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developed and the water vanished, leaving
a mass of “soupy” mud in the bottom,
covered with wilted marine growths. Iow
many hours this condition had prevailed,
I cannot say: but the mud was hot and
steaming. Hastily I carried water in
buckets from an adjacent creek, and
immediately the fish emerged from the
silt, none the worse for their experience.
The sole casualty was one which had
become entangled in the weeds, and was
unable to burrow for shelter.

I have repeatedly noticed two peculiar

phenomena. Immediately rain begins to
fall the fish seek the seclusion of rocks
and weeds. Also, lightning appears to

send the fry into a panic. Both habits
may be due to inherited ancestral
memory, to which we have applied the
blessed word “instinct”. Rain inevitably
means turbidity on the Blue Mountains,
and this fish evinces a marked distaste for
water that is not crystal clear.

In the last regard, a notable difference
between their behaviour at high and low
levels is worth recording. In Megalong
Creek, fright causes them to dart swiftly
up or down stream. In their three
habitats on the high levels, they seek
security by burying themselves in the silt.
Possibly their winter retreat has taught
them that safety lies that way. The
habit is the more peculiar, in view of their
innate hatred of turbid water.

With G. cowrii breeding in my pond, 1T

have had excellent opportunities for
observing the development of the fiv.

When first seen, they are transparent
organisms about 5% inch in length. The
sole specks of pigmentation are the eyes,
which are jet black. They grow quickly,
and at six weeks are about an inch long,
with a Dblack notochord running from
head to tail, and eyes proportionately
larger than at any other stage of their
existence. The stomach (probably due to
ingested food) is a dark pouch, with a
thin black line on the ventral side, con-
necting it with the cloaca, When swim-
ming, the whole body works from the head
back, much as a ciliated cell does, assisted
by normal fin movements. They have the
capacity of moving and darting with
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astonishing celerity—a needful accom-
plishment, as the larger fish harry them
remorselessly.  In the last connection |
have noticed a peculiar fact. It is only
strange fry which are worried. Once the
older fish have become accustomed to theip
presence they ignore them. This seems to
obtain with all alien organisms intro-
duced into their streams and pools. For
instance, if Whirligig DBeetles (Macro-
gyrus oblongus) are placed where none
formerly existed, the fish make their lives
miserable for some hours. Then they
accept them with complete indifference,

At eight weeks—to revert to the growth
of the fry—the body has thickened
remarkably, but the tail remains slender.
This gives them a faint resemblance to a
starved tadpole. Their length now is
about 1} inches. At this stage their swim-
ming powers, while still remarkable, seem
less potent than at any period of their
lives.

When three months old the fry present
a peculiar, pseudoarticulated appearance,
being divided into four fairly defined
“segments” which may be conveniently
described as head, thorax, stomach and
tail. A month later the points of constric-
tion vanish, and the fish assumes the true
adult form. At this stage its pectoral fins
appear to be rather disproportionately
developed.

[ am unable to say at what age the fish
beginsg to breed: but there are factors
which cause me to suspect that it is com-
paratively early.

G. corii is long-lived. T have had speci-
mens in my pond since 1927. With some
knowledge of their growth stages, I should
say that they were four years old when
mtroduced, Consequently, they are now
seventeen years of age, and still active
:.llll] vigorous, despite the vicissitudes
insepa able from life in such an artificial
environment,

Once, by way of experiment, I infro-
duced into my pond a few common
gml;:vnn (('.'nhimnm'phux corii) from the
!E'{’th:th'r reaches of Parramatta River.
Fhey were in process of digestion before
nightfall!
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My little daughter has a small pond of
her own, wherein she keeps tadpoles,
water nymphs and kindred “wogs”, as she
styles them. T found it almost literally
wriggling with mosquito larvae, and trans-
ferred two of my fish to it. Next day not
a larva remained. Twenty-four hours
later I found that the tadpoles had
vanished also, a catastrophe which placed
me in my daughter's bad books.

Recently we heard much of an imported
fish which destroys mosquito larvae. Why
bring these exotics into the country, when
in (/. corii we possess one of the most
voracious eaters of mosquito larvae
known? It is hardy, adaptable, long-
lived, a prolific breeder, and unusually

active and ferocious. Woe betide any
swriggler™ which dared to invade its
demesne.

IFor  the information of aspiring

aquarists, this fish will not live in a bowl.
Twenty-four hours will witness the death
of fry, and a considerably shorter period
that of larger specimens. Possibly faulty
aeration is the trouble. It will not eat
fat: but any kind of raw, lean meat, well
minced, is taken greedily. At first, T was
in the habit of “chopping”™ earth worms
as food for them. I soon discovered that
they experience no difficulty in disposing
of whole worms. It also is interesting to

watch the tugs-of-war which ensue when
worms are tossed into the pond. As many
as six or eight fish will seize one and
wrestle desperately for possession. Unless
a pool is over-crowded, once per week is
sufficient artificial feeding. The novice
will soon learn to gauge the quantity
required. As with domestic fowls, the
ideal is mnot to have any scraps lying
about after the meal. If a concrete pond
be used, let it “mature” for six or eight
weeks before introducing the fish., A
fairly safe indication is the development
of slimes; wait until the walls of the pond
are brown with vegetable growth. The
acids from new cement are fatal.

In conclusion, there is one extra-
ordinary aspect, about which T can only
theorize. Ordinarily, the stagnant water
of a pond grows *“thick” and cloudy. This
phenomenon does not oceur in pools
where . corii is kept in adequate
numbers. Can the explanation be that
it eats microscopic vegetable growths as
well as the (presumably) animal Ilife
which it so assiduously ingorges from the
walls of the pond? For periods ranging
from a few minutes to fifteen or twenty,
this fish will work along a wall at snail’s
pace, almost literally licking it! Tts
mouth opens and closes steadily as it is
scooped along the wall. This practice is
only indulged at surface level.

Mre. M. W. IF. Tweedie, B.Sc., Curator
of the Raffles Museum, Singapore, F.M.S.,
is in Australia on furlough. Though a
zoologist specializing in Crustacea, he is
nevertheless intensely interested in pre-
history, and whilst in the Commonwealth
both these subjects will receive his atten-

tion. IHe spent some time here examining
our collections.

