





























The International
Hunting
Exhibition at
Berlin

By GILBERT P. WHITLEY

HE International Hunting Exhibi-
T tion was one of the sights of Berlin
when I was there last November,

and will be remembered as the meeting-
place of Lord Halifax and Herr Hitler.
My own visit was non-political, and, as
[ am no hunter, my interest was in the
animals and their display. The exhibition,
the greatest of its kind ever held., was

under the presidency of Schirmherr
Reichsjigermeister [ State Hunting
Master | Generaloberst Protector

Hermann Goring, himself a noted hunter.
The gigantic set of buildings which housed
this Internationale Jagdaustellung was
in a suburb of Berlin, not very far from
the Olympic¢ Sports-ground. A huge
golden statue of a stag and waving flags
and  banners of many contributing
nations formed an imposing introduction.
[ paid a mark, bought an excellent illus-

trated official guide with hundreds of
pages, and passed into the main hall

along with bearded Austrian hunters in
green suits, contentedly puffing at their
pipes.

The entrance “hall of honour™ (Ehren-

halle) was surrounded by the choicest
pieces: world's record heads, great
antlers, and skulls decorated with the

crests of those who shot them, and the
first prize exhibits. But all was not con-
centrated here, for in the vast halls were
staged displays from scores of countries
and peoples, including some from the
Royal Family of IEngland. The whole
was a monument to German thorough-
ness: hundreds of horns were ranged to
show their changes with growth, the

Portion of the great Exhibition Buildings neda)
also the Radio Tower,

effect upon them of climate or locality,
and, in one case, the horns of fighting
stags which had been locked in death.

Mammals en masse ranged the salons,

from smaller game to large carnivora,
from bears, walrus. and elks to the

elegantly horned moufflon.

In another part of the buildings there
was an entire wood with real trees and
mounted animals in it. Smaller
showed animals' tracks, excrement, and
drops of blood upon the ground, useful
to stalkers. Even parasites of game were
shown. A living Elbe Beaver occupied
one section, and there were fossil animals
from the Naturhistorisches Museum,
Mainz; also models and old drawings
of rare or extinct animals: wisent (Bison
priscus), aurochs, ete., with mounnted
specimens of the last wolf or other large
mammals from certain districts,

Cises

Cartoons and posters warned persons
not to leave litter about and to guard
against forest fires and careless shoot-
ing, whilst maps showed game preserves
and protected areas. The natural history
books were modern editions of the Brehm
school, but not as up to date as their
subjects warranted or as the exhibition
itself.

Graphs and maps and rows of statistics
gave information upon every conceivable
subject connected with game. As I tried
to inspect a large wall map, a vaguely
familiar face looked up between me and
Australia; then I remembered some war-
time cartoons and realized that here,
without any ceremony, was the ex-Crown

- Berlin,
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A large and striking diorama of Geese flying over the vast plains of Hungary
at the International Hunting F.arhibition.

A big game exhibit from Mr. and Mrs. Cron’s African expedition.
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The hall of falconry. with live birds in the central plot, an Austrian display in the

background, and. on the right, portion of the winning exhibition of British falconry,

The statue illustrates the motto, “Der wilde Falk ist mein Gesell” (The wild falcon
is my comrade).

Prince Wilhelm, greyer haired, but look-
ing extremely well.

‘Shooting with a camera’ was to the
fore in a collection of Nature photo-
graphs, amongst which the Italian con-
tribution was particularly good. Films
of wild life were also screened in a special
projection department. There was quite
an art gallery of paintings of animals,
besides murals, and backgrounds. Some
of Johannes Deiker's paintings of stags
were photographic in their detail.

Group exhibits and dioramas were
devoted to many kinds of animals, one,
showing geese flying over the vast
plaing of Hungary, being very striking.

The statue of a boy with a falcon as
his comrade adorned a salon wherein
were real live falcons and eagles, and

wonderful exhibits concerning falconry
from the oldest times to the present,

which seemed to me the most interesting
display in the great exhibition.

How the chase had contributed to art
was demonstrated in pictures, sculpture,
tapestries, hunting-lodge furniture,

and ceramics. Hunting
sleighs  were shown: one beantiful
example of Frederick I was fashioned
like a stag, as were other objects of art,
such as an impressive Cup of Welcome,
dating from the sixteenth century.
The hunting clothes of the Emperor

wagons and

Franz Josef, hunting  equipment,
weapons, ammunition, optical instru-

ments . . . Was anything concerning
hunting omitted? Probably not, for here
were cooking recipes, exhibits concerning
angling, the effect of oil on seabirds,
medals, permits, even curious playing-
cards.,

The literature and poetry of the chase
were freely quoted, even including
German translations  of  Japanese
hunting-poems, but, pleasantly tired at
the end of hours of tramping around the
galleries, 1 could not help recalling one
quotation 1 had not seen anywhere.
It comes from Omar Khayyam:

And Bahram, that great Hunter—the Wild Ass

Stamps o'er his Head, but cannot break his
Sleep.
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Birds and a Cuckoo

Mysteries of Bird Behaviour

By M. 8. R. SHARLAND*

HIE way of a bird with a cuckoo will
never cease to be a mystery.

