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ring, surrounding the area of the pupil
and embedded in the iris tissue. The con-
fraction of this muscle reduces the area of
the pupil ; in strong lights, glare et cetera,
this muscle functions like the diaphragm
of a camera, and so reduces the amount
of light entering the pupil to reach the
retina. The second of these muscles lies
a little deeper in the eye, and is con-
nected with the function of accommoda-
tion, or focussing of near objects. By its
action the lens is permitted to alter its
shape and become more convex, thus
giving it a differing focal length.

(4) Refracting or Focussing System.—
This is rather too complex to deal with
at length. Suffice it to say that the
normal, healthy eye when at rest is so
arranged as an optical system as to focus
parallel rays of light on to the rod and
cone layer of the retina. The rays, from
being parallel to one another, are “re-
fracted” or bent towards one another as
they pass into and out of the cornea, again
as they pass through the convex lens, so
that eyentually, instead of being a
parallel bundle, they unite in a pencil
point. Objects nearer to the eye than
twenty feet have divergent rays arising
from them, and unless the convexity of the
lens is altered, these diverging rays would
fail to focus on the retina and the result-
ing image they create would be blurred,
like a bad photo. The lens, through the
agency of the ciliary muscle is, therefore,
in a constant state of change to allow for

the focussing of objects; this act is
referred to as accommodation.
The abnormal eye is so constructed

when at rest as not to focus parallel rays
on to the retina, and this is the reason for
the wearing of spectacles, the glasses of
which are constructed so as to correct the
inherent deficiency of the focussing
system. Long sight, or hypermetropia, is
such as to require convex spectacle lens;
short sight, or myepia, needs concave
lens, Astigmatism is a term used when
two diameters of the cornea have differ-
ent curves, instead of being equal as in a
true spherical surface. A portion of a
tennis ball has a uniform curve in every

radiation, and this would possess no
astigmatic error, whereas an ordinary
spoon bowl has such an error in that
the radius of the curve in the direction of
the handle is larger than the radius of
the curve at right angles to the handle.

The focussing or optical system of the
eyve is necessary to produce sharp defini-
tion of the outside world, but is not of
itself the act of sight, which appertains to
the retina and brain. In the condition
known as cataract the lens develops blurs,
smudges, or opacities which hinder its
function, and eventually the lens becomes
non-transparent or opaque, so that
although the retina be healthy, impulses
of rays from the objects cannot reach it
owing to the opacity of the lens. It is
rather like being inside a room with the
blind drawn. Raise the blind, extract the
cataract (requiring the most delicate
operation in the whole of surgery), and
the way is open for these rays to reach the
retina. But the focussing power of the
lens has been removed from the eye, so
that the image is very indistinet, and the
patient who has had a cataract operation
has to replace the intra-ocular lens by
an equally powerful lens worn as a
spectacle glass, and, as the function of
accommodation has been interfered with,
the individual requires a different glass
for focussing objects at varying distances.

(5) Pressure System.—It is obvious
that a hollow cup or shell like the sup-
porting system must need some packing
to keep it from collapsing on itself. The
eyeball has a normal pressure or tension
of its own which must be maintained,
otherwise diseases arise and the tissues
undergo degeneration. Consider a foot-
ball. Until the bladder has air blown
into it, it is soft and useless, much like
an eye which has had a puncture wound
which has allowed the escape of intra-
ocular fluid. The footballer knows by
feel the proper tension or tightness to
which the football should be inflated in
order to make it most serviceable. So
with the eye. Fluids, rather like a saline
solution, are in constant cirenlation in-
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side the eye, being secreted from blood
vessels into areas devoid of tissues, there
to circulate and undergo a continuous
outward  drainage through minute
channels. Should access to these channels
be hampered there is a tendency for the
fluid to accumulate in the eyeball and
thereby for the pressure or tension to be

raised. If this raised tension be continued,
either permanently or intermittently, the
retina becomes squeezed and eventually
blindness results. An increase of intra-
ocular pressure goes by the medical name
of glaucoma, one of the worst sight-
destroyving diseases to which the eye is
subject.

The Life of a Dragonfly

By R. J. TiLLyarp, D.Sc., F.R.S., ETC.

N a calm, sunny morning of a week-
end in early November, T am stand-
ing by the edge of a small pond in

which

grow many interesting aquatic
plants, water-lilies, bull-rushes, myrio-
phyllum and potamogeton. The bull-

rushes form a tall edging to one side of
the pond, a very convenient hiding-place
from which to observe without being seen ;
the myriophyllum and potamogeton
spread out in irregular masses; the water-
lilies expand their clusters of leaves,
floating flatly on the water, with here and
there a freshly opened flower of exquisite
beauty breaking the circular outlines of
the leaves. There is scarcely a perceptible
breath of air over the pond. There comes
a whirr of wings, and a large Dragonfly
(Anar papuensis) appears suddenly on
the scene, flashes across the pond, rises in
a graceful curve to capture a small un-
wary moth, and disappears as quickly
as it came. A few minutes later I hear
a click of wings, followed by a low drum-
ming sound from the farther edge of the
pond, and I see two of these same dragon-
flies apparently engaged in combat. Tt is,
however, not a fight, but a friendly inter-

lude between male and female before
mating. Their evolutions together in the

air are so rapid that one cannot quite see
what is happening: but the result of a
quick entanglement and disentanglement
is that they now appear together, flying
in good order, tandem-wise, the male in
front of the female, holding her by the
back of the neck with his anal claspers,
and, as it were, solicitously asisting to
explore the many likely places in the pond
where her eggs might be laid.