Mr. J. R. B. Stewart, an archaeologist
from Cyprus, visited the Australian
Museum recently., - He is particularly
interested in art designs, and is engaged
in a comparison of those of the Middle
East and the Pacific.
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Put to the Swordfish

By G. P. WHITLEY

It is a swordfish that hath wrought us this,
Nigh ruining our venture. Yea! a fish
Six cubits long that hath for nose a beak
Bony, shaped like a sword, sharp like a sword
And hard as tempered steel; strong fins and tail
That in its times of anger and attack
Drive it like arrow through the waves,
The Whale; mistook us for its enemy;
And dealt us deadly thrust. The blade had gone
Through half a cubit of fir plank and oak—
Loosening a beam end—where the sea poured in.
The fish had broken off; his sword stood out
A span clear in the hold.

—EbpwiNn Arnorp, The Voyage of Ithobal.

It hates

HE Australian Museum recently
received, through Mr. 8. G. Green of
Burns, Philp & Co. Ltd., Sydney, the

sword of a marlin swordfish taken from the
hull of a ship at Apaiang, Tarawa, Gilbert
Islands. This sword (or rather the frac-
tured portions of it) is now on public
exhibition in the Fish Gallery. It was
accompanied by the following information
from Mr. J. R. Handley of Tarawa, dated
May 12, 1959.

Our native diver went down to examine and
found about eight inches of splintered sword
projecting out from the third strake up from
the keel. That was cut away and cleft closed
up. Now we have finally broken up the
“Mauno’”. We were able to see with what
terrific force the fish had struck the vessel. 1
am forwarding you by parcel post the part-
length of sword. It had penetrated the sheath-
ing, a two and a half inch plank, clean through
at an angle of an eight inch timber and into an
adjoining timber about five inches. It got broke
into three pieces getting it out, but we joined
them together though not too strongly. ... We
must have appeared as a whale, and to pierce
14 inches of solid timber it must have come
with terrific force. 1 knew of a similar accident
about 50 years ago, a Canadian vessel came
into Valparaiso leaking. She too had been
pierced by a sword fish.

Knowing that my friend Dr. E. W.
Gudger, of the American Museum of

Natural IHistory, was interested in cases
such as the above, I sent him the particu-
lars for a monograph he was writing on
swordfish pugnacity. But the information
arrived too late for inclusion in his

The broken sword of a marlin, taken from the hull of a ship in the Gilbert Islands,
and now on view in the Australinn Museum,

Here is a fish story, but a most extraordinary
and authentic one. It may interest you, so I
send it along. Late 1927, “Mauno” was at
anchor S.W. Point Apaiang, outside. During
the evening we felt a sharp vibration of the
vessel, At first I thought we had touched a
horsehead, but no. Then we concluded it had
been a marine earth tremor, and so it passed
off at that. But the following day we were
making water. A close search was made and
found one of the after limbers was welling up.

G. C. Clutton photo.

account, which has just been published*
by the Royal Asiatic Society of Bengal,
Calcutta, so now, at his suggestion, I
record it here, together with some refer-
ences to swordfish attacks on vessels in

* Gudger, I, W.: “The Alleged Pugnacity of the
Swordfish and the Spearfishes as shown by their
Attacks on Vessels”, Mem. R. Asiat. Soc. Bengal,
xii, 2, 1940, pp. 215-815, pls. iii-ix, and 22 text-
figures,
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Swordfishes true and false.

Dr. Gudger’s paper is
a classic of its kind, for it details every
case known over 2,000 years, from the
Greek historian Polybius to modern news-
papers.

Australian waters.

Attacks by swordfishes on boats are
delivered with such force that a penetra-
tion of 20 inches is recorded, of which at
least 14} were through solid oak; some-
times these attacks occur at night, but
generally it is when a swordfish is being
angled.

Perhaps the most spectacular incident
occurred when Errol Flynn (“Robin
Hood”), the Australian movie actor, was
fishing in Mexican waters recently, and a
9-foot marlin was shot by a sportsman on
hoard using a bow and arrow. Two men
then went out in a dinghy to retrieve the
fish by a line attached to the arrow. The
marlin charged the boat and drove its
head and half its body through one side
and its spear projected about a foot
beyond the other side of the dinghy. This

Spearfish (Xiphias).

Black Marlin (Istiompax).

Striped Marlin (Marlina).

Sailfish (Istiophorus).

smashing blow was made possible by the
fact that the planking of the boat was
made of soft redwood only half an inch
thick, and by the considerable weight
(estimated at 240 1bs.) and the high
velocity (probably about 20 miles per
hour) of the charging fish.

Some of our older readers may remem-
ber a famous court case which arose over
the alleged piercing of a ship by a
swordfish (Xiphias gladius). Dr. Gudger
discusses it as follows:

In the London Daily News for December 11,
1868, is an account of the trial in the Admiralty
Court of a suit for damages resulting from the
presumed attack in the western Indian Ocean
of a swordfish on a ship. I have not seen the
original but it was copied and published in fu:ll
by R. A. Proctor (the probable author) in 1871,
and its confidently referred to by Gray (1871),

by Day (1880) and by Goode (1883). Here is
what Proctor wrote:

‘Last Wednesday the court of common pleas

. was engaged for several hours in trying

to determine under what circumstances a Sword-
fish might be able to escape scot-free after
thrusting his snout into the side of a ship. The
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gallant ship “Dreadnought”, thoroughly

repaired, and classed Al at Lloyd’s, had been
insured for £3,000 against all the risks of the

seas. She sailed on March 10th, 1864, from
Colombo, for London. Three days later the
crew, while fishing, hooked a Sword-fish.

Xiphias, however, broke the line . . . the attack
was made, and at four o’clock the next morning
the captain was awakened with the unwelcome
intelligence that the ship had sprung a leak.
She was taken back to Colombo, and thence to
Cochin, where she was hove down. Near the
keel was found a round hole, an inch in
diameter, running completely through the
copper sheathing and planking.

‘As attacks by Sword-fish are included among
sea risks, the insurance company was willing to
pay the damages claimed by the owners of the
ship if only it could be proved that the hole
had really been made by a Sword-fish. No
instance had ever been recorded in which a
Sword-fish had been able to withdraw his sword
after attacking a ship. A defence was
founded on the possibility that the hole had
been made in some other way. Professor Owen
and Mr. Frank Buckland gave their evidence,
but neither of them could state guite positively
whether a Sword-fish which had passed its beak
through three inches of stout planking could
withdraw without the loss of its sword. Mr.
Buckland said that fish have no power of
“backing”, and expressed his belief that he
could hold a Sword-fish by the beak: but then
he admitted that the fish had considerable
lateral power, and might so “wriggle its sword
out of a hole”. And so the insurance company
will have to pay nearly six hundred pounds
because an ill-tempered fish objected to be
hooked, and took its revenge by running full
tilt against copper sheathing and oak planking.’

