erncaceae, are a key tea-
ture of the Chinese “bush’™

In Australi. we have only o few
members of the Ericaceae. Most of the

3,000 species in 100 genera are found in

BY TIM ENTWISLE
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The beard-heath Leucopogon cryptanthemis—
long but incorrectly thought to be ‘false
cousins’ of the ‘true’ heath family.

China and nearby Himalayan countries.

and m New Guimea and southern
Africa. There are only nine species
native  to  Austraha,  mcluding  two

rhododendrons trom tar north Queens-
land: Rhododendron viriosum trom high-
alutude  rocky outcrops around  Cape
Tribulavion, and K. fochiae trom smilar
habitats on the Bellenden-Ker Range.
There are also a tew African and Euro-
pean heaths now weedy i natural areas,
and our gardens ot course are full of
exotic Rhododendron cultivars.

However we do have a family of what
have for a long ume been considered
‘false cousins’, a group of plants that
look smmilar but have been treated as
quite separate tamilies (ke the cuphor-
bias of Atrica and the cact of the Amer-
1cas). Many members of the “southern
heath™ tanuly, the  Epacridaceae. are
heath-like and therr common  names
reflect this likeness: the Pink or Com-
mon FHeath (Epacris fimpressa) 1s the State
cmblem ot Victoria. and Fuchsia Heath
(Epacrs longiflora) 1s a highlight of nanve
and garden settngs around Svdney.
These vernacular names are akin to the
much nmahgned names sometimes given
to marsupials (for example, nanve cats’
tor quolls).

The Epacndaceace 1s pretey much an
Austrahan  family. There are a few
species i New  Zealand and tarther
Asia, South
360 450 or so

spectes are native  here. The  family

nto and one in

but

north
America. ot the
mcludes many well known heath and
woodland genera, such as the manve
heaths (Epacris) and beard-heaths (Lenco-
pogon). Their sprays of white or reddish
tubular flowers. typically  poking out
from prickly leaves, are a common sight
on nutrient-poor acidic soils around the
country.

The green thumbs amongst vou will
have raised an evebrow at the menton
ot acidic soils. Anvone who grows aza-
leas or rhododendrons will know that
they too have a fondness tor low pH.
This. and the fact that many ot the
species look simlar, turns out to be a
better mdicator ot evolutionary rela-
tonship that we had thought. Plant sci-

NATURE AUSTRALIA AUTUMN 2005



SIS are NOW busy dcconstructing our
epacrid family and it looks like the false
cousins are destined to become siblings.

Recent research places the Epac-
ridaceae smack bang in the middle of
the Ericaceae. In the new tamily wree,
our native heaths and beard-heaths are
now nestled in with the rhododendrons
of China (and those two from Aus-
malia), the heaths (Erica) of southern
Africa and the heathers (Calluna) of
qeotland. Their closest relatives turn out
to be the blueberries, a cluster of plants
including true blueberries  (Faceininm)
from all over the world, and the
waxberries (Gaultheria) from Australia,
New  Zealand South America.
However all 1s not lost and we can stll

and

retain some national pride. Because the
southern heath genera have a common
and unique ancestor, they will torm a
distinct subtamily, called the Styphel-
oideae (within the tamily Ericaceae).

If you ever need to separate the
‘epacrids’ (now styphelioids) from the
st of the tamily Ericaceae, the leaves
usually have parallel veins and the flow-
ers produce as many stamens (the male
bits that shed pollen) as petals. There are
also some more obscure characters that
support the grouping, such as thicken-
ings on leat” epidermal cells and the
mechanics of pollen release. And of
course there are the genetic similarities.
The comparison of gene sequences
continues to provide new isights into
plant relationships, or sometimes con-
firm long-held intuitions.

Sorting out the famihal relationships
is just the start. Many of the features
used to identify plant genera, such as
leaf shape and flower structure, are
consistent the

remarkably among

‘epacrids’. Darren Crayn and  Chris
Quinn (Botanic  Gardens Trust), and
their colleagues trom Sydney and far-
ther atield, are exploring the genetic
diversity within  the Styphelioideae,
searching for natural relationships and
rliable features for the identification of
genera and species.