I't is here that the bull-rushes come in
handy. One can gaze through the delicate
screen of green uprights without disturb-
ing the insects in their evolutions. The
pair are now coming along the pond to-
wards me, stopping here and there to
explore the floating leaves. Soon they
arrive at a fine clump of water-lily leaves
situated only a few feet from where I am
watching. The female alights on a broad,
flat leaf, and moves backwards until she
an feel the edge of it with the tip of her
abdomen. Meanwhile the male, with
wings whirring, remains poised almost
vertically in front of her, evidently by this
manceuvre assisting her to maintain her
balance in a rather unstable position.
Finally, she selects a suitable area on the
underside of the leaf near its edge, and
curves her body round it, rasping its soft
tissues with her ovipositor and evidently
laying several eggs one after another in
them. A kind of intentness seems to settle
down upon the pair; the male is tireless
in his spinning energy as he keeps poised
on quivering wings in front of the female.
A period passes which appears to me to
be fully five minutes, but is probably
much less, during which the pair remain
preoccupied with this business of egg
laying :; then there is a sudden swoop from
above, and a somewhat smaller but
swifter dragonfly, the common species,
Hemicordulia tau, tries by a sudden dart
to interfere with the pair, and succeeds
sufficiently to cause them to rise in the
air and continue their explorations
further down the pond.

A little later, Hemicordulia tau itself,
one of the fastest and best of fliers, dashes



Jan. 16, 1932, THE AUSTRALIAN MUSEUM MAGAZINE. 311

—

Larva or mymph of Austrolestes analis Ramb., full-grown, in the act of devouring n
Chironomid larva (x 3).

Larva or nymph of Argiolestes icteromelas Larva or nymph of Hemicordulia tau Sel,, full-

Sel.,, full-grown (x 2Z1). grown (x 2).
[Photos.—Dr. A. J. Nicholson and Miss A. G. Burns.
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rapidly past me engaged in pairing with
its mate in the air. This pair, however, do
not continue for long fiying tandem-wise :
instead, they disengage, and the male
rises and circles high into the air, while
the female, apparently with great trepida-
tion, proceeds with rapid, jerky move-
ments to wash off into the pond the fertil-
ized eggs which are oozing in a kind of
jelly from the end of her abdomen. This
is done by repeatedly descending to the
level of the pond and then quickly dipping
the tip of her abdomen on the water, with
a kind of brushing movement.

Further out on the pond there now
appears a smaller dragonfly, bright red
in colour, flying tandem-wise in front of a
greyish-brown companion, which is the
female of the same species, Diplacodes bi-
punctata. The female is doing almost
exactly what the female Hemicordulia
did, brushing off sticky masses of eggs
from the end of her abdomen into the
water; but she is assisted by the male,
who accompanies her everywhere.

On a nearby reed, a foot above the water-
level, a pair of small damselflies have just
settled. These two are coupled tandem-
wise. They are Austrolestes leda, the male
a lovely blue and bronze, the female
duller and with much less blue on her.
They are exploring the reed-stem, moving
slowly down it until the female reaches
the water-level. Having descended half-
way into the water, she starts slitting the
stem with her ovipositor and inserting
eggs into it.

The little damselfly and the huge Anax
agree closely in their methods of oviposit-
ing. Both are accompanied by their
males: both slit open the tissues of water-
plants; and both insert their elongated
eggs within the slits. Some of the float-
ing leaves on the pond are seared with
criss-cross markings where numerous
dragonflies have rasped their tissues. If
such a leaf be gathered and held up to
the sunlight, the eggs can be seen clearly
in situw within it.

On the other hand, the swift Hemi-

cordulia and the darting Diplacodes dis-
pense with the formality of slitting the

tissues  of water-weeds, and deposit
rounded eggs in water merely by brush-
ing them off from the end of the abdomen.

The fossil record shows us that, of all
the living types of dragonflies, the little
damselflies are the most ancient. All of
these use the cumbersome method of lay-
ing their elongated eggs in splits in plant-
tissues, and so also do the more ancient
types amongst the true dragonflies. It is
only the most highly evolved of these
latter, as represented by the two genera
Hemicordulia and  Diplacodes already
mentioned, which have simplified the
original process by dispensing with the
ovipositor and producing instead, direct
from the abdomen, a more rounded type
of egg which can be washed off straight
into the water.

There are two different kinds of dragon-
fly larvie. The little damselflies, which
we have already stated are the most
ancient types of the order, have, as might
be expected, larvie which are most like
the corresponding adults. These are
slender, gracefully built aquatic forms,
of the types shown in the photographs
of Awstrolestes analis and Argiolestes
icteromelas, and easily recognized by the
possession of three conspicuous breathing-
organs at the end of the body, called the
caudal gills. On the other hand, the true
dragonflies possess larvae which differ
greatly in form from the adult insect,
being much stouter, like Anas papuensis,
or else more spider-like, with a short, squat
body and long legs like Hemicordulia tau.
These types never have any caudal gills,
but breathe by means of a complicated
series of internal gills situated within the
rectum. They make a fine bait for troul.
and are known vernacularly as “mud-
eyes,” as most kinds live at the bottom
of streams and ponds and are remarkable
for the prominence of their large eyes.

Let us now follow out the individual
life history of the big fellow, Anar
papuensis. To do this, we must provide
ourselves with an aquarium and some
small glass jars, each of which should be
provided with a clean sandy bottom al}fl
suitable aquatic plants growing in 1t
Besides these, it is advisable to have 4
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Emergence of Anax papuensis Burm. from the

egg: Left, pronymph emerging from ezz-shell;

centre, young Ilarva emerging from pro-

nymphal sheath; right, the young larva free.
(All figures x 20.)