AUSTRALIAN OCCURRENCES.
The earliest account from Australia

comes from The Illustrated Sydney News
of 2 September, 1854, wherein the follow-

ing article, illustrated by a wood-cut,
appears:

Natural History
Ichthyological

(Portion of the Sword or Horn of the Sword
Fish taken from the bottom of the 8. and
M.S.P. Company's Steamship Governor-General.)

Amongst the numerous additions during the
present month to the Australian Museum is a
remarkable specimen (forwarded as a donation
by the Sydney and Melbourne Steam Packet
Company), being a portion of the solid plank-
ing of the bottom of their Steamship Governor-
General, pierced through by the sword of that
formidable monster of the deep, the Australian
Sword Fish (Tetrapturus Australis), of which
we gave a drawing and description in a former

The first case of a swordfish attacking n vessel
in Australin: the portion of sword in the timber
of S.S, *“Governor-General”, Tasmanin, 1854,
F'rom the *“Illustrated Sydney News',

September 2, 1854, by ,t'(lllrlt-'i;_\' of the
Mitchell Library,

Sydney,

number of the [llustrated Sydney News. Sub-
joined is an extract from a letter to Mr. Korff
who superintended the repairs of the vessel.
‘It was obtained from the bottom of the steam-
ship Governor-General during her repairs at
George Town, Van Diemen's, on 3th June, 1854,
at noon, being low water. Examining the
copper on the bottom noticed a small hole with
a deep graze in the copper leading aft from
it in the starboard run, about 20 feet from aft,
and about 4 feet up from the keel (like the
mark from the fluke of an anchor): on remov-
ing a small quantity of marine vegetation, dis-
covered a hard bony substance in the plank
(American white oak, 3% inch thick), ordered
a small piece to be cut out, which proved to
contain part of the horn of a Sword Fish, It
was exactly on one of the ship’s timbers, which
the horn or sword had also entered at an angle
of 329, in consequence of which the whole length
was not obtained.’

Unfortunately, the above specimen is no
longer preserved in The Australian
Museum, to which it was presented in
August, 1854, but this is doubtless the
Bass Strait record mentioned in D. G.
Stead’s Giants and Pigmies of the Deep.

Next in chronological order comes the
Reverend .J. E. Tenison-Woods' remarks
(£'ish and Fisheries of New South Wales,
1882, p. 56) :

Mr. Oliver states that on two occasions boats
lying on the outer grounds were impaled by
s'word-ﬁshes and the crews only saved their
lives with the utmost difficulty.
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sarval 1 ‘enile stages of Sailfishes (Istiophorus) from : : 1a
:h‘:‘;“|::lill:lt'..l-“‘l!‘::ﬂl:l ’:m:: to bottom their lengths are 3 in., attacked bY a lalge marlin

4 im, § in., and 2§ ins. Note spines on head, long ventral

fim-rays, and high dorsal fin.

here is a Western Australian
case of which Gudger and 1
were unaware. I quote from
The West Australian news-
paper of 22 July, 1937,

Carnarvon, July 16. — Mr.
G. H. S. Baston, of Quobba
station, reported on Sunday last
that about 10 days previously a
swordfish about 12 feet long was
caught off Cape Cuvier Bay,
Quobba, by Mr. Eric Goodman,
skipper, of the Geraldton fishing
boat, Intombi. . . . The fish
was eventually landed after a
battle lasting half an hour, in
which it was finally dispatched
by three rifle bullets, but not
before it had charged the boat,
leaving about six inches of its
sword embedded in the Intombi’s
planking, causing a slight leak.
A block and tackle was used to
haul it aboard. As they had no
way of keeping the fish on board
the Intombi, the fishermen were
obliged to throw its carcass back
into the sea, retaining only the
short section of the sword
embedded in the boat as evidence
of their catch. It is probably the
first instance of a swordfish
(which must not be confused
with the sawfish) being captured
along this part of the coast.

Finally, we read in The
Sydney Morning Herald of
January 12, 1938, that “four
men had a narrow escape
when an 18-ft. motor launch,
in which they were fishing
about 3 miles from Woody
Head, Clarence River, was

or swordfish which pierced

(Top figure after Chr. Liitken, others after A. Gunther.) a hole about 4 in. long in the

Then C. A. W. Monckton, in his enter-
taining Haxperiences of a New Guinea
Magistrate, witnessed from N.IE. of Aus-
tralia “the sword fast in the solid keel
of a big sailing canoe; and natives”, he
said, “have told me instances of the
sword being driven through a canoe’s
planking. . . .”

Several cases of attack are to hand
from the famous swordfishing grounds of
the North Island of New Zealand, but

boat, causing the water to
flow in rapidly. The launch was kept
afloat by stuffing a bag into the hole.”

GIVEN ENOUGH ROPE.

On  August 20, 1937, at Laurieton,
northern New South Wales, a marlin was
stated to have “committed suicide” in the
same manner as another of its kind at
Port Macquarie, a few months earlier.
“The crew of the ‘Sea Hawk’ were pulling
lobster pots”, says Angling and Gun
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Baby swordfishes are not very much like the adults.
Swordfish from the Atlantic. both jaws are long and

In this 1§ inches-long Broadbill

toothed, the body has rough

tubercles, the dorsal fin is extensive, and there are no ventral fins,

Sport for August, 1937, “when a marlin,
seeing the movement of one of the ropes,
charged, with the result that the rope
became half-hitched on his sword and—
his premature demise followed. The fish
measured 10 ft. 6 ins. in length . . . and

was  consigned to the Municipal Fish
Market of Sydney.”
Swordfishes have often been disabled

as a result of entangling themselves in
anchor ropes and, whilst many of them
fight vigorously when hooked, others have
been hauled in by anglers with surprising
ease, even when rods have been broken
and, in one case, when the reel had to be
wound by thumb.

While fishing in New Zealand, Zane
Grey reported that he had seen a marlin
charge and ram another and then follow
the fleeing fish. In the same waters he
caught a fine marlin whose “beauty was
marred by the absence of a bill. . . .”