Through the years since the cuckoo
first was known to be a parasite, the
sight of a diminutive foster-parent attend-
ing a fledgling cuckoo nearly twice its
size has never failed to excite interest;
and all the wonderment, all the observa-

tion by patient naturalists, have not
assigned a convincing reason for the
cuckoo’s  strange  behaviour or  the

cullibility of the birds which it deceives.

The wise ignorance, the clear-seeing
instinet of our forefathers, gave utterance
to this oracle: “Everything springs from
the egg: it is the world’s cradle.” Many
birds, however, find that some eggs may

# Tllustrations by the author.

A Pallid Cuckoo
that sat alongside

« nest of the
Willie Wagtail
and  intercepted

the food which the
male brought for
his sitting mate.

produce more than they bargain for; bhut,
doubtless, it is something of ignorance
and instinct combined—the all-pervading
parental instinet, especially—that enables
them to accept a bad bargain withont
complaint, and, at the same time,
permits  the cuckoo to continue its
nefarious ways.

While I was walking along a lane last
spring, where the old-fashioned sweet
briar filled the air with fragrant perfume,
and yellow stars of the cape-weed made
colourful patterns in the grass, my
attention was attracted by the plaintive
notes of a young bird sitting on a dry
wattle twig. It was a Pallid Cuckoo,

apparently fresh from the nest, and about
it a number of small birds were flying,
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some scolding it and others pausing for a
moment in their flight to push an insect
into its gaping mouth.

FFrom a patch of trees in a paddock
beyond the hedge a bird, slightly smaller
than a kestrel and with characters not

unhawk-like, flew above my head and
turned its eye in the direction of the
wattle tree, as if it 1recognized the

fledgling for the product of its ege which
it had deposited in a nest of a Black-
capped Honeyeater a few weeks earlier.
At any rate, it hovered above the tree
for a moment, attracted either by the
young bird’s cries or the sight of the
honeybirds (the foster-parents), two
robins, a flycatcher and- a few wood
swallows uﬂhewtl about the wailing
object on the twig. Then, in a series
of long undulations, it disappeared down
the lane, pursued by a pair of wood-
swallows, which had recognized it as a
Pallid Cuckoo in spite of its hawk-like
guise, and were not content until it had
quit the neighbourhood.

Why is it that Dbirds are duped so
easily by cuckoos? One seemed to see in
the actions of some of these birds in the
lane  something far removed from
sympathy for their fellow-creatures who
had been saddled with a hungry, wailing
baby, whose appetite was most exacting,
and who, in infancy, had probably
destroyed their rightful young ones with
whom it had shared the nest.

These small honeyeaters were striving
to satisfy the material needs of their over-
grown baby, fussing about it tenderly,
stuffing tasty insects into its throat as
quickly as they could cateh them, and
protecting it from the assaults of ill-
mannered neighbours, as if it were an
offspring of their own blood. Their
neighbours, meanwhile, made fun of them
(or so it seemed) for their failure to see
through the trick that had been played
them. The wood-swallows sat close
together on a high branch, and one could
well believe that they wore broad smiles
and remarked to one another: “What
fools these honeybirds must be!”

And yet, if any of these unsympathetic
birds had been similarly placed (as some-

Cuckoo and Willie Wagtail.
snap of a Pallid Cuckoo fledgling and a Willie

Wagtail,

times they are), they would, 1 suppose,
have reacted to the imposition in pre-
cisely the same way. It may be that the
impulses aroused l_)y parental love are suf-
ficiently strong to cause birds to lose their
sense of proportion to the extent that
they will bestow as much care on a young
one foisted on them as on one of their
own breeding. As far as we can deter-
mine, they fail to recognize anything
unusual in the size and c()]ouring.; of the
cuckoo’s egg when deposited in their nest,
nor in the early disappearance of their

own young ones soon after the infant
cuckoo has hatched, nor in the rapid

orowth of the now sole occupant of the
nest, and, finally, in the fact that the bird

B
3

An unusual bush

Although the Wagtail was not the
foster-parent, it persisted in feeding the Cuckoo.
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they are rearing grows to sometimes
twice their size before their task is
finished. These are features that we

cannot understand.

In the fork of a gum sapling a pair
of robins built a nest, and in due time
three greenish-white eggs were laid.
Jefore the hen began to sit, a Narrow-
billed Bronze Cuckoo visited the area,
found the nest, and while the robins were
absent for a few minutes, destroyed one
of their eggs and replaced it with one
of its own.

This was pinkish-white in colour, finely
freckled all over with reddish spots. It
needed but “half an eye” to see the differ-
ence, but, apparently, this was not
detected by the hen robin, who sat on
them all for a couple of weeks, blissfully
unaware of what was stirring beneath
her. At the end of the incubation period,
the robin’s eggs were the first to hatch,
and although two days elapsed before the
young cuckoo appeared, she made no
attempt to throw this egg out, as birds
will when one of their own eggs fails to
hatch within a day or so after the others.
The tiny bird which emerged was black in
colour, and possessed a skin of leathery
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A Bronze Cuckoo being fed.