[R:3a, deél:

few Petri dishes containing water with
a little duck-weed floating on it. We
begin our study by gathering the water-
lily leaf in which we have observed the
female Anax to oviposit. Holding it up
to the sunlight, we see at once the slits
made by the insect, and, on cutting these
open, we have no difficulty in finding the
elongated eggs. It is best not to separate
these out, but to cut small sections of the
leaf with the eggs still in situ, and place
these in one of the Petri dishes for obser-
vation. If necessary, a few of the eggs
can be separated out for examination
under the microscope. We shall pass over
here the changes which occur in the egg
during the embryonic period, which, in the
case of Anax, occupies a little less than
three weeks. When the time for hatch-
ing approaches, the embryo can be seen
clearly within the egg by using trans-
mitted light, and the two large eyes begin
to darken. Some little time before actual
hatching, the heart can be seen beating.
The pulse is at first only about thirty
beats to the minute, but it slowly in-
creases to about eighty. A vesicle filled
with nearly colourless blood next appears
hetween the actual head and the egg-cap.
and a peculiar pulsating organ appears
in the head itself. This organ swells up
rapidly and fills with blood, causing

the head to swell and to exert great pres-
sure on the egg-cap. The latter gives way
suddenly under this pressure, and the
little embryo flows smoothly out from
behind it for its full length. One observes
with surprise that it is not an active
larva, as one would naturally expect,
but a smooth, swathed, inactive thing with
its appendages folded neatly against its
body, just as in the case of a chrysalis or
pupa. This little creature, which is quite
unable to fend for itself, is known as a
pronymph. As it moves forward out of
the egg-shell, one anticipates that it will
pass out freely into the water. However,
this does not happen: instead. it comes
up with a full stop just as it is free for
its full length, and it is then seen that
the end of its body is provided with a
strong spine which catches against the
split egg-shell, and thus holds the little
creature in position for a minute or two.
There it stays, swaying gently in the
water, but only for a very short time. The
pulsating organ in its head now appears
larger than ever, and, beating regularly,
draws in all the blood from the vesicle
already mentioned and so caunses the head
to swell up very rapidly to about twice
its original size. In less than half a
minute from the birth of the pronymph,
there is a second split along the back of
the head, and from the pronymphal sheath
there now emerges a true dragonfly larva,
sometimes called a nymph or a naiad.
This curious little ereature is for the most
part transparent, the only opaque parts
being its large dark eyes, a big plug of
undigested yolk in the middle of its ali-
mentary canal, and the beautiful foliate
gills situated in folds in the rectum. Its
legs and mouth parts are free and are very
soon brought into use, and the little larva
will be seen to swim rapidly to some con-
venient object where it can lurk un-
detected and begin to feed.

To rear our larva, it is necessary to
supply the water in the Petri dish with
plenty of slipper-animalcula or else small
water-fleas. The Anax larva is provided
with a remarkable organ ecalled the mask.
peculiar to dragonfly larvae, which is used
to capture its prey. It is really a special-
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ized lower lip or labium, but is of con-
siderable length and is held folded back
below the head and covering the mouth ;
one could imitate it roughly by covering
one’s face with one’s hand while the elbow
rests against the middle of the chest, only,
in the case of the dragonfly larva, the
mask is not attached to the shoulder, but
actually to the underpart of the head. The
mask itself ends in two strong lateral
lobes, each armed with a sharp prehensile
organ called the movable hook. When
the mask is shot out, the lateral lobes fly
apart and are then contracted by strong
ligaments so that they close automatically
and firmly on their prey. Held in this
vice-like grip, the helpless victim is
dragged struggling to the mouth of the
Anar larva, where it is devoured at
leisure by the powerful jaws,

The growth of the Anax larva is rapid,
for it is very greedy, and there appears
to be no limit to its feeding powers.
Within a few days the first ecdysis or
change of skin takes place, and the larva
appears of a pale greenish colour. We
are now able to note the method by which
the larva travels through the water. It
uses its legs but little, and that mostly
for clinging to water-weeds. For actual
movement through the water it progresses
by a primitive kind of turbine action,
shooting out water from its rectal gill
chamber, and thus moving forward in a
series of jerks. All the time the beautiful
gills within the chamber can be seen to be
working rhythmically to and fro, so that
it is evident that water is being continu-
ally drawn in and out of the rectum
irrespective of the need for progression.

When the young larva is a month or
two old it should be placed in a small
glass jar and provided with somewhat
larger food in the form of small damselfly
or mayfly nymphs. These it will attack
very readily. A number of stages is now
passed through, and before the larva is
half-grown it is possible to see the tiny
wing-buds forming on the back of the
thorax. At each ecdysis these buds in-
crease in size and become more elongate
in form; beginning as small buds, they
next become triangular flaps, and later

Full-grown larva or nymph of .\flnx ptlll"f"l‘-‘i"-‘;
Burm. (x 14,) Upper right, view of ‘L'l'lnl
mask extended (x2): below, the same, folde

' res ; al view (xZ).
into position of rest, ventra (R, del.

take up a peculiar position, the 1‘1'1"‘1
wing-sheaths coming to overlie the fore.