Swordfishes apparently do not attack
whales, as Péron recorded many years ago
from Western Australia, and others have
suggested since from wide and far. Yet
a “Bottle-nosed Whale™ (Delphinus boryi)
was figured in .J. G. Hay's Something
About Fishes from Western Australia,
with the caption: “Captured at Geraldton,
20th June, 1909, by Mr. W, Davis, after
being mortally wounded in the region of
the heart, probably by Swordfish. Length,
18 feet: girth, 12 feet; snout, 15 inches.”
However, there are several records of
Xiphias plunging its sword into the sea
bottom, apparently when crazed by fear
or attack, even the gills becoming filled
with mud.

Dr. Gudger has gone to great trouble to
try and determine the force of the sword-
fish’s assault when it penetrates a ship.

After Chr, Liitken.

This problem in dynamics was resolved
into staggering figures: a striking force
of from 500 to over 1.500 Ibs. being con-
servative estimates.

The skeleton is strikingly modified to
take the shocks and strains, the skull
being compactly sutured and the vertebrae
having interlocking vanes ensuring bodily
rigidity: sometimes, however, the fish is
killed by the impact.

Why do swordfishes “attack™ ships? No
better explanation has been propounded
than that of F. D. Bennett, who was an
experienced observer on whaling voyages
over a century ago:

. . . the albacore around the ship afforded us
an extraordinary spectacle: they were collected
close to the keel of the vessel in one dense mass
of extraordinary depth and breadth, and swam
with an appearance of trepidation and watch-
fulness. The cause of this unusual commotion
was visible in a swordfish, lurking astern,
awaiting a favourable opportunity to rush upon
his prey when they should be unconscious of
danger or away from the protection of the ship.
The assembled albacore continued, in the mean
time, to pass under the keel of the vessel from
one side to the other, often turning simul-
taneously on their sides to look for the enemy;
their abdomens glittering in the sun as a wide
expanse of dazzling silver. It was evident that
the sword-fish desired but a clear field for his
exertions; and in the course of the day we
observed him make several dashes amongst the
shoal, with a veloeity which produced a loud
rushing sound in the sea: his body, which
when tranquil was of a dull brown colour,
assuming, at these times, An azure hue. It is,
probably, as a precaution against the attacks
of this monster, that albacore, and some other
tropical shoal-fish, attach themselves to ships
and large whales: the close vicinity of a large
body, being sufficient to deter the sword-fish
from making his usual impetuous thrusts
amidst the shoal; the which, when rashly
attempted, have given rise to the appearance
of the broken rostra of these fish impacted in

the planks of ships . . . as is not unfrequently
noticed.
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Jivaro Head Trophies

By ELSIE BRAMELL, M.A.

O the Jivaro Indians, who dwell on
T the slopes of the Andes in Ecuador,
- South America, the most important
thing in life is warfare. This holds true
not only of the past but of the present as
well, and doubtless is largely responsible
for the continued production of shrunken
!w:ul trophies even though the practice
is now forbidden. Renown as a fighter,
indicative of which is the number of heads
taken, has been the chief incentive for
the collecting of human heads, but for
the past 75 years or more the practice
has been converted into a profitable
taxidermic  hobby by  unscrupulous
individuals, not always Jivaros, who have
'fmm:l a ready market for their handiwork
in the outside world: the craftmanship,
in this case, is frequently superior to that
of the genuine product.

Mr. W. (. Preston has recently pre-
sented to the Museum a good ex:miplv of
this grisly craft. Unlike one specimen
already in our possession presented by Mr.
J. Ashbury, which has been distorted to the
sem'hlauu-o of a monkey, it bears an extra-
ordinarily lifelike expression of repose.
An .vxfnnin:lliun of it at once rouses our
curiosity as to how the reduction in size,
let alone the perfect state of preservation,
could have been brought about. The pro-
cess is actually quite simple, and we have
It from an eye-witness, Up de Graff, who
I 1899 accompanied a Jivaro war party
and watched the proceedings on its
trm.mplmnt return. Preceded and accom-
panied by ritual precautions, the opera-
tion was commenced by severing the head
and part of the neck from the body. The
flesh was slit up the back of the head,
and the bones carefully removed, leaving
the flesh and hair only. The slit was
then sewn up, the lips skewered together,
the eyelids drawn down, the eyebrows
held in place with small pegs, and the
nose and ears plugged with cotton. The
4im was to preserve the normal propor-

* 8ee FRONTISPIECE.

tions of the head when it was filled out

with hot sand. Next, each head was
placed in a pot filled with fresh -ef)ld
water and brought slowly to boiling

point. Just at this point, so that the
flesh might not be softened, the head was
withdrawn and was found to have shrunk
to one-third of its original size. Hot sand
was then poured into the head to toughen
and shrink it even further, the sand being
renewed as it cooled; the outer surface
was ironed over with hot flat stones. The
treatment was carried on over a period of
48 hours to draw the oil and fat from
the face, which by this time was con-
sidered “cured”.

According to other accounts, a strong
astringent vegetable juice was added to
the water, and the application of heat
was followed by smoking over a slow fire.
On the old heads the facial skin surface
was singed, but on the newer ones the
down remains a noticeable feature. Much
of the natural likeness was carefully pre-
served apart from the mouth which might
be stretched when sewn up. Frequently
long cords were drawn through the lips
and run through the top of the head to
suspend it.

When the full number of heads taken in
the raid had been prepared, a warlike
celebration was held. The dangling heads
were the centre of interest: around them
were performed a dance and a dramatiza-
tion of the killing of the victims. Care
was taken that a relative was not killed,
for his spirit would seek swift vengeance.
In the old days ample scope was afforded
warriors who desired to add to their
military reputation, for the Jivaro lived
in small independent groups that were
constantly at war with one another, Head
hunting was once a widespread custom in
the northern Andes, and the Jivaros are
the last tribe in this area to retain the
practice, though in their case it has taken
a specialized form—the reduction of the
head to about the size of a large orange.
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Vampire Bats

In Fact and Legend

By ELLIS TROUGHTON, c.M.Z.S.,, F.R.Z.S.