The baby cuckoo opens its

mouth so wide that its foster

parent—a  Brown Thornbill

—is almost swallowed with
the food.

texture, much like that of a young reptile,
while the robin’s young ones were a
delicate shade of pink. Here again the
bird evidently failed to see anything
unusual.

Four days passed before T could visit
the nest again, and this time it was
occupied by the baby cuckoo alone. No
doubt, the robin’s nestlings had gone the
way of all young birds unfortunate
enough to be born into a nest with a
cuckoo. Though less than a week old, the
infant parasite had thrown them over the
side, where they had died and been eaten
by ants. The cuckoo, now getting all
the food and the concentrated attention
of two foster-parents, grew apace, and
within a fortnight was sitting on the rim
of the nest, and all day whined for food.
And while the robins, no doubt, welcomed
the coming of each night as a respite from
their food-gathering labours, other birds
in the area mocked them for their blind
foolishness in tending to the wants of an
interloper.

The nature of an average bird is one
of strange contrasts. In studying hirds
with a cuckoo we may see lnultﬁwulvuyv
and compassion, charvity and enmity, 1
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quick succession. Some birvds, evidently
by instinct, feed young cuckoos, whether
they be the rightful foster-parents or not.

I was once watching the reaction of
several birds to the appearance of a fully-
grown PPallid Cuckoo in a patch of bush
along a creek. This cuckoo, I must state,
had been reared by a pair of White-
plumed Honeyeaters, who were still feed-
ing it, although it had reached an age
when it should have been able to fend for

itself : but, as if not content with the
food received from this source, it had
attached itself to a pair of Willie-

Wagtails, which were busy incubating a
clutch of eggs! It sat on a branch close
to the Willie-Wagtails’® nest and inter-
cepted all the food which the male wag-
tail brought for his sitting mate, so she,
when she wanted food, had to leave the
nest to find it for herself. And, in her
absence, the cuckoo amused itself by
trying to tear the nest to pieces and dis-
lodge the eggs, and it would have suc-
ceeded had I not intervened.

There was a wood-swallow nesting in a
gum tree some thirty yards away. It had
three small young ones. In the intervals
of finding food for its brood, the wood-
swallow tormented the cuckoo by darting
at it, dislodging it from its perch, and
chasing it through the trees, But, when
the excitement had died down, the cuckoo
would always return to its perch beside
the wagtails’ nest.
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A youngy Fantail
Cuckoo just out of
the mnest.

Here is the interesting part of the
story. After watching the wood-swallow’s
hostile demonstration for an hour or more,
and noting how viciously it flew at the
larger bird, you can imagine my astonish-
ment to see it catch a butterfly, then
suddenly dive in its return flight to its
tree, alight alongside the cuckoo, and
push into its throat the food that was
intended for its own offspring!

The plaintive cry of a young cuckoo
seems to strike a responsive note in the
breasts of most birds: it plays upon an
instinctive maternal chord, and the most
hostile enemies at times will divert their
flight, or forget their enmity, to feed it.
And the cuckoo never hesitates to accept
food from all and sundry who may offer
it.

Sometimes adult cuckoos have been
noted feeding young cuckoos fresh from
the nest, and this had led to the sug-
gestion that parent cuckoos are not so
neglectful of their offspring as has been
supposed, but watch over them from a
distance, as it were, and feed them when
opportunity presents itself. But there is
nothing to show that these birds really
are the rightful parents, or whether they
are total strangers, responding to instine-
tive prompting, as many other birds do.

Now and then one comes across nests
where a cuckoo’s egg has been buried in
the lining, as though the owner of the
nest had been somewhat more discerning
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Pallid Cuckoo’s

eqg (front) in a Pipit's nest. The

contrast was most marked between the

Cuckoo’s pink egg and the Pipit's

chocolate-brown pair, but apparently

the Pipit accepted the strange egg
without question.

Egg Contrasts. A

than the average and detected the differ-
ence from its own eggs. The more prob-
able explanation is that the cuckoo mis-

judged its time and laid the egg before
other eggs were there, whereupon the
owner of the nest, without realizing how
it got there, pushed it down through
the lining and disregarded it, or deserted
the nest. Once I found a Scrub Wren’s
nest containing one egg of a cuckoo and
one of the rightful owner. The next day
the Scrub Wren’s only egg was removed
and another cuckoo’s egg inserted, and
she was sitting on two eggs that did not
belong to her. You could find no greater
contrast in egg-colouring than the pink
of a Pallid Cuckoo’s egg and the
chocolate-brown eggs of a pipit; yet I
have seen such a combination in the
pipit’s nest, and the bird protecting them
as if they were all her own. There is no
explanation for this sort of thing.

It might be mentioned that all cuckoos
are not parasites. The American cuckoos,
for example, still manage to build a nest
and face the responsibility of rearing
young. The same parasitical habits of
cuckoos are common in America to the
family known as Cow-birds, which are
polygamous, living in roving flocks,
making no nests and providing in no way
for their young. They feed in the pastures
on insects disturbed by grazing stock.
Then, in the so-called swamp-pheasant
(Pheasant Coucal) of Australia, we have
a large ground cuckoo that builds its own
nest and rears its young, like any normal
bird.