During its growth the larva of Anar
passes through some very peculiar colour
changes, which are not fully 1111(:101'3‘[00(!.
When it is about one-fourth grown, speci-
mens are frequently found which are
black in colour, with transverse cream-
coloured bands: occasionally also brown
specimens are found. Such specimens
would be extremely conspicuous in a mass
of water-weed, but it may be that they
seek different habitats in nature, hiding
on dark twigs or on the muddy bottom of
the pond, in which case the change of
colour would be very advantageous. AS
the larva grows, however, its original
semi-transparent green colour is restored.
and I have never found a dark coloured
larva of this species more than half grown
at most.

The larva will continue to feed and
grow throughout the summer. By the
time that it is half an inch long it is advis-
able to transfer it to a fairsized
aquarium, with various kinds of water-
weeds growing in it, and a plentiful
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supply of smaller insect larvae as food.
Not more than two or three Anax larvee
should be kept in one aquarium, for they
are cannibalistic and readily make war on
their fellows. During winter they will
continue to feed, but do not grow so
rapidly. 'With the advent of the follow-
ing spring they again feed voraciously
and grow very rapidly, so that, in a little
less than a year after the egg was laid,
the Anar nymph is full fed and ready to
fransform itself into a dragonfly.

Before the actual metamorphosis or
transformation of the full-grown nymph
into the adult winged dragonfly, the
nymph ceases to feed and becomes listless
and torpid. Internal changes of the
tissues are already going on: the whole
body becomes somewhat swollen, and the
wing-sheaths, instead of lying flatly above
it, stand up from it and are themselves
evidently swollen. When the time for
emergence has come, the nymph climbs
out of the water, up the stem of a con-
veniently situated reed or other aquatic
plant, and fixes itself firmly by means of
its powerful claws. The internal swelling
now increases at a more rapid rate,
particularly around the large compound
eves and at the back of the thorax. The
first splitting of the nymphal skin occurs
in the middle of the dorsal line on the
thorax, and extends rapidly forwards on
to the head. It is probably brought about
by the insect arching its thorax strongly
in an effort to withdraw its head from the
tight nymphal skin. This is actually very
soon accomplished by the widening of the
split, and the head is followed by the
thorax, which bulges out from the crack
as it widens backwards. Next the legs and
wings are withdrawn from their sheaths,
and then the insect hangs with its head
backwards motionless for some time, with
its abdomen still imprisoned, until the
action of the sun has hardened its legs.
These are then 1)1‘011;_’,']” into action, I)(‘illg
waved about until they are able to get a
tight hold on the stem above the nymphal
skin; very often this is only accomplished

by means of a series of jerks, which help
to draw the abdomen partially out of its
sheath. Once the emerging dragonfly has
succeeded in getting a firm hold of the
stem, it quickly withdraws its body, which
is then seen to be longer than that of the
nymph, but not as long as that of the fully
developed adult fly.

The dragonfly now moves upwards on
the stem, so as to be quite free from its
nymphal skin or exuviwe. At this stage it
is practically defenceless: no doubt, many
fall a prey to spiders and birds. However,
rapid changes are still going on: the
body continues to elongate, and the wings,
which first appeared as small bags filled
with a greenish fluid, expand rapidly
through the blood being driven into them.
As they expand, they narrow, so that the
two sides of the original bag come to-
gether and finally fuse, except along the
courses of the veins, where small channels
are left for the blood and nerves. It is a
most interesting sight to wateh the ex-
pansion of a dragonfly’s wings. The opera-
tion usually takes about ten minuntes; the
basal portions expand first, and then the
distal. The colour of the freshly expanded
wings is usually pale greenish owing to
the still included blood, and the incom-
plete fusion of the two sides gives the
wing a definite iridescence. This does not
disappear until the action of the sun has
completed the drying of the wings—a
process which sometimes takes several
days, and during which the flight of the
insect is necessarily feeble.

As soon as it has strength to fly, the
newly emerged dragonfly betakes itself to
some sheltered spot where it can rest,
free from the chance of capture by its
enemies, until such time as it is strong
enough to sally forth on its own in search
of prey. Thus, within one year of the
laying of the egg, the whole life-cycle is
completed, and a new generation of swift,
strongly flying dragonflies is ready to
greet the early summer sunshine and 10
carry on the race for another year.
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Some Australian Ticks

By ANxTHONY MUSGRAVE,

OWN the ages in many climes
the small noxious animals known
as ticks have proved themselves to

be a source of intense suffering or death
to man and his domesticated animals.

Ticks are members of the class Arach-
nida, which includes such eight-legged
animals as spiders, scorpions, harvestmen
and solpugids, and, with the mites, are
grouped into the order Acarina. They are
not to be confused with the six-legged in-
sects which constitute a separate class,
the Insecta. Ticks are placed in a super-
family, the lrodoidea, which is subdivided
into two families, the [lrodide (Hard
Ticks) and the Argaside (Soft Ticks).
About forty species of ticks have been
recorded from Australia.

The Argaside are easily distinguished
from the lLrodidwe by the leathery integu-
ment which invests their bodies. The
lrodide, on the other hand, possess a
hard shield or scutum, which in the male
covers the whole body and prevents any
great distension, and in the female forms
a small patch on the anterior part of the
dorsum, the rest of the body being capable
of great distension. In the Argasidwe the
capitulum, which includes the mouth-
parts, is ventral in position and hidden
from above, while in the lrodide it is
placed at the anterior end of the body
and is plainly visible. The spiracles or
breathing pores are very small in the
Argaside and situated anterior to the
bases of the fourth pair of legs, while in
the lrodide they are generally large and
placed well behind the bases (coxie) of
the fourth pair of legs.