Early indications are that the beard-
heaths have been a dumping ground for
unrelated  species and may include
members of as many as cight genera.
The highly localised Budawangia (from
the south-east of New South Wales) and

Rupicola (from sandstone  escarpments

NATURE AUSTRALIA AUTUMN 2005

Fuchsia Heath, one of Australia’s ‘native heaths’ (Epacris), is another long-lost relative to join

the family.

around  Sydney) appear to be just

unusual members of the Common
Heath genus Epacris. So although there
won’t be any more surprise laisons
between China and Australia, there may
be a few paintul separations and amal-

gamations m your local bush. OJ

FURTHER READING
Crayn, D.M., Kron, K.A., Gadek,
PA. & Quinn, C.J., 1998. Phylo-

genetics and evolution of epacrids—a

wolecular analysis using the plastid gene
rbel with a reappraisal of the position of
Lebetanthus. Aust. |. Bot. 46:
187-200.

Kron, KA., Judd, 1¥.S., Stevens, PRI,
Crayn, D.M., Anderberg, A.A., Gadek,
PA., Quinn, CJ. & Luteyn, J.L., 2002,
Phylogenetic classification of Ericaceae:
molecular and morphological evidence. Bot.
Rev. 68: 335-423.

Quinn, C.J., Crayn, D.M., Heslewood,
MM, Brown, E.A. & Gadek, PA.,
2003. A molecular estimate of the
phylogeny of Styphelicac (Eriacaceae).
Aust. Syst. Bot. 16: 38 =594,

D Tim ENTWISLE 1S EXECUTIVE
DIRECTOR OF THE BOTANIC GARDENS

TRUST, SYDNEY.
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Ocean Shores to Desert Dunes: The Native Vegetation of New South Wales and the ACT
By David Keitl. Department of Envivonment and Conservation (NSI), Hlursteille, NSTE 2004, 353 D
8§$79.93 .
FIE TTPLE IS MISLEADING. THIS IS NOT A MERE PLANT BOOK—NMORE AN EXFPFORATION OF THE
New South Wales environment, with sumptuous illustrations of” the Landscape. The text 1y a
carefully justified and explained classification of the 15 major vegetation types. fully referenced
tor those who want more mtormation. But this s not a dry book: besides the beautitul photographs,
there are amusing quotes from explorers, and snippets about individual animal and plant species.
The vegetaton categories are turther split up. so that 99 are recogmised together. cach of which i
deseribed and mapped. Most of the western vegetation types are widespread or are fragments of types
tound extensively over the border, but many castern types are rare and vulnerable (particularly heaths and wetlands).

The maps of existing native vegetation are sobering and confirm impressions from the road: the drive from Goulburn to
Narrandera 1s boring because there really 1s nothing there. The western halt of the State may be overgrazed but s largely
native, and the castern sixth s generally well protected. But the big swathe of the western slopes and tablelands from Glenn
Innes—Walgett to Tumut=Demliquin 1s a sea of extinction.

What to say about a book that makes vou want to leave the kevboard and get back out mto the bush? Those desert
woodlands look good.

—Chris REID
AUSTRALIAN MUSEUM

Tree Ferns

By Mark F Large & John L Braggins. CSIRO Publishing, Collingirood, Vic,, 2004, 360 pp. 83993 yip,
REE FERNS ARE POPULAR PLANTS, BOTH IN GARDEN CULTURE AND AS NATURAL-HISTORY SUBJECTS. TH EYINCLUDE
some of the largest-leaved of all plants, with fronds sometimes reaching four metres in length. and trunks two metres
in diameter. Because they occur m many parts of the world, the idea of one book featuring every species is

appealing.