ECAUSE of an ageold sense of
B mystery created by their nocturnal
habits, bats are probably the least
understood and even the most feared of
all our native furred animals. Yet, as
shown in the preceding article on bats,*
Mother Nature once again has succeeded
in balancing the economic “loss with
gain™. Of fifty-odd species, four at most
are destructive fruit-eating “flying-foxes”,
while at least forty little insectivorous
bats are distributed over the mainland
and Tasmania, engaged in the nocturnal
battle against man’s insect enemies, in
alliance with the insectivorous birds.
The entire bat
perfectly astounding
2,000 known species,
eaters about the size of a humming-bird
to giant ‘fox-bats” of the southern
tropics with a wing-spread of forty
inches or so, Of all this world array, the
only harmful species are some of the fruit-
bats, and the blood-lapping “vampire”
bats of the American tropics and West
Indies, limited to three known species.
Otherwise, the great majority are
serviceable to mankind in their destruec-
tion of vast quantities of insect life.
Fear of these flying denizens of night
grew with man’s imaginative powers, and
such fears have undoubtedly been
influenced by fabulous legends of
vampires and werewolves, which became
associated with bats following the early
accounts of South American exploration.
According to Raymond L. Ditmars,
Curator of Mammals and Reptiles at the
New York Zoological Park, and other
writers, the term “vampire” originated
long before civilized man’s knowledge of
the “blood-sucking” bats, discovery of
* Troughton—*“Furred Aeronauts of Night",

AUSTRALIAN MUSEUM MAGAzZINE, vol. vii, no.
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group presents a
variety of about
from little insect-

which inspired elaboration of the vampire
tradition regarding flying mammals.

The word is apparently of Slavonic
origin, first applied in eastern Europe to
supposedly Dblood-drinking supernatural
beings which represented the souls of
departed people. Of all the shapes then
said to be assumed by vampires, it is
notable that bats were not mentioned in
the earlier accounts. The more usnal
forms included the dog, cat, and even
horses, birds of various kinds, snakes, and
that hybrid horror the werewolf, and even
inanimate things such as straw and white
flame.

Superstition about blood-sucking crea-
tures was widespread, though of unknown
origin.  Ancient legends about them are
notable amongst those of the New World
peoples (Mayans). before the Spanish
invasion brought contact with Old World
superstitions early in the sixteenth cen-
tury. In the tropical New World fables
of vampirism, however, there was a basis
of fact in the actual occurrence of blood-
feeding bats, as indicated by early native
reverence for such a bat-god.

Upon the return of the first explorers

from the American tropics, a vampire
“epidemic” reached its peak about
1730 (Encyclopaedia Britannica, 1910),
especially in Slavonic countries. Many
semi-scientific and philosophical works
recounted alleged instances of unfor-
tunate people becoming afflicted with

vampirism, due no doubt to the influence
of horrifying tales upon unbalanced
minds.  Previously, apart from super-
natural beliefs, bats had not been linked
with  vampirism, but a bat’'s form
,‘_';::ulually became part of the tradition.
Fiction began to provide these visionary
vampires with bat-like wings and move-
ments, culminating in that terrifying
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The faces of real yvnmpire bais are not nearly ax fantastic ns those of many useful insect-

species, Only the
(incisor) teeth

eating grooved

After

transition from man to vampire-bat given
in Bram Stoker's novel Dracula, an
invention of the horrible which could not
fail to increase the general unreasoning
fear of the mostly helpful little flying
mammals.

Actually, the early naturalists arrived
in Central and South America with fore-
knowledge of some kind of bat which fed
upon the blood of other furred animals,
This led to inferences that some of the
lareest and ugliest of bats were the real
v;nhpirus. while attempts at actual
observations were outweighed by the
explorers’ acceptance of fantastic tales,
and the misleading deductions made from
preserved specimens.  Hence, old records
contain weird accounts of vampire-bats
hovering over sleeping victims, fanning
them with their wings to induce profound
sleep, or narcotizing the place of attack
by salivary action.

Some idea of the general confusion is
gained from the fact that the generic
name Vampyrus was applied in 1822 to
one of the largest of the spear-nosed
family of bats, which are mainly fruit-
eaters, although the actual species had
neither the dentition nor digestive system
associated with the blood-feeding habit.
Subsequently, Vampyrus was described as
a big harmless bat in nature books, but
some justification for the name came
to light with the discovery of its
cannibalistic habits, though its “vamp-
ing” is concerned with the devouring of
smaller bats, other small mammals, and
birds,

THE REAL VAMPIRE.

In actual appearance, the true vampire-

bats do not differ markedly from an

lower=lip,
indicate adaptations for the blood-lapping habit.
British Museum

and remarkably wide razor-edged front

(N.H.,) Catalogue of Chiroptera.

average large insectivorous bat, having a
body measurement of from three to four
inches and a wing-spread of about
thirteen inches. The face has only a
medium amount of folding or ornamenta-
tion and is not unduly repulsive if dis-
sociated from the owner’s habits, of
which the only outward sign is a deep
grooving of the lower lip. Apart from
the special form of the stomach, the large
front or incisor teeth show the most
definite adaptation for the blood-feeding
habit in being greatly widened to form
curved razor-edged blades. The teeth are
said to enable the bat painlessly to slice
away the skin to cause capillary bleeding,
but examination of bites shows a crater-
like wound conforming with the blood-
lapping rather than blood-sucking method
of feeding.

[t is interesting to note that the great
naturalist Charles Darwin provided the
lirst authentic observations of a feeding
vampire-bat, but it was not until 1932
that Dr. L. H. Dunn, while investigating
the infection of the bats with the
parasites of serious animal diseases, was
able to prove that a lapping action
was actually employed. Subsequently,
observation of his captives by Ditmars at
the New York Zoo, which I personally
inspected during a visit in 1939, with a
revulsion pardonable even in a mam-
malogist, confirmed a statement published
in 1869 that vampire-bats can walk with
a quadrupedal action instead of the
shuffling movement common to bats.

Describing the stalking movements of
the weird creatures, such as when

manoeuvring to attack the legs of poultry,
Ditmars states that the wings are so
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“compactly held that they look like
slender forelimbs of a 4-footed animal”.
He stated that the pad at the base of the
long hooked thumb, which is a relic of
the palm of other mammals, functions as
a “sole” pad at the end of the forearm,
providing a most interesting observation
as applied to the movements of other

kinds of-bats. It was noted that the
vampire’s movements were more agile

than those of many quadrupeds, the bat
resembling a spider when moving slowly
on ‘‘tip-toe”, but scuttling rapidly for-
ward, sideways, and even backward on
the ground, or on the back of a moving
vietim.