In the Argaside sexual dimorphism is
slight, but in the [lwodide it is very
marked. The Argaside when gorged show
only a slight dorso-ventral thickening, but
the females of the Irodidwe when gorged
swell enormously in size,

LIFE HISTORY.

A tick passes through four distinet
stages in its life history: egg, larva,
nymph, adult. The transition from larva
or “seed tick” to adult takes place by a
series of moults; the larvie may be identi-
fied by the six legs, the nymph may be
differentiated from the adult by the
absence of the genital pore. Ticks vary
in their life histories. In some ticks, such
as the Cattle Tick (Boophilus annulatus
australis) all the stages are passed on
the host, the female dropping to the
ground when engorged. In the Dog Tick
(Lrodes holocyclus) and its allies each
stage when engorged drops from its host,
moulting taking place on the ground.
Some ticks confine their attentions to one
species of animal or group of animals,
while others are impartial in their choice.

FAMILY ARGASIDE—SOFT TICKS,

These leathery flattened ticks resemble
bed-bugs, and never increase much in size
after feeding. They have been recorded
as attacking man, birds and bats. Two
genera are included in this group, Argas
and Ornithodorus. A well-known member
of the first-named genus is the Fowl Tick
(Argas persicus), a species world wide in
its distribution and introduced into Aus-
tralia. It may be met with in coops and
fowl houses, hiding by day in crevices.
It is the vector or transmitter of the
organism of avian spirochaetosis, and it
has been recorded that in Persia it com-
monly attacks man, its bite being
regarded as very dangerous, particularly
o strangers.

The eggs of the tick are found in
crevices in the woodwork of fowl-houses,
and about two or three weeks elapse
before the young ticks emerge. The young
or seed ticks, as in the similar stage in
other kinds of ticks, have only six legs.
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They crawl on to their host and there
attach themselves, remaining from four
to ten days before leaving to rest and
moult. This period takes from four to
nine days, and at the end of the moult
the fourth pair of legs has been acquired.
Each tick is now a nymph, and remains in
hiding during the day, issuing forth at
night to attack its host and returning to
its retreat long before the dawn. Before
complete maturity is attained, it moults
twice. The adult female tick may measure
nearly half aninchinlength. The males are
short-lived, but the females may live for
long periods, one isolated female living
for two vears and three months, while
another in a group lived for four years
and five months.

The Fowl Tick has formed the subject
of articles by various authorities in Aus-
tralia, among which may be mentioned
those by Mr. W. W. Froggatt in the Agri-
cultural Gazette of N. S. Wales for March,
1912, and by Mr. P. Rumball in the
Queensland A gricultural Journal for
August, 1925. The Department of Agri-
culture, N.S.W., has recently issued a
pamphlet forming “Diseases of Animals

The Fowl Tick (Argas persicus), a frequenter
of fowl houses and coops.
[Nancy B. Adams, del.

Splintered wood infested with Fowl
Tick.

[From Poultry Farming in New South Wales. ]
Leaflet No. 41.” entitled “The Fowl Tick
(Argas persicus) and  Spirochetosis
(Fowl Tick Fever)”, and to which readers
are directed for particulars regarding
control and treatment,

FAMILY IXODID.E—HARD TICKS.
Some ten genera of the family Ixodide
are represented in Australia, and some
members of the genera, Lrodes, Boophilus,
Amblyomma and Aponomma, are here
dealt with. These ticks are readily iden-
tified by the hard scutum or shield present
on the anterior part of the body of the
female or covering the whole body of the
male.

The Bush or Dog Tick.
Some eleven species of ticks of the
genus Irodes are recorded from Australia,
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and of these the form best known is the
Dog, Bush, or Bottle Tick (Izodes holo-
cyclus). This species occurs commonly
along the coastal region of eastern Aus-
tralia, and it has also been recorded from

O

Male of the Dog Tick (Ixodes holoeyelus); it
may measure 3 x 2 mm. The yellowish scutum
covers the whole of the hody.

[E. A. King, del.

the Bunya Mountains, Queensland, from

South and Western Australia, while
Nuttall and Warburton also record it

from India. It is plentiful in the vicinity
of Sydney on the northern shores of the
harbour, and is particularly abundant in
the suburb of Mosman, and from Manly
to Narrabeen, where every year during the
spring and summer dogs and cats suc-
cumb to the effects of tick poison. The
species has been recorded from a number
of hosts, such as the Pouched Mouse
(Phascologale), kangaroo and wallaby,
rat (Rattus rattus), duck, Ant-thrush
(Pitta), the Common Opossum (Tricho-
surus vulpecula), but about Sydney the
bandicoot (Perameles) appears to be its
natural host. Mr. A..J. Marshall has re-
cently recorded it from the Sugar
Squirrel (Petaurus breviceps) .t

In 1921 Dr. Sydney Dodd showed that
paralysis in dogs was due to Irodes holo-
cyclus, which had long been suspected as
the cause. It was not, however, until 1926
that the life history of the species was

Australian Museum
October-December,

Marshall :
NO:: 8

1A, J.
Volume 1V,

Magazine,
1931

described by Mr. I. Clunies Ross, of the
Veterinary School, University of Sydney.*
I have drawn on his paper for much of
the information embodied here.

Tick paralysis occurs in man, the dog,
and other domesticated animals on the
east coast of Australia. Only the mature
female of [lrodes holocyclus causes the
disease, the male and the immature
stages being relatively harmless. These
immature ticks or “seed ticks,” as they
are called, are, nevertheless, capable of
ausing severe irritation, and, as the late
Dr. E. W. Ferguson has pointed out,
“attack human beings in large numbers
(over 200 have been taken off a single
individual).”