Untortunately, tree-tern classification 1s very unsettled. No-one can say how many species there really are. nor how many
genera should be recognised. Many species were named m the past without adequately comparing them to similar species
tound e¢lsewhere. This book is thus compromised by the Ingh level of uncertainty. the authors admitting that some of the
spectes they teature might not really exist,

Tree terns 1s nonetheless a very usetul book. As well as providing a briet account of every recognised spectes. plus 60 pages
of colour plates. it contains informative introductory sections on anatomy. life style. cultivation, evolution, and an interesting
section on human uses. Tree ferns have been used as food. medicie, stuthing tor pillows, walls for huts, and even as paving
tor roads.

—Tim Low

The Complete Field Guide to Butterflies of Australia

THE COMALETE FIELD GUIDE TO 1;)’ ,\II’('IIJ('/ 1 Ig!ﬂh)’. (:\IR() I)III’II'_\'III.H‘Q.' (,‘()III‘I{(\’H'(’(’{/, [’l‘(ﬂ, 2()()4, ;4() ])]’. \i()(/’_ l'l']),

BUTTERFLIES
OF AUSTRALIA OST AUSTRALIAN HOUSEHOLDS HAVE A COMPACT FIELD GUIDE TO AUSTRAIIAN BIRDs, YET FEW

have one ftor Australian buttertlies. Is this because Australians are not interested in buttertlies?

No. | think 1tis simply because there has not been the right package of mformaton available.

The complete field guide 1o butterflies of Australia fills this vacancy. The attractively packaged paperback

contains all 416 of the described Austrahan species, including those from otlshore terrtories. It fits cagily

mto a backpack and s simple to use. with detaled introductory iformation to assist the non-

entomologist. There are excellent colour photographs of set specimens tor all species. as well as some
photographs of habitats, live adults and immature stages. Common names and distribution maps are

given tor all species, as well as text descriptions ot the species, thewr habitat, life-history. and conservation status. Silar
species are mentioned 1 each description, with mtormation provided so vou can tell which spectes vou have m tront of vou.
Buttertlies are tlagships tor mvertebrate appreciation. Even entomophobes can appreciate butterthies. Tt is critical that the
general public can access information on these insects, and identify the species that occur in their own backvards. parks and
reserves. This book will fulfill that role and introduce Australians to a whole new facet of our natural history.

—DAVE BRITTON
AUSTRALIAN MUSEUM
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Going Native: Living in the Australian Environment

By Michacl Ascher and Bob Beale. Hodder Headline Australia, Sydney, NS1Y 2004, 338 pp. 833 nip
L I TRODUCTION 1O GOING NATIVE CALLS FOR- A REVOLUTION IN TTHE WAY AUSTRALA
thinks about current and future management ot its natural resources. With such
challenging  premise. the ideas put forward are necessarily big, bold and  often

controversial.

Divided nto 13 chapters, with an extensive bibhography, it begins with a four-chapter
overview of the geological. biological and human-influenced changes that have shaped Australia’s
present-dav ccosvstems. The conclusions drawn from this overview are that, it we continue with
our present “traditional” (that is. non-sustainable) land-management practices, our environment
will be irreversibly degraded and our present-day levels ot economic productiviey will just not be
possible. The authors then suggest a series of solutions to the worst of our tuture problems. These

range from the tairly mild—production and marketing ot bush-tood products, better water and

soil managemene—through native-tree forestry and alternative agricultural practices, to more contronting ideas about wild-

aninal tarming and harvesting. mining as a sustainable practice, and gene technology.

Going native 1s definitely thought-provoking and should generate constructive debate among key stakeholders in Australia’y

environmental future. especially governments. land managers and investors, which scem to be the book’s target audience.

—QONDINE EVANS
AUSTRALIAN MUSEUM

The Geology of Australia
By David Johnson. Cambridge University Press, Camibridge, 2004, 276 pp. § 150 hardback,
§69.95 paperback rrp.
HE ASTONISHING DIVERSITY OF AUSTRALIA'S GEOLOGY IS CAPABLY BROUGHT OQUT
within this book. The author starts by putting the continent’s geology mto
mtroductory  perspective  (Chapter 1), then  explams  geological  terms  and
processes (Chapter 2), before sweeping through the vast tracts ot geological evolution
that created the complex continent that now resides between the Indian and Pacific
Oceans (Chapters 3=10). The last of these chapters focuses on the growth ot Australia’
crowning glory, the Great Barrier Reet. To top off the journey, Johnson places Australia
mto 1ts planetary context (Chapter 1), during Earths evolution within the solar system,
and shows that Australia’s cradle is not immune to impacts trom this outer sphere. The
final chapter emphasises the complex interplay between evolution and extinctions and

the lessons geology has for our human dimensions.