The ability to land lightly upon *all
fours”, spring into flight, or hop toad-like
from one spot to another, combined with
the tip-toeing movements and painless
surgery of the practised vampire’'s bite,
undoubtedly all contribute to the
capability of attacking wakeful animals
and sleeping humans without disturbance.
With his usual sense of the dramatic,
William Beebe in the Hdge of the Jungle,
recounting his own experiences of such
stealthy surgical activities, refers to the
strangely specialized little flying mammal
as this “vespertilial anaesthetist®.

There is, of course, no suggestion of
local anaesthesia, although loss of hair
around the wounds of animals indicates
some form of interference with the
tissnes, while laboratory tests have
proved the presence of anti-coagulating
properties in the vampire-bats’ saliva
which must facilitate their secretive
feeding habits.

Strangely enough, in spite of super-
stitions and the obvious danger to health
resulting from the feeding habits, the
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A captive “vampire"”, under
observation at the New York
Zoo, approanches its meal of
specinlly treated blood. The
“ tip - toeing ** quadrupednl
action of the flying mammal
is associated with its stealthy
attanek wupon living wvietims,

Flashlight photo—after
Ditmars and Greenhall,

naturalist Bates is quoted as
that “The vampire, however, is
the most harmless of all bats, and its
inoffensive character is well known to
residents on the banks of the Amazon.”
Actually, the serious nature of attacks on
domesticated animals was shown by the
abandonment of settlement at times, and
recent scientific proof that the bats were
carriers of a trypanosome blood-parasite
proving fatal to horses, though -cattle
were  resistant. The discovery of
remedial measures is of great importance
since the bats attack the stock
indiscriminately.

Such attacks have greatly hampered
scientific  expeditions, weakening the
horses and causing soreness which
prevents the use of saddles or packs. The
rubbing-in of garlic along the back and
withers is a form of treatment providing
some relief for the animals, though prob-
ably too severe for the average scientist.
My mammalogist friend Colin Sanborn,
of the FField Museum, Chicago, collecting
in Matto Grosso, Brazil, had his horses
greatly weakened by vampire bats. The
only suggestion of the native guide was
to rub in jaguar fat, and a cheese cloth
covering was no protection since eight
bats were found on one horse by eleven
o'clock. Tt was then discovered by
S:l.llhl)l‘ll that the brilliant light of a gaso-
line lantern, hanging above the tethered
horses till dawn, kept the bats away
during the month in camp, although they
constantly flew about the edge of the
lighted area.

Recent researches have also shown that
human dread of the vampire-bats has a
great deal more than superstition as its
foundation. Several serious outbreaks of

famous
saying
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Australian False Vampire, once ealled the “*Great
Blood-sucking Bat” because of its relatively
much more terrvifying appearance, However, it
Incks the specially adapted upper front teeth,
anmnd is actually o cannibal bat, feeding upon its
smaller fellows, other small mammals, and prob-
ably on birds, frogs, and even fishes, as well as
the Iarger insects.

Photo.—A. Musgrave,

“acute spreading myelitis” in the West
Indies have been traced to the infection
of the virus of rabies carried by the bats.
In Trinidad up to 1936, 2,000 animals and
53 human beings had died of the disease
from which there had been no recovery.
It was concluded that the dogs of
Trinidad were either immune to the
particular strain of rabies virus, or that
the bats did not attack dogs since none

were affected, suggesting a possibility
that the bats have been infected for

centuries. Interesting first hand informa-
tion of the epidemics was received from
the Trinidadian athlete, John Ashmead,
during the 150th Anniversary Empire
Games in 1938, who described the drastic
measures enforced for the protection of
humans and stock against spread of the
disease by bats.
O
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THE AUSTRALIAN FALSE VAMPIRE.
Fortunately, there are no true vampire-
hats inhabiting the Australian region,
although, as its popular name suggests,
one large species was falsely accused of
activities, Unlike those “false”
vampires of cinema tradition, however,
the grotesque facial appearance of the
Australian bat was mainly to blame for
its sinister reputation. It has also been
called the *“Great Blood-sucking Bat”
because an Indian member of the family
was supposed to be sucking the blood of

similar

a smaller bat which it was actually
carrying awayv to devour. The absence
of upper incisor teeth was also once

supposed to be an adaptation for such
habits, whereas the presence of enlarged
razor-edged incisors is an essential part
of the true vampire's equipment,

The Australian False Vampire Bat is
not only the largest of all the local leaf-
nosed species, but also of all the
insectivorous group, shown by the
forearm attaining a length of four and a
quarter inches, It is also distinguished
by having the ears united in the middle
line for more than half their length, as
well by the remarkably bleached
appearance owing to the ashy-greyness of
the back, whiteness below, and whitish
membranes.

The Ialse Vampires are really can-
nibalistic or hat-eating bats, as shown by
the remains of smaller bats in all their
cave-haunts, and also by the stomach
contents of the cave-mummies which con-
sist entirely of masses of bats’ fur. They
are also said to feed upon other small
mammals, and insects, while foreign mem-
bers of the family are said to capture
small birds and even fishes.

The Australian species, however, seems
to be almost exclusively bat-eating, and
apparently occupied caves throughout
South Australia for long ages, according
to the mummified remains, and deposits
of guano which have at times been
exploited commercially in the Carrieton
and Flinders Range areas.

The comparatively recent disappearance
of False Vampires from parts of South

s

das
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Australia indicates the declining fertility
of the country to support an adequate
supply of insect food. This supply is
needed to sustain the cave-communities of
small insectivorous bats upon which the
cannibal bats lived.

The False Vampire has a wide range
over the more tropical northern half of
Australia. It has been recorded from
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Mount Margaret on the Wilson River,
south-western Queensland, the Pilbarrg
district in north Western Australia, and
Alice the *“Centre”. My
colleague, Mr. A. Musgrave, to whom |
am indebted for the excellent illustration
accompanying this article, observed cave
colonies in  the Rockhampton distriet,
Queensland.

Nprings in

Window Displays

ANY people consider that a child-
M hood visit to the Museum should
suffice, thinking that exhibits

rarely, if ever, change. To correct this
error, attempts are being made to bring
the activities of the Museum to the notice
of the public. One method of achieving
this object is by special displays at
various points in the city. The Govern-
ment Printer and the Director of the
Government Tourist Bureaun have placed
windows at the disposal of the Institu-
tion. The window at the Government
Printing Office has been made available
on three occasions representing a period
of four months, while the Government
Tourist Bureau has twice given us the
use of one of their windows in Martin
Place, thus enabling exhibits to be shown
in the heart of the city for a period of

twelve weeks., In addition, a window at
SNt. James’ Underground Station has been
made available for two months so that the
travelling public may learn something of
the Australian Museum.