A single mature tick may cause fatal
paralysis in man and the dog, and it is
considered that the causal factor in the
production of the disease is a toxin
secreted by the salivary glands of the tick.
In dogs the symptoms of tick paralysis
are loss of co-ordination commencing in
the hind legs, the forelegs, head and neck

Female of the Dog Tick (Ixodes holoeyelus),
which when unfed measures 32 x 1°7 mm. or

when gorged about 11 x 9 mm. The reddish-

vellow scutum occupies the anterior end of
the body.

[E. A. King, del.

?I. Clunies Ross: “The of Iwxodes
holocyeclus .-\“(sum;mn, with a redescription of the
Adult and j\,\'mnhm Stages and a redescription of
})I:t;. I;z!l)t‘;\;&-. Parasitology, Cambridge, xvi, Decem-

Bionomics
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becoming subsequently affected. Death
appears to be due to respiratory paralysis.
Mr. Clunies Ross? and Dr. Sydney Dodd*
have stated that there is a period of five
or six days before the onset of symptoms.
This has been determined by them experi-
mentally, but the consensus of opinion is
that symptoms may be manifest in the
animals within twelve hours after attach-
ment, and death may take place long
before five days have elapsed.

Some people are of the opinion that
dogs born and reared in a tick-infested
locality will come to enjoy immunity from
the disease, or that once an animal has
recovered from an attack of tick paralysis
it will be immune. It would appear from
information T have been able to acquire,
and from the researches of Clunies Ross,
that no faith can be placed in these sur-
mises; animals may appear to be immune
from attacks for some time, only to suc-
cumb eventually to a *“bite.”

The late Dr. IE. W. Ferguson published
in The Medical Journal of Australia for
October 4, 1924, a paper entitled “Deaths
from Tick Paralysis in Human Beings.”
In it he lists eight cases that ended
fatally. These were mostly children of
tender years, three or under, though one
child was thirteen or fourteen. This shows
the need for watchful care on the part of
parents with young children in a tick-
infested locality.

Fear is frequently expressed that a
mature tick will work its way under the
skin and into the body or head of its host.
There are no grounds for this belief: the
skin in the vicinity of the tick may become
reddened and swollen so as to surround
it, but it never burrows beneath the skin.
It must breathe while engorging, and, as
will be seen below, if the breathing aper-
tures hecome clogged the tick will die.

Treatment.—Methods adopted for
destroying the tick embedded in the flesh

T, Clunies Ross : ““An Experimental Study of Tick
Paralysis in Australia,” Parasitology. Cambridge,
XVIIi, December, 1926.
4 Dr, Sydney Dodd: “Tick Paralysis,” Agric. Gaz.
A‘.?.II’., xxxii, April 2, 1921, pp. 265-272; May 2,
1921, pp. 331-337.

of human beings are numerous and varied,
but usually are modifications of those
cited below. To destroy the tick should
be the first consideration. This may be
accomplished by dabbing on either tur-
pentine, kerosene, paraffin oil, castor oil,
methylated spirits, tineture of iodine, or
any of the lighter and more penetrating
oils. The effect of the oil is to close the
two breathing pores or spiracles situated
near the base of the legs. After the oil
has been applied a short time may elapse
before the next operation, that of remov-
ing the tick, or, if the victim is away from
home and no forceps handy, the opera-
tion can wait, care being taken to see that
the tick is kept “well oiled.” When oppor-
tunity permits, the tick may be seized
with a pair of smooth-pointed forceps, and
prolonged gentle pressure on the
body of the tick should induce it to re-
linquish its hold. Forcible removal of a
tick usually results in the head portion
or capitulum remaining embedded in the
skin, the files of teeth on the hypostome
holding it firmly in position. Sometimes
it may be found that a tick can be dis-
lodged in toto owing to its not having had
sufficient time to effect a hold. Some
resort to the method of snipping off the
body of the tick after an application of
turpentine or kerosene, leaving the head
part to work its way out; but such a
method is not recommended.

In the case of domestic animals, the dog
or cat requires to be carefully searched,
particularly round the ears and nape of
the neck, and the tick or ticks destroyed
by turpentine or some specific as sug
gested above. If the animal is showing
symptoms of tick paralysis, it may be
given enough bicarbonate of soda (or
baking powder) to cover a sixpence, in
butter, lard, or milk, every two or three
hours. No meat, only milk, should be
given to it, and it should be kept warm.
Some animal owners have found that bi-
carbonate of soda is not always effective,
and, in advanced stages of the disease,
administer instead three drops of nwr
romica in milk or a teaspoonful of brandy.
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The Cattle Tick (Boophilus annulatus australis),

marks; in cirecle, ticks on hide of beast; and right,

Hides through courtesy of Michaelis, Hallenstein Pty., Ltd.,, Melhourne. 1

causes so much damage to local hides that hides have to be imported into Australia. 1
to hides by brands and by ticks are two problems facing the tanner in .\us_trull:l.

[ Photo.—G. €. Clutton.