The book is illustrated with a wide variety ot geological reconstructions, diagrams, pictures of landtorms, rocks, minerals

and tossils. many of them in colour. le explains the processes that have led to our present continent. often so difterent in the

past. A tew tacts go astray within this telling. but overall the book presents a masterly synthesis tor the reader.
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—LIN SUTHERLAND
AUSTRALIAN MUSEUM

Owis: Journeys Around the World
By David Hollands. Bloomings Books, Melbowrne, 2004, 239 pp. §59.95 rip.
HIS BOOK REPRESENTS A PERSONAL ODYSSEY BY THE AUTHOR David HOLLANDS.
Fle s respected v the ornithological world and his knowledge ot owl-kind 1s
apparent as vou journey along with him to 12 locations gpanning six continents,
imcluding ot course Australia. Hollands states from the outset that this book is not a
scientitic endeavour: rather it is a work ot passion. The author does not attempt the
impossible task of photographing cvery one ot the 205 owl species in existence, but
focuses on the 21 species that he has encountered i Ins travels.

The photography is outstanding and the book 1s a pleasure to read. Each encounter is
mteresting and the joy the author experiences is tempered with the mevitable tragedy that
occurs when humans encroach on owl territory, Many ot these owls face an uncertain
tuture and the book serves as a record of the lives of these iconic birds. This book is a
must for owl lovers evervwhere.

—LEONE LEMMER
AUSTRALIAN MUSEUM

NATURE AUSTRAIIA AUTUMN 2005




wolved! Actos Austrahia there 1y a network of actve socteties, large and small, local and nanional, that exist to further the cause of the subject that you hold
u ’ b [ } g 3

tear. Whether vour spectal mterest s conservation. bird. science, natnonal parks, bushwalking or a particular group of anmuals, there a society tor you.

e ¢ ¢

ANIMAL WELFARE
North Queensland Wildlife
Care Inc.
PO Box 14406
AITKENVALE QLD 4814
ph: 0414 717 374
Contact: Lana Allcroft

(] ]
Membership: £10.00 Chld
§25.00 Adult $35.00 Fanly

or Qrgamsation

WIRES

NSW Wildlite Information

& Rescue Service

PO Box 260

FORESTVILLE NSW 2087

Ph: 028977 3333

& 1800 641 188

Web: wninetires.org.an

Contact: Carol MacDougall
[ |

Membership:  $40.00

ASTRONOMY

Western Sydney Amateur
Astronomy Group
PO Box 400
KINGSWOOI NSW
Ph: 024739 1528

Web: wunipqi.com.au/users/usaag/

2747

Contact: Tony Ellis
ann

BIRDS

Birds SA

11 Shaftsbury Street

EDEN HILLS SA 5050

Ph: 08 8278 7866

Web: wunw.birdssa.asn.an

Contact: Dr David Robertson
S annnm

CONSERVATION

Australian Ecosystems

Foundation

PO Box 606

UTHGOW NSW 2790

Ph: 02635 21133

Web: wpny, ausecosystesns.org. au

Contact: Trevor Evans
LT T

Mﬂllbership: $10.00 Single

500 Family $100

Corpormon

Friends of Lane Cove
National Park Inc.