Two backgrounds have been prepaved
to make the windows more attractive—
one depicts the Kangaroo Group at the
Museum and the other a view of the
Mount Isa Mines, North-east Queensland.
The displays have included selections of
our bird, mammal, coral, ethnological,
and mineral collections. With these, suit-
able labels have been placed explaining
what is to be seen in the galleries of the
Museum.

These exhibits have proved a success,
for many enquiries have oviginated from
them.
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Insects. Xl

Orthoptera, 6. — The Crickets

By KEITH C. McKEOWN

VERYONIZ, whether in the least
E interested in insects or not, is in
some way familiar with crickets,
perhaps by reading Charles Dickens’s
charming story, “The Cricket on the
Hearth™, or from the popular belief in
crickets as bringers of luck; the latter,
it might be thought by some, a matter
of no little importance in a superstitious
age! The lives of the crickets arve filled
with an interest and fascination not less
than the fanciful attributes with which
poets and story-tellers have endowed
them,

The crickets are members of the order
Orthoptera, and are commonly placed in
a single family, the Gryllidae, but some
workers divide them into two groups, the
Gryllidae or true Crickets, and the
Gryllotalpidae or Mole Crickets. Some
fifty species of the first family, and six
of the second are known from Australia.
So much for dry bones, for there are other
and  more interesting considerations
which invite our attention.

Interest in crickets is usually first
aroused by their song, that shrill chirp-
ing which brings back to our minds
memories  of mild summer evenings,
gardens, creek-hanks, and the wide bush.
This song, whether it be the shrill “Cri,
cri, eri-cri-i-i-i-i” of the common Field
Cricket, or the curious mellow, rolling
note of the Mole-Cricket, a note more
frog- than insect-like, is produced by the
same means, the rubbing together of the
wing-covers or tegmina. The wing-covers,
when at rest, are folded down flat over
the body, but bent down sharply over
the sides; the right usually overlies the
left. Each of the tegmina bears a file-
like process and a hardened and prom-
inent vein which acts as a seraper against
which the file of the opposite wing rasps.
Bach “cover” has a considerable area of
thin, tighly-stretched membrane which

acts as an amplifier for the sounds pro-
duced. In the act of producing its music,
the cricket raises its wing-covers to an
angle of about forty-five degrees to the
plane of the body, and moves them back-
wards and forwards so as to bring about
friction between the file and the scraper.
The cricket is an instrumentalist, not a
singer. As in most sound-producing
insects, the music is in the nature of a
love song. As a complement there are
paired hearing organs situated in each
foreleg. The *“song™ of the cricket is
stimulating, not only to the females, but
also to rival males; this has been proved
by placing a chirping cricket before a
microphone, and amplifying the sounds in
another room in the presence of other
males; these burst at once into frenzied
shrilling. The same occurrence may be
observed in the field where, when one
male commences to chirp, others in the
vicinity will be stirred to emulate his
efforts, joining, one by one, into the
chorus. It is not known whether the
female exercises any preference in her
choice of a mate on account of his
prowess as a serenader.

The most familiar of all our crickets is
the Iield Cricket (Gryllus servillei), a
thick-set insect measuring about an inch
in length, clothed in glossy black; the
head is large, broad, and surmounted by
a pair of long thread-like antennae. The
female may readily be distinguished from
the male by her possession of a slender
ovipositor projecting from the extremity
of the abdomen, an accessory of course
lacking in her mate. Both sexes have
powerful hind legs constructed for jump-
ing. These legs, in the crickets, are very
easily detached and, no doubt, this easy
amputation is invaluable to an insect
when seized by a bird, lizard, or other
enemy, and many must owe their lives to
leaving a leg in the jaws of an attacker
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bush and

The common
cricket of
garden (Gryllus ser-
villei), which makes
its music on  warm
summer evenings.
(N. B, Adams, del.)

in this manner. It is better to be handi-
capped by the loss of a limb than be
converted into the food of another
creature!

The Field Cricket is a dweller in bush
and garden, and sometimes may create a
stir in domestic circles by entering houses,
possibly attracted by the bright lights at
night. Indoors the presence of these
insects frequently brings inquiries as to
whether they will damage carpets and
furnishings: no damage of any such
nature is to be feared. In the open their
food consists of a mixed diet of vegetable
and animal matter, and it is well known
that if several crickets are imprisoned in
a box without food, the weaker insects
will soon be killed and devoured by their
stronger kin, only a few scattered limbs
being left to bear witness to the tragedy.
The song of this cricket has already been
mentioned : it is a series of short crisp
notes uttered in quick succession and ter-
minating in a sustained shrill note, tremu-
lous but c¢lear. During the day the crickets
remain hidden in burrows in the soil, or
under stones, emerging at dusk to engage
in active life.

By means of her stout and elongate
ovipositor, the t'e_lnulv'crivkgi. ])]&l('(‘r:-i‘ her
eggs in the soil, I believe singly. These
eggs hatch out into minute wingless, but
otherwise perfectly formed, insects, which
grow by a series of moults, This process

of casting the skin has been described
in connection with other families of the
Orthoptera, so need not be discussed here,
With the last moult the insect is mature;
it has acquired wings, and with them,
especially in the case of the male, a very
efficient musical instrument with which
to  serenade any  prospective  mate,
Maturity is usually attained in  the
summer, and it is then that the warm
evenings resound with the shrilling of
the rival musicians. During the serenade,
the female is usually somewhere close by,
either at the entrance to her burrow, or
hidden among the herbage, and seems torn
by a desire to approach the singer and by
an equally strong inclination to turn and
fly from the scene. At length uncertamty
is overcome, and pairing takes place.
[Fights sometimes take place between
males seeking to win the favours of the
same mate, but little damage usually
ensues, the defeated candidate usually
running  away when he finds himself
outmatched,

The Ghost-Crickets (Oeccanthus),
fragile-looking, semi-transparent insects
with roundly tipped wings folded upon
the back, are to be found among the
foliage of shrubs. They do not rely upon
the charm of their music alone to win the
heart of a mate, It is true that they are
musicians with a thin, ethereal song, a
slow “Gri-ii-gri-i-i-i”, produced with many
pauses, as if the performer were somewhat
uncertain of his talent. What the insect
lacks in sound production is compensated
for by ventrilogquial powers, -and the
musician is usually difficult to discover,
the sound seeming to come from every
direction other than that of its true
source.  But the Ghost-Cricket does not
put all his eggs in one basket; he has
other means of winning the female
Perhaps the song is merely to advertise
his presence and guide a mate to where
he rests in, the bushes. On the thorax,
just at the base of his wings, there is i
curious, somewhat cup-like depression
containing a thin honey-like fluid. This
sweet appears to have a remarkable
attraction for the female, who approaches
in response to the male's alluring call,
and greedily consumes the fluid from the
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thoracic cavity. The meal is in the nature
of a wedding breakfast. The eggs of the
Ghost-Cricket are deposited in rows in
slits cut Tor the purpose by the ovipositor
in twigs of vines and bushes, those with
a soft, pithy core being usually selected.