THE W. D. K. MacGILLIVRAY EGG
COLLECTION.

Over thirty years ago, the late Dr.
W. D. K. MacGillivray, of Broken Hill,
New South Wales, commenced to form a
collection of birds’ eggs. Dr. MacGillivray
travelled extensively in the inland dis-
tricts of Australia, and made several
visits to the Great Barrier Reef, and was
thus enabled to form a very large and
valuable collection of specimens from
western  New South Wales, western
Queensland, Central and North Aus-
tralia, and the islands of the Great

Jarrier Reef. In this work he was aided

by his son, Dr. I. H. MacGillivray, and
several others, including the late ~W.
MacLennan, a well-known and experienced
collector.

This collection, containing several
thousands of eggs and many rare and
interesting clutches, has now been pre-
sented to the Australian Museum by
Dr. 1. H. MacGillivray, and is one of
the most valuable donations ever received
by the Trustees, by whom the generous
action of the donor is very highly
appreciated.
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Some Habits
of an

Assassin Bug

(Ptilocnemus femoralis ) " :

f

i

By N. GEARY

f

\.- % t“

Underside of Ptilocnemus, showing position of gland
which secretes the narcotizing fluid which paralyses

nature has been recorded about the

habits of, or the method employed
in the capture of its prey by, one of Aus-
tralia’s little known and most interesting
insects, the following observations
recorded by the author during March,
1937, on the Condamine River near
Condamine township, Queensland, should
prove of interest.

This bug has a unique method of
capturing its prey, which by experiment
I have proved beyond any doubt. It
“chloroforms” its victims (ants) before
attempting to seize them.

In my first experiment, which took
place on the 9th March, I placed five
specimens of the bugs in a jar with
twenty-two specimens of the Green-head
Ant  (Chalcoponera metallica).  After
two days, only five ants were alive, the
rest having been killed by the bugs.

G S little or nothing of an authentic

the Green-head Ants,

Photo.—N.

Although T kept a carveful watch, T did
not see a bug capture an ant. On the
12th another batch of twenty-one ants
was placed in the jar, and after two
days the majority of the ants (fifteen)
had been killed; but though I saw the
bugs fastened to the ants and feeding on
them, T did not actually see any caught.
On the 15th another fresh batch of fifteen
ants was put into the jar, and on the 17th
five ants were alive.

Up to this period I had not seen the
capture of an ant, so I removed all the
surviving ants and left the bugs for
thirty-six hours without food. 1 then
put in nineteen ants, and on this occasion
my patience was rewarded. It might be
well to mention here that on each
occasion when ants were freshly put into
the jar they molested the bugs quite con-
siderably, mostly by grasping the tarsus
of a hind leg and pulling the bug about,

Geary.
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Ptilocnemus with rostrum extended to cxtract the juices of Green-head Ant.
Photo.—N. Geary.
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the latter all the time struggling to get
free. On each occasion this molestation
lasted for about fifteen to twenty minutes,
after which they would not interfere with
the bugs.

The method employed by the bug in
capturing the ant is as follows. The bug
crouches down flat on its body, with its
two hairy hind legs pressed tightly to its
side: the ant meanwhile stands off a short
distance (about two inches) and, raising
its head, works its antennae backwards
and forwards as if smelling the air. At
other times the ant went straight to the
bug, which remained in the same crouch-
ing position until the ant was almost up
to it, whereupon the bug would raise
itself upon its front legs, enabling the
ant to go straight to the gland situated
on the second segment of the ventral side
of the abdomen. Here the ant immedi-
ately seizes with its mandible the bristles
which protrude from the opening on the
top of the gland and proceeds to suck the
fluid, a minute drop of which is at the
hase of the bristles. The first ant sucked
(as far as 1 could estimate) for five
seconds, the second for six seconds, and
the third for eight seconds. This makes
the duration of sucking about six
seconds. Immediately upon the expira-
tion of this period the bug springs back-
wards for about one-eighth of an inch,
and, with its front and middle legs work-
ing rapidly backwards and forwards on
each side of the ant's head and shoulders,
keeps the now doped or dying ant on its
feet. The ant's head meanwhile hangs
downwards, thus exposing the nape of
the neck (the only vital spot the bug can
reach), into which the bug incontinently
thrusts its beak, the rapid movements of
the legs on each side of the ant ceasing
once this action has been performed.
Without the support of the bug’s legs the
ant would assuredly fall on its side.
Proof of this was obtained when an ant
approached a bug, which acted in pre-
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cisely the same way as in the account
just described up to the point where the
ant seizes the bristles on the gland, but,
instead of springing backwards and hold-
ing up the ant with its legs, it simply
walked away and the ant fell on its side
and died.