Lane Cove National Park
Lady Game Drive
CHATSWOOD NSW 2067
Web: hrp://users. bigpond.net.au/
folenp
Contact: Nocela Jones

[ § B |

EDUCATION

CSIRQO’s Double Helix

Science Club

PO Box 225

DICKSON ACT 2602

Ph: 02 6276 6643

Web: www.csiro.au/helix

Contact: Jo-Anne McRae
[ |

Membership: $27.00 or $24.00

Gould League of NSW

PO Box 846

MARRICKVILLE

Ph: 02 9560 7844

Web: wrenrgould.edu.an

Contact: Michael Brennan
sEnm

ERRTH SCIENCES
Australian Field
Geology Club
16 Arbutus Street
MOSMAN NSW 2088
Ph: 029969 2135
Contact: Douglas Raupach
am

ENVIRONMENTAL

Royal Geographical Society

of SA Inc.

/- R.G.SS.A.

GPO Box 419

ADELAIDE SA 5001

Ph: 08 8207 7265

Contact: Nick Harvey
EEEEN

Membership: $55.00

INSECTS

Entomological

Society of Victoria

56 Looker Road

MONTMORENCY

VIC. 3094

Ph: 03 9435 4731

Web: wwuw.vicnet.net.an/~vicento
am
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NSW 2204

Society for Insect Studies

12 Park Avenue

ROSEVILLE NSW 2069

Ph: 02 9417 6171

Contact: Hon. Treasurer
ENEn

MICROSCOPY
Postal Microscopical Club
of Australia (PMCA)
36 Western Avenue
BLAXLANID NSW 2774
Ph: 02 4739 1528
Contact: Tony Elhs

am

MUSEUMS

TAMS—The Australian
Museum Society

6 College Street

SYDNEY NSW 2010

Ph: 02 9320 6225

Web: wwv.amonline. net.au/tams/
Contact: Alison Byrne

5 EEEEN

Membership: $88.00 Family
$70.00 Single $52.00 Concession

The Waterhouse Club

SA Museum

NorthTerrace

ADELAIDE SA 5000

Ph: 08 8203 9802

Web: wwnvawaterhouseclub.org.au/whe

Contact: Mary Lou Simpson
EEEER

Membership: $90.00 Family

$70.00 Single

NATURAL HISTORY

Dinosaur Club

Australian Museum Education
6 College Street

SYDNEY NSW 20160

Ph: 029320 6223

Contact: Kate Cox

|

Membership: $15.00

Field Naturalists Club
of Victoria

Locked Bag 3
BLACKBURN VIC.
Ph: 03 9877 9860

3130

Web: e vicnet.net.au/~fncr
Minu Pohl
EENEER

Contact:

Royal Society of SA
SA Museum

North Terrace
ADELAIDE SA 5000
Ph: 08 8223 5300

Web: wune.agwine.adelaide.edi.au/

industry/RSSA/
Contact: John Love
u

REPTILES & AMPHIBIANS
Hawkesbury Herpetological
Society Inc.
PO Box 30
EMERTON NSW 2770
Ph: 0298329013
Contact: J.A. Banks
ENER

QLD Frog Society

PO Box 7017

EAST BRISBANE

QLD 4169

Ph: 07 3366 1868

Web:  wunw.qldfrogs.asn.an

Contact: Jenny Holdway
EEEES

Newsletter/Journal; l Monthly
meeting; @ Bi-monthly meeting;
Annual meeting/Conference;
B Weekly meeting; @ Quarterly
meeting; @ Field outings/Tours;
B Conservation/Working programs;
B Discounted Goods; M Magazine;
B Social/Education activities;
B Nature Australia magazine;

B Seminars

=
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Cockroaches on the Move

I May we were travelling west on

o the Balonne Higlueay to Cunna-
mulla, Queensland. 1e stopped for unch at
Nebine Creek and were intrigued by these
insects (cockroaches?). which were abour 5()
millinerres long and were: floating /swin-
ming downstream in large numbers. Many
were also walking across the highway for up
to two kilometres from the creck. Can you
tell us more about them?