The Mole-Crickets differ greatly in
many respects from the true Crickets,

and for this reason are placed by some
authorities in a separate family, the
Gryllotalpidae. They are comparatively
large creatures, generally of a brownish
colour. The thorax is in the form of a
smooth rounded shield sloping to the
head ; the antennae are short, stout, and
composed of many short, ring-like joints:
the forelegs are expanded for digging,
and the abdomen terminates in a pair of
feeler-like cerci.  There is mno visible
external ovipositor in the female. The
wing-covers are short, and are usually
provided with a file and scraper in both
sexes. Mr. N. B. Tindale, of the South
Australian Museum, has written: “I have
observed, on two occasions, females of
GG. oya kept in captivity in a glass-
covered vivarium, vibrating their elytra
and emitting dull pulsating sounds
clearly andible six feet away, and answer-
ing the calls of a male confined in another
chamber, In stridulating, the elytra, in
both sexes, are simultaneously moved
laterally in opposite directions. Starting
from the position of rest, they are opened
until their posterior margins barely
overlap, and are then returned rapidly
to their former position.”

The ears are situated in the forelegs,
but are covered with a flap of integument,
and are consequently hard to see. The
call of the common  Mole-Cricket
(Gryllotalpa australis) is a liquid and
musical trill; that of another species,
G. wnitidula, has a metallic, bell-like
quality in its notes. The calling is usunally
performed within the security of the
burrow, or from the shelter of a stone.
The insects seem particularly sensitive to
s0il vibrations, and an incautious step
will usually silence the musician—but not

~for long; within a minute or so the song
will be resumed. It is frequently possible
{0 trace the source of the song—and the
D
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Strange Crickets:
nitidula): B, Tegmina of female; C, chirping
area of tegmina: D, Seraper (greatly enlarged):
% Tegmina of male: ¥, Cylindracheta psammo-
phila; G, a2 little Sand Cricket (Tridactylus
mutus).
(After N. B. Tindale.)

A, Mole cricket (Gryllotalpa

singer—by walking softly towards the
sound, pausing whenever the trilling
ceases, and quietly moving forward again
when it is resumed.

Mole-Crickets spend the daylight hours
in deep burrows, usually sitnated in damp
situations, the banks of creeks and water-
holes being specially favoured. The
insects are omnivorous, feeding upon
insects and plants; they are sometimes
destructive to seedlings in gardens,
cutting through the roots in the course
of their tunnelling operations. The eggs
are deposited, to the number of some two
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hundred, in a heap in a chamber at the
end of the burrow. The mother, unlike
the majority of insects, possesses con-
siderable maternal attachment to her
brood:; she guards her eggs with the
greatest devotion, and when the baby
crickets hateh out, watches over them

with equal solicitude until they arve large
and strong enough to care for themselves,

The foreleg of a mole-cricket is well
worth careful examination, for there are
few examples of such perfect adaptation
of an insect limb to its allotted and
specialized task. It is a digging instru-
ment., The lower portion of the limb is
flattened and expanded to form a broad
shovel ; its lower edge is serrated into a
number (varying in different species) of
broad, tooth-like projections, of which one
is movable, and is believed to act in
opposition to one of the others as a pair
of shears for cutting roots. The rounded,
shield-like thorax also aids the insect in

forcing its way through the soil. The
muscular strength of the forelimbs is

relatively enormous, a fact that may be
discovered for oneself by holding one of
these crickets firmly (but not so firmly as
to crush it) with the fingers; the forelegs
will then be felt pushing strongly out-
wards, and such is the strength exerted
that

the fingers are gradually forced
apart, enabling the insect to escape. How

effective is their
evidenced by the
insects drive their
ground.

use of these tools is
ease with which the
tunnels through hard

Perhaps the commonest of the mole-
crickets is Gryllotalpa australis, a dark
brownish-black insect with the thorax
densely covered with a short velvety pile.
The male is about an inch long; the
female somewhat larger. It ranges over

Victoria, South Australia, New South
Wales, and Queensland. It is quite

common in the vicinity of Sydney, where
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it is the usual species found in garvdens,
(. nitiduta is also found about Sydney,
but is somewhat rarve; in this species the
thorax is glossy and without pile. A third
species, G. africana, of a dingy yvellow
colour, occurs quite commonly on the
Nepean River, and has a wide range over
Australia.

In the dry inland districts, tiny black
crickets  (Tridactylus) live in  shallow
burrows in the damp sand or clay of the
banks of the tanks or dams excavated by
the erazier for the conservation of water.
The insects are easily routed from their
hiding places by splashing water over the
bank : when disturbed, the little creatures
take to the water, where they appear to
be equally at home as on land, swimming
about rapidly over the surface, propelled
by kicks of the long hind legs, or even
plunging below the surface. Nothing is
known regarding their life-history or
mode of life, which should provide some
country vesident with an interesting
problem on which to devote some of his
spare time,

Several  truly 1-vm;lrk:|l|lv relatives
of the mole-crickets have been placed
in a separate sub-family, the Cylindra-
chetinae: these members of the genus
Cylindracheta resemble excessively
slender mole-crickets in which the thorax
is narrow and elongated. They are wing:
less, but  Nature has overcome the
apparent difficulty of sound-produetion by
placing organs for this purpose on the
jaws and their accessory appendages! It
is sometimes stated that these insects
tunnel in the stems of plants, an opers
tion not conducive to the well-being of t]lE
vegetation attacked, but the two species
of which we know anything of the habits
are burrowers in sand. Little is known
regarding their lives. The Australian
species are found in South Australia, the
Northern  Terrvitory., and  Western
Australia,