Others prefer a decoction of tobacco juice,
while a Collaroy resident has implicit
faith in a liquid made by boiling the roots
of the common bracken fern. I give here-
with a method suggested by Mr. Terence
Hinder, the well-known dentist, which
appeared in The Mosman Daily for Satur-
day, October 27, 1923. He says: “Firstly,
locate the tick, then apply a drop of tur-
pentine on the body of the tick:; leave for
five minutes, then draw the tick out with
tweezers. If the dog shows any symptoms
of paralysis in the hind legs (or any other
form of sickness) give immediately the
following mixture: Two drops of tincture
aconite in a dessertspoonful of aniseed
water every four hours; between doses
give one teaspoonful of brandy; keep on
until the dog is quite well. Any reputable
chemist will make this us for you. The
following food may be given three times
a day: bovril, one teaspoonful; half an
egg, 2 oz, milk. During the tick season
give dogs a little sulphur in milk once a
week. Keep dogs warm while undergoing
this treatment.”

left, tanned hide with tick
free from tick infestation.
Infestation by ticks
Injury

showing, on
tanned hide

The Cattle Tick.

In point of economic importance, the
Cattle Tick (Boophilus annulatus
australis) may be regarded as the first of
all our ticks. The species is but briefly
dealt with here, but it has formed the sub-
ject of a comprehensive account published
by the Institute of Science and Industry
and forming Bulletin No. 13, now out of
print, but available in public libraries.

The tick owes its importance to the fact
that it is a pest to cattle by causing tick
fever, or redwater fever, owing to its being
the vector or transmitter of Piroplasma
(Babesia) bigemina or Dbovine piro-
plasmosis, and it also causes tick worry,
tick poverty or tick anwemia by infesting
the beasts in such countless numbers that
they lose condition and die.

According to Gilruth, the tick appears
to have been introduced into Australia
from Batavia in August, 1872, on Asiatic
(Brahma) cattle. Its appearance in Aus-
tralia seems to have been first noted at
Glencoe, south-east from Port Darwin, in
1880-81. It has spread over nearly all
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Queensland with the exception of the arid
parts, and as far south as the Richmond
River in New South Wales: it has spread
also to the Kimberley district of Western
Australia. The tick is apparently closely
allied to, if not identical with, the Texas
Fever Tick (Boophilus annulatus) of the
United States of America, and differs
only in slight structural features.

The fully engorged and matured tick
drops from her host to lay her eggs which
may number about 3,000. From these the
“seed” or larval ticks emerge after a fort-
night or three weeks, according to weather
conditions. They crawl up the grass
blades, herbage, stumps, or fences, and
there await any animal or object that
may brush past. Once a larval tick has
reached its host, it crawls about until it
has reached a soft spot on the skin,
attaches itself by means of its mandibles,
and begins to suck up the blood of its
host. It moults after a week spent on its
host, passing from the six-legged larva to
the eight-legged nymph. It moults again

&y

Female of the “Kangaroo” Tick (Amblyomma
triguttatum), from North Queensland.
[E. A. King, del.

at the end of a week, and the sexual
organs having developed in the interim,
the tick is now mature.

In the work cited above, it is stated:
“The loss from mortality caused by tick
fever in Queensland alone is estimated at
seven million pounds sterling. Consider-
able loss from this cause also occurred
in the Northern Territory and Western
Australia. The decrease in the value of
leather production of Queensland
amounts to about £114,000 for one vear

alone. Further, the affected States have
sufftered considerable direct loss from

mortality caused by tick worry. interfer-
ence with the natural increase of the
herds, retardations of growth and im-
provement of stock, from diminished pro-
duction of meat, milk and dairy
products.”

The “Kangaroo™ Tick.

The genus Amblyomma contains some
eight species of ticks which occur on mar-
supials, reptiles and domestic animals.
Of these I have selected the somewhat
handsome tick, Amblyomma triguttatum,
which I designate the Kangaroo Tick,
since it is represented in our collection
from kangaroos from north Queensland
and Western Australia. It is recorded
also from the platypus, and cattle, dog
and horse. The male may measure about
3-2 mm. in length, while the female, unfed,
may measure 5 x 32 mm. and engorged
13 x 11 mm., according to Fielding's work.
It has a wide distribution, occurring in
New South Wales in addition to the
localities mentioned. The male is
elongately oval in shape, reddish-brown
in colour, with the seutum ornate, and
with irregular long pale patches on the
sides of the scutum and a pair of pale
spots at the posterior end of the body.
The female is also oval in shape and
reddish-brown.  The scutum is heart
shaped, with a pale shining spot at the
posterior angle which serves as a ready
means of identifying the species, and pale
spots may also be present in the antero-
lateral fields.
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Male of the “Kangaroo” Tick (Amblyomma

triguttatum),
[E. A. King, del.

The Noddy Tick.

When Messrs. Tom Iredale and G. D.
Whitley of this Museum were on Michael-
mas Cay, off Cairns, Queensland, they
found a species of tick, of the genus
Amblyomma, occurring in numbers on the
Noddy Terns (Megalopterus minutus)
and on the herbage of the island. The roof
of the hut which housed the scientists and
the men engaged at work on the bore, served
as a resting place for the noddies., which

frequently dislodged ticks from their
bodies. These ticks crawled or dropped

to the ground or on to the occupants in
the hut beneath. In his diary Mr. Whitley
wrote on Friday, May 21st, 1926: “Ticks
are obnoxiously plentiful. Some are very
small, not much bigger than a pin’s head,
others like fair-sized spiders, whilst on
the web between the toes of the noddies
there are hard brown parasites. The
noddies appear to be more ‘ticky’ than the
Wideawakes (Onychoprion  fuliginosa),
and the grass, ete., in their rookeries is

full of ticks, so that one’s legs become

sprinkled with them when walking
through it. Even young birds have ticks
clustered upon their chins.  Several

"

‘ticky’ noddies died today.” On Monday,
May 24th, 1926, he again writes: “Going
round the cay at half tide, I stooped to
pick up what 1 thought was a small
cowry, but found that it was a huge tick
which had evidently fed to repletion on
some noddy and dropped off its host on to
the beach where it crawled slowly along.
[f it had not been caught, it would doubt-
less have given rise to numerous young.
So far as I know, there is at present no
check on ticks here. I had one in my
abdomen last night, dropped kerosene on
it and pulled it out. It caused a swollen,
red, inflamed area around it, which was
quite painful.”