—RUTH & JouN WALIER
PUrTSWORTH. QI

The Walters have reported an

A:

SaW

uncommon event. What they
were mndeed cockroaches of the
sotl-burrowing variety. Locally known
as ram beetles, this species (CGeoscapheus
dilatarus) burrows up to 60 centimetres
below the ground surface in sandy areas
west of the Great Divide, trom southern
Queensland to western Victoria. They
teed mainly on dead tree feaves and thus

are usetul as nutrient recvelers. They

18

‘Rain beetles’ surface only after rain.

come to the surtace  only after

autumn/winter  rans,  tvpically - tor
about tour or five davs. Not much 1s
known ot their biology but they can
sometmes be seen - ther hundreds
and thousands. What they are doing 1s
dispersing and they will construct a new
burrow at the end of the day.

In a burrow. there 1s usually a single
adult. or a male with a temale. Atter
mating. the male leaves the burrow. The
voung are born alive and are provi-
stoned by the mother. which gathers
and drags leaves trom the ground sur-
face to the burrow. After about a vear.
the juveniles leave to construct therr
own burrow. [t takes about three years
trom birth to adulthood, and the adults
can live five to seven vears. In droughts.
there 1s no migration: the cockroaches
simply stay underground until the next
raim.

—Hariry Rose
UNIVERSITY OF SYDNEY

Underwater Bubbles
I was diving under Portsea Pier in
o Melbourne last January and came
across this thing (see photograply). It is abour
the size of a softhall or a bit bigger. Whar i

i

SAMANTHA B
Rowvinn e, Vie,

. What you saw was a Bubble or
A:
actis tubercitlosa), 4 native of temperate
Australian

Swimming Anemone (Phlycen-

waters. Ity the  largest
anemone m southern waters and reach-
es a height ot about 15 centimetres.
The bubble-like vesicles covering the
columm ot the anemone are the source
of one of its common names. 1ts more
usually known. however, as the Swim-
mig Anemone because ot its habit of
detaching atselt trom the substrate and
drifuing i the current. Phlyctenactis
ntbercilosa Tives subudally and attaches
but

because of 1ts drifting habit, 1t 15 often

to rocks. rubble. or scagrass.
washed ashore. In davhght. the tenta-
cles are usually retracted. makmg 1t
look like a large mass of bright bubbles.
At mght. the tentacles are expanded for
teeding. The Swimming  Anemone
should not be contused with the simi-
larly: named  Phlyctenanthus — australis,
bubble-like

vesicles.  However  Phlyctenantls aus-

which 1s also covered
rralis Tives tirmly attached to the sub-
strate, and has smaller, less bulbous vesi-

cles that

are dull-brown or grav m
colour.
—SHANE AHYONG
AUSTRAIIAN MUSEUM
NATURE AUSTRAITA AUTUNMN 2005




Wiley Waotails
, Last spring a pair of Willie Wiag-
o tails nested in a coil of wire in my
shed."These birds are grear breeders, are clear-
ly very adaptable, and appear not to have
masy predators. So why aren't they even
nore common? What keeps their populations

i check?

—RoBYN HEWITT
SARSFIELD, ViC.

, Willie Wagtails (Rhipidura leu-
o cophrys) are indeed prolific
breeders, producing 3—4 clutches of 2—4

f

Bubhle Anemone.
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eggs each year. However, many breed-
ing attempts are unsuccesstul. Predation
rates can be very high. The main nest
predators are other birds—butcherbirds,
currawongs, kookaburras etc.—which
take chicks and eggs trom the Wagtails’
poorly concealed nests. Another major
factor that keeps populations in check is
this spectes’ territorialism. Both sexes
vigorously defend a territory of 1-3
hectares throughout the year, thus lim-
iting how many individuals can  be

packed mto an area.
=G5l
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THE LAST WORD

Taxonomy:

hiology's infrastructure

Infrastrucrure is so familiar that it is boring; thart is until it fails and

suddenly cveryone wonders what went wrong.

RIDGES,  ROADS,

courts, sewers and weather fore-

PORTS, AW

casts. They are all basic infra-
structure: the physical and conceptual
structures that society needs to tunction
build

and

smoothly.  Governments and

maimtain  the infrastructure, the
public uses 1t in whatever way it sees fit,
And as we all know, infrastructure is so
familiar that it 1s boring: that is unul it
tails and suddenly everyone wonders
what went wrong.