The bugs mostly suck the juices of the
ant from the nape of the neck, usnally
taking about half an hour. On one
occasion I saw a bug, after sucking at
the nape of the ant’s neck for some time,
turn it round by manoeuvring it about
with its legs, and then fasten its beak at
the end of the ant’s abdomen and proceed
to suck from this part. I am quite satis-
fied that this particular bug (Ptilocnemus
femoralis) eats only Green-head Ants, as
other ants put into the jar were never
touched. I am also of the opinion that
it is at the will of the bug that the ants
are attracted, and it has not a constant
scent or lure. When the bug is not
hungry or does not want to attract the
ants, the ants run all about the bugs and
very often over them, but do not seem
to take any notice whatever of their
enemies,

The spring back of the bug when it
considers the ant has had sufficient of
the “narcotic” is necessary, otherwise the
nape of the neck of the ant would be too
far under the bug to be reached. When
the beak is attached to the ant’s neck
the latter is almost directly under the
bug's head. Without the extraordinary
power of being able to drug the ant, this
bug would not be able to overcome it,
for the ant is encased in a very hard
covering, is very active, and is capable
of inflicting a sting which I feel sure
would be sufficiently severe to kill the
bug. The bug is a very slow-moving
insect, but is a strong flyer. Its usual
habitat is in dark places, such as under
bark on trees and logs, and under stones
on the ground.
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Notes on the Assassin Bugs

By A. MUSGRAVE

those of Mr. Geary made in the

field, as it is felt that additional
information of a preliminary nature may
assist readers in knowing aonmﬂmlg of
the classification of the species.

The Assassin Bugs (family Reduviidae)
constitute a large group of carnivorous
bugs which feed on the juices of other
insects killed by means of their sharp
curved beaks.

Australia is rich in species, some 130
forms being so far recorded from this

r I YHE following notes are to amplify

continent. TIncluded in the family is the
subfamily Holoptilinae, a small group

represented by four genera in Australia,
and of which the genus Ptilocnemus 18
one. The bugs of this genus are yellow
and black in coloration, about a quarter
of an inch in length, and structurally
remarkable for the somewhat feathery
appearance of the hind legs, thick tufts
of hair on the tibiae recalling the “chaps”
of a cowboy. In addition, there are on
the under-surface of the body certain
structures called “trichomes” on the
second segment of the abdomen. The
opening of the trichome is concealed in a
tuft of hairs, the opening leading from
the gland which secretes the “drug”
prized by the ants. This gland is different
from the usual “stink glands” of bugs.!
These glands exist in other genera, and
their secretion is evidently attractive to
ants.

A Javanese species,  Ptilocerus
ochraceus, has been described by Jacobson
in a Dutch entomological journal for
1911, as capturing and killing a species
of ant, Dolichoderus bituberculatus. Mr.
W. E. China, of the staff of the British

LG, W. Kirkaldy : Some Remarks on the Re({uvii(l
Subfamily Holoptilinae, and on the Species
Ptilocerus ochraceus Montandon. Tijds. v. Enl.,
liv, 1911, 170-174, pl. 15,

‘Edw. Jacobson: Biological

Hemipteron Ptilocerus ochraceus.
liv, 1911, 175-179.

Notes on the
Tijds. v. EHni.,

Museum (Natural History), in 1928 drew
attention to Jacobson’s paper in the
Natural History Magazine, issued by the

Jritish Museum, and these appear to be
the only biological notes so far published
(un(umng, the habits of these insects, As
so little is known about these tiny bugs,
it may not be out of place to quote from
Jacobson’s paper such portions as may
be compared with Mr. Geary’s field
experiences.

The way in which the bugs proceed to entice
the ants is as follows. They take up a position
in an ant-path or ants find out the abodes of
the bugs, and attracted by their secretion visit
them in great numbers.

On the approach of an ant of the species
Dolichoderus bituberculatus the bug is at once
on the alert; it raises half-way the front of the
body, so as to put the trichome in evidence.
As far as my observation goes the bugs only
show a liking for Dolichoderus bituberculatus;
several other species of ants, e.g. Cremauasto-
gaster difformis Smith and others, which were
brought together with them, were not
accepted; on the contrary, on the approach
of such a stranger, the bug inclined its body
forwards, pressing down its head; the reverse
therefore of the inviting attitude taken up
towards Dolichoderus bituberculatus. In meet-
ing the latter the bug lifts up its front legs,
folding them in such a manner that the tarsi
nearly meet below the head. The ant at once
proceeds to lick the trichome, pulling all the
while with its mandibles at the tuft of hairs,
as if milking the creature, and by this
manipulation the body of the bug is con-
tinually moved up and down.,

At this stage of the proceedings the bug does
not yet attack the ant; it only takes the head
and thorax of its victim between its front
legs, as if to make sure of it; very often the
point of the bug's beak is put behind the
ant’'s head, where this is jointed to the body.
without, however, doing any injury to the ant.

It is surprising to see how the bug can
restrain its murderous intention ag if it was
knowing that the right moment had not yet
arrived.