There is also a basic infrastructure
biology. It 1s called taxonomy. And like
more tamiliar aspects of infrastructure,
evervone takes taxonomy for granted:
that 1s undl that taxonomy isn't up to
scratch when 1t 1s needed.

Taxonomy is two things. Firsto it is
the scientific discovery, description and
naming of species. This tells how the
species can be distinguished from  all
other species and gives the species a
The

mcludes  basic biological - information

legal  name. descripuion  also

about the species. Second, taxonomy
tries to determine where species Ht into

the tree of lite. There is only one tree of

life and knowing which twig any
species occupies mthe tree is a tunda-
mental part of what that species is. For
all practical purposes, a species doesn't
existt unul 1t has been deseribed by a
taxonomist.

Just as everyone uses roads, bridges.
sewers and weather reports, so too does
everyone use taxonomy. It you're inter-
ested in biodiversity and conservation,
then you are interested m concepts that
are simply currently fashionable deriva-
tives of taxonomy. It youre a greenie

carrying a placard  down  Macquarie

Street saying “Save the Koala™, youre
using the taxonomy of a pointy-headed
scientist with a funny accent who
worked 188 years ago. It youre an ccol-
ogist trying to determine what controls
the distribution and abundance of two
species of limpets on a rock plttorm,
vou accept a taxonomists word that the
species voure studying are really two
and not three. otherwise vour work is

cactus.

If you're a greenie
carrying a placard down
Macquarie Street saying

“Save the Koala”,
you're using the

taxonomy of a

pointy-headed scientist
with a funny accent

who worked 188

years ago.

Ideally, taxonomy should be at hand
when the need arises. You should be
able to just take it oft the rack and use
1t. Untortunately, this is rarely the case,
and taxonomists, just hike road engi-
neers, are constantly monitoring need
and trying to anticipate it. But the effort
is only as good as the resources allocat-

ed to it

BY ALLEN GREER

The consequence of not having an
up-to-date taxonomy at hand is most
casily seen with each outbreak of a new
viral disease. Most of the initial work i
a mad scramble to determine what new
stram’ the virus may be. The virus’
basic taxonomy 1s so critical that all
other work is on hold until researchers
know the ‘taxonomy’ of the organism
they are dealing with.

Is taxonomy ever finished? Is work on
the roads, bridges and ports ever fin-
ished? No. New concepts, new tech-
nologies and new needs mean that the
taxonomy of any group of” organisms
requires regular review and upgrading,
Some railway bridges go back to the
19th century, but they need constant
maintenance and one d;ly may have
be replaced. The Green Turtle (Chelonia
mydas) has been known as a species
since 1738, but 1t 1s only recently that
we have learned, using genetics, that
the turtles that breed in ditterent parts
of the world, or even on different sides
ot Australia, show httle interbreeding;
that is, they are arguably separate
twiglets on the tree of lite. This realisa-
tion means that conserving the breed-
ing turtles in eastern Australia will do
nothing for the turtles 1 western
Australia.

Taxonomy can only be done in or
through mstitutions that maintain large
collections of specimens, which allow
simultaneous  detailed  comparisons
among  specimens. These mstitutions
are primarily natural history museums
and herbarta. In all countries, except
the United States, these institutions are
largely owned and run by governments,
which is fitting, given that taxonomy is
the intrastructure tor all other biological
endeavour. And just as governments are
Judged by their ability to maintain the
basic mftrastructure of rails, roads, ports,
courts and sewers, so too can they be
judged by their maintenance of their
natural history museums and herbaria.0

D1 ALLEN E. GREER 1S A PRINCIPAL
RESEARCH SCIENTIST IN THE
HERPETOLOGY SECTION OF THE
AUSTRALIAN MUSEUM.

THE LAST WORD IS AN OPINION PIECE
AND DOES NOT NECESSARILY REFLECT THE VIEWS
OF THE AUSTRALIAN MUSEUM.
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