After the ant has indulged in licking the
tuft of hair for some minutes the exudation
commences to exercise its paralysing effect.
That this is only brought about by the sub-
stance which the ants extract from the
trichome, and not by some thrust from the
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bug, is proved by the fact, that a great number
of ants, after having licked for some time the
gecretion from the trichome, leave the bug
to retire to some distance. But very soon
they are overtaken by the paralysis, even if
they have not been touched at all by the bug’s
proboscis. In this way a much larger number
of ants is destroyed than actually serves as
food to the bugs, and one must wonder at the
great prolificacy of the ants, which enables
them to stand such a heavy draft on the
population of one community.

As soon as the ant shows signs of paralysis
by ecurling itself up and drawing in its legs,
the bug at once seizes it with its front legs,
and very soon it is pierced and sucked dry.

The chitinised parts of the ant’s body seem
to be too hard for the bug to penetrate, and
it therefore attacks the joints of the armour.
The neck, the different sutures on the thorax
and especially the base of the antennae are
chosen as points of attack.

Nymphs and adults of the bug act in
exactly the same manner to lure the ants
to their destruction, after having rendered
them helpless by treating them to a tempting
delicacy.

This account of a Javanese insect
resembles very closely that given by Mr.
Geary, though treating with a bug of a
different genus. It may be as well to
mention here that five species of the genus

Ptiloenemus have bheen recorded from
Australia, viz., P. lemur Westwood,
1840, from Tasmania and Australia;

P. sidnicus Mayr, 1865, from Sydney;
P. quadrinotatus Reuter, 1880, Adelaide;
P. femoralis Horvath, 1902, Tamworth,
N.S.W., Rockhampton, Q.: and P.
plumifer Horvath, 1902, from N.8.W. and
Rockhampton, Q. These all resemble one
another very closely in general appear-
ance, so as to render identification by a
layman almost an impossibility.

Mr. Geary is therefore fortunate in
having been a witness to an interesting
method of capture of prey by one of our
little known bugs.

New Exhibits

Work has recently been completed on
the first of a series of four insect habitat
groups for display in the Insect Gallery.

These groups are constructed with
models, and open up a new means of
illustrating insect life-histories, especially
where the actual specimens are too small
for adequate display. Each model is
six times larger than natural size and

modelled from the insect, care being
taken that it is accurate in detail. The

groups are being constructed to the
design, and under the direct supervision,

of Mr. K. . McKeown, Assistant
Entomologist; the modelling and con-
struetion are by Mr. J. Kingsley,

Assistant Articulator.

The finished group shows the life
history of that curious creature the Ant-
Lion, and depicts a small area of bush-
land. A little track among the grass
passes into the distance, and is traversed
by foraging ants. Ants run over the
ground or ascend a tree-trunk. In the

immediate foreground one of the conical
pits excavated in the sand by the ant-
lion larvae is displayed in section, show-
ing the larva as it lies beneath the
ground, about to seize an adventurous
ant that has tumbled into the trap. At
the bottom of another pit can be seen the
jaws of another “lion” lying in wait for
its prey Resting upon a broken branch
above is the perfect insect, a beautiful
gauzy-winged creature, seldom associated
by the casual observer with the clumsy
pit-digging larva.

A second group, now under con-
struction, will illustrate the life of the
Caddis-Fly, and should prove of intense
interest to anglers and others. It will be
an under-water scene in which case-bear-
ing larvae feed or contend with their
enemies. An adult insect rests upon a
flowering plant above the water.

It is hoped that the completed group
will be on exhibition at an early date,
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Australian Insects
[I. Silverfish and Their Allies

By KEITH C. McKEOWN

HE members of the Order Thysanura,
the silverfish, Campodeids, and
Japyx, are considered to be the

most primitive of living insects; but
should we seek confirmation of this
opinion in the form of fossils in that
wonderful history of past ages—the
‘Record of the Rocks—disappointment
awaits us. No fossil forms have been
found, apart from those insects whose
remains became entombed in Tertiary
amber. A little consideration will
explain this absence: the insects are so
soft and delicate that they must dis-
integrate and leave no trace long before
the silt in which they were embedded could
harden into enduring stone. Their claim
to antiquity rests upon their primitive
structure and their resemblance to
certain lower forms of life.

It might be considered that the silver-
fish is so well known that any description
is unnecessary. This is largely true, but
attention must be drawn to the fact that
the metallie silvery coloration of these
insects is produced by a coating of
minute overlapping scales upon the body.
The ease with which this clothing
becomes detached may be demonstrated
by catching one of the insects with the
fingers, and then observing how the
silvery dust adheres to them. These
minute scales are really beautiful objects
when viewed under the microscope, since
they arve very delicately sculptured, the
sculpture and the form of the scale differ-
ing with the species concerned,

The silverfish that infest our homes are
immigrants from other lands; the native
Australian insects prefer the seclusion of
the bush and do not enter houses. The

most familiar house-frequenting forms
are Lepisma saccharina from Europe, an
insect with a rich silvery lustre, and
Stenolepisma longicaudata from Africa,
which is of a whitish cream colour and
lacks the metallic appearance of its
associate. The remarkable ‘Fire-brat’ of
Europe (Thermobia domestica) has been
recorded from Western Australia, and an
allied species from Victoria. It is very
probable that it is also to be found in
Sydney,
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A scale, highly magnified, from a silver-
fish (Lepisma saccharina), showing its
beautiful sculpture. The whole insect is

thickly covered with such scales,
After Lubbock.
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Like so many common things, little is
known of the details of silverfish life-
histories. What little we know may be
summed up rather briefly. Like all the
members of the order, they do not pass
through those striking changes, or stages,
so well known in insect life: the egg,
larva, pupa and imago. There is an egg,
it is true. but, on hatching, the baby
insect is in all essentials a silverfish—a
true child of its parents—and cannot be
mistaken for anything else. Silverfish
and their relatives never attain to the
dignity of wings. As it grows, the little
creature casts its coat, and resumes its
activities in clothing of a more roomy fit,
until, once more, when further expansion
is necessary, another moult oceurs. There
are possibly some six or seven of these
moults. With the casting of the last skin,
the insect emerges sexually mature and
fitted in every way to lead an adult life;
no further growth takes place. Through-
out its life the silverfish is active: there
are no resting periods. The development
from egg to adult appears to occupy
several years: the adults, too, are long

lived, and there is a record of their
survival in captivity for about four
years.

The eggs, produced by the mature

females, are dropped about with apparent
carelessness among materials suitable as
food for the young, but sometimes the
eges are stuck to fabries by a viseid
secretion. The egg is large in comparison
with the size of the parent, being about
the size of a small pin’s head. They are
globular and of a pale yellowish colour.
LEgo-laying seems to take place any time
between September and March, and is
apparently influenced by the prevailing
climatic conditions. As the egg develops,
the eyes of the unborn silverfish can be
seen as two black specks through the
thin eggshell, and the youngster emerges
some six to mine weeks after the eggs
were laid.

At last the enclosed young one ruptures
the eggshell and enters the world. It is
4 minute white creature, and resembles
its parent in every way, save that the
antennae and tail filaments are shorter.

The common house silverfish (Lepisma
saccharina), an immigrant from overseas.
After Lubbock.

Silverfish are nocturnal, coming out to
feed after dark. They shun the light, and
when disturbed make all haste to hide in
cracks and crevices, or anywhere they
‘an find the desired obscurity. As may

be imagined from their depredations,
silverfish pOSsess strong  toothed

mandibles or jaws, well suited for scrap-
ing and cutting. Their food consists of
the surface of book covers, pictures,
photographs, and wallpaper, the securing
paste or the starchy dressing in the
material seeming to provide the chief
attraction. They will also attack starched
linen, artificial silks and starchy food-
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stuffs, and they will readily devour their
own cast skins, or the dead bodies of
other insects, and in captivity they
show very unmistakable cannibalistic

tendencies.

One of the minute silverfish (Atelura)

snatching food from two ants. These

insects are uninvited ‘quests’ in the nests
of ants.

After Janet.

The Fire-brat (Thermobia domestica)
has a strong liking for the warmth of
bakehouses and boiler rooms, where it
clings to the hot bricks. In England it
has been discovered swarming under
bakers’ ovens, and congregating around
the mouth of the oven while bread was
baking. It appears to feed chiefly on
flour, while not despising the bodies of
its own brothers and sisters. It has been
reported to resist a degree of heat which
would prove fatal to most insects.

The native species of silverfish live
under bark, stones, and in similar situa-
tions. Their food seems to consist of bark
and lichens, while some species are
possibly earnivorous. As has already been
mentioned, none of our native species
enter houses, and they cannot be classed
as pests. Some of the indigenous forms
live in ants’ nests, the little Atopatelura
kraepelini being a fairly common species.
These ant-nest-inhabiting silverfish are in
the nature of more or less tolerated
‘guests’ of the ants, although their hosts
do not seem to benefit by their presence;
the reverse seems rather to be the case.
Janet, in 1896, described his observations
regarding a European form of these little
silverfish, Atelura (Lepismina) formi-
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caria. He says that “these guests keep
circulating and gliding about among the
ants, but never remain standing in their
neighbourhood. I have sometimes seen
the ants threaten the Lepismina and even
spring upon them, but the latter are so
agile that they always escape. Never-
theless, in my artificial nests, where they
have greater difficulty in concealing them-
selves than in the natural nests, they are
eventually captured.” Janet made further
observations on the behaviour of these
little ecreatures, which he described:
“From the instant that the first foragers
returned to the inhabited chamber of the
nest, the Lepismina showed, by their
excitement, that they perceived the odour
of honey. Soon a considerable number
of ants were grouped in couples for the
purpose of regurgitating. They elevated
their bodies slightly and often raised
their forelegs, thus leaving a vacant space

under their heads. As soon as a
Lepismina came near such a couple it
thrust itself into the space, raised its

head, suddenly snapped up the droplet
that was passing in front of it, and made
off at once, as if to escape merited
pursuit. But the ants standing face to
face are not free enough in their move-
ments even to threaten the audacious
thief, who forthwith proceeds to take
toll from another couple, and continues
these tacties until his appetite is
appeased.” Similar habits will, no doubt,
be found among the Australian species.
The silverfish are divided into two
families: the Lepismatidae, which con-
tains the true silverfish, and the
Machilidae. The Machilidae cre curious
creatures, which look rather like dried
shrimps as they cling to the rocks. They
are probably even more primitive than
their relatives the Lepismatidae.
Allomachilis froggatti is found in eastern
Australia, usually on or near the sea
coast. It is rarve, and nothing is known
regarding its life-history and habits.
Two other families are included in the
Order Thysanura to accommodate fthe
allies of the silverfish; these are the
Campodeidae and the Japygidae,
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The Campodeids are minute whitish
creatures which bear a fairly close
resemblance to young silverfish, but they
are slenderer, their heads are markedly
rounded, and there are two instead of
three filaments, or cerci, at the extremity
of the abdomen. These active little insects
burrow in damp soil or moss, but nothing
further is known as to their habits and
life-history. They are but seldom seen,
possibly on account of their small size
and retiring habits, but the main reason
is, I believe, that they are not specially
looked for. Systematic collecting should
considerably increase the number of our
known species.

My first acquaintance with the little
Campodeids came about through collect-
ing soil suspected of harbouring beetle
pupae in a gully in the ranges near the
Tuross River, New South Wales, in 1936.
On my return to the Museum, this soil
was transferred to a breeding jar and
kept moist. IHaving occasion to inspect

A Machilid (Mesomachilis maoricus),
left, and a Japygid (Heterojapyx
gallardi), right.

After Tillyard.

One of the minute soil-dwelling
Campodeids (Campodea philpotti).
This is @ New Zealand species.

After Tillyard.

the jar a few weeks later, I noticed small
white insects actively moving about in
the soil ; they were Campodeidae. Instead
of the expected beetle pupae, T had a
fine colony of Campodea tillyardi! The
insects were kept under close observation
for some time, but without contributing
much towards a knowledge of their habits
and behaviour. As a rule, the insects
avoided the light, but from time to time
they could be seen passing and repassing
along narrow runways among the soil
grains in contact with the glass, where
they travelled at a really amazing pace
for such small creatures in their cramped
habitat. Each Campodeid seemed to live
a solitary life in its own runway or series
of runways. I never saw two or more
together. They appeared to feed on small
patches of green algae in the damp soil
and on decaying vegetable matter. After
a time, since they proved so reticent
about their lives, I decided that there was
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little use in continuing the observations,
S0 converted the inhabitants of the soil
into Museum specimens.

The Japygidae are the largest members
of the order:; the females of the Aus-
tralian species may measure up to two
inches in length. They superficially
resemble earwigs, but with the exception
of the terminal segments of the abdomen,
which are horny and chitinized, the body
is soft and pale creamy-white. The
abdomen terminates in a pair of stout,
toothed forceps, giving the insect a very
distinctive appearance. The insects live
im damp soil, and in captivity they
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burrow head first into the soil of the
breeding jar, and lie thus with only the
forceps exposed, and by this means they
succeed in capturing other insects and
slaters, which are then dragged down
into the burrow to be devoured at their
captors’ convenience. The structure of
the insect and its method of hunting are
quite remarkable, and the trap so set is
a cunning one. IHere again lies an
unexplored field open to the observer who
will patiently observe and recorvd the life
habits of these insects. Heterojapya
gallardi is not uncommon around Sydney,
especially on the North Shore.

Savaces 1IN Serce. By J. G. Hides.
(Angus and Robertson, Ltd., Sydney,
1938.) Pp. 231, with twenty-two
full-page plates. Price: 8s. 6d.

Jack Hides, whose third book this is,
died on June 19 of this year at the early
age of thirty-two. In September of last
vear he sorely taxed his energies in
bringing a desperately ill comrade
through many miles of difficult country
to obtain medical attention at Daru.
Later he came to Sydney to recuperate
and was able to complete the book, but
he did not live to see it in print.

He was born in Port Moresby, and for
eleven eventful years he was a patrol
officer of the Papuan Government
Service, during which time he made many
hazardous journeys into various parts of
that wild territory. He was thus well
fitted to tell the story of the Papuan
Native Constabulary, for he had an
intimate knowledge both of the country
and the people. Ile had acquired an
insight into the psychology of the native,
understood his customs, and  had
sympathy with his beliefs. He was thus

enabled to handle with success the many
difficult situations that arise when it is
necessary to “bring in™ a killer who is
not a murderer in our sense, but merely
one who obeys the dictates of Nature and
of tradition. The headhunter of yesterday
is often the constable of tomorrow, and
Hides tells us in this work that the
Orokaiva warriors, perhaps the finest in
all Papua, who fought the Government,
and killed some of its officers, provide
the best recruits for the Papuan Armed
Constabulary.

The book is a fine tribute to the
native  constabulary, their  bravery,
endurance and devotion to duty and to
their white leaders. The narrative
describes many arduous journeys into
dangerous country where courage and
tact were needed if lives were to be
saved and missions brought to a success-
ful conclusion.  With justifiable pride
the author tells us that he was instru-
mental in  arresting 150 “murderers”,
including some of the most blood-thirsty
headhunters in Papua—and this without
having to shoot one of them.