The “Goanna” Tick.

The genus A ponomma includes five Aus-
tralian species occurring on goannas
(Varanus) and snakes for the most part,
though one species, A. ecinctum, may fre-
quently be met with on the black passalid
beetle (Aulacocyclus kaupi). The com-
monest species of the genus is Aponomma
decorosum, nearly every goanna in New
South Wales or Queensland bearing a
number of these ticks embedded in its
scaly body. It has also been recorded

“Goanna
on sKin of Varanus from Blue Gum Knob,
Upper Chichester Valley.

[Photo.—@G. €. Clutton.

Tick (Aponomma decorosum)
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from a python. The specimens in the
accompanying illustration were taken on
a goanna in the Upper Chichester
Valley, near Dungog, nearly all being
males. The male is almost circular in
shape, and about a twelfth of an inch or
25 mm. in length. The scutum is reddish-
brown, while a whitish margin which en-
circles it is broken posteriorly by eleven
festoons or rectangular areas. A whitish
triangular-shaped or inverted “Y” mark
occurs in the centre of the scutum. The
female is a larger tick and, according to
Mr. Fielding, may measure from 9 to 12
mm. or nearly half an inch in length.

CONCLUSION.

These are but six of the forty species of
ticks recorded from this continent, repre-
senting those forms most likely to be en-
countered. It will be noticed that two are
introduced species, whilst of the other
three indigenous forms only two are
known to attack man.

Of recent years ticks have been studied
more than heretofore, and some important
confributions have appeared on the group.

The most outstanding of these is that
entitled “Ticks: A Monograph of the
Ixodoidea,” by G. H. F. Nuttall, Cecil
Warburton, W. F. Cooper, and L. E.
Robinson, much of the information and
the classification adopted in this article
being derived from this work, which deals
with ticks from all over the world. In
1925 the late Dr. E. W. Ferguson pub-
lished an article in the Awustralian
Zoologist, Vol. iv, pp. 24-35, on Australian
ticks, listing all the species then known.
In 1926, Mr. J. W. Fielding, of the Aus-
tralian Institute of Tropical Medicine,
Townsville, North Queensland, produced
a very useful compilation entitled “Aus-
tralasian Ticks,” which forms Service
Publication (Tropical Division), No. 9,
of the Division of Tropical Hygiene of the
Commonwealth Department of Health, in
which he gives figures and deseriptions
of all our known ticks and appends a list
of the literature relating to the group.

In conclusion, I would express my
appreciation of the help afforded by Dr.
K. K. Spence, Mr. Tom Iredale, and Mr.
H. S. Grant in drawing my attention to
specifies for “tick bite.”

Notes and News

Ix the October-December number of Tie
AvstraniaNn MuseuM MacaziNeE attention
wasdirected to fourteen of the twenty-three
species of birds illustrated on the coloured
plate appearing in that part. Since then
Mr. Neville W. Cayley’s What Bird is
That?, a comprehensive guide to all the
known species of Australian birds, has
been published. It was from this hand-
book, then in course of preparation, that
the plate was taken. The space avail-
able in the current number of the
Magazixg is insufficient for discussion of
the remaining nine birds, except in a very
brief manner: if so treated the observa-
tions would duplicate the notes given in
Mr. Cayley’s book. The [2ditor, therefore,
refers the reader to What Bird is That?,
which is reviewed elsewhere in this issue.
—Eb1T0R.

Mr. Akira Kamito, Entomologist, De-
partment of Agriculture, Ministry of
Agriculture and Forestry, Tokyo, Japan,
visited the Museum during November and
inspected our collections. e is inter-
ested chiefly in the pests of rice. and Mr,
K. €. McKeown, Assistant Entomologist,
formerly of the Water Conservation and
Irrigation Commission at Leeton. New
South Wales, was able to supply him
with particulars regarding the destruction
of rice by insects in that area.

3 i B [

During November, Dr. G, A. Water
house, Trustee and Honorary Entomolo-
gist, made a collecting trip in the north-
ern parts of the State, and as a

result
several interesting and valuable specimens
have been added to collection of
butterflies.

onr
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Mr. G. P. Whitley, Ichthyologist,
recently returned from a vacation spent
at Rarotonga, Cook Islands, where he
made a collection of marine animals for
the Museum. He also secured a series of
photographs and much information re-
garding the history, the natives, and the
zoology of that part of the South Seas.
It is anticipated that subsequent issues
of the MacaziNe will contain articles by
him on these subjects. The fishes ob-
tained by Mr. Whitley at Rarotonga will
be of value for comparison with col-
lections recently obtained from Oceania,
particularly a series from Nukualofa,
Tonga, contributed by the Rev. A. I
Wood, M.A., and some well preserved
shore fishes from Suva, Fiji, presented
by Mr. J. 8. Callaghan. Mr. Whitley has

noted that the majority of the fishes in
these collections show an interesting
similarity to those of the Great Barrier
Reef of Queensland.

* i % *

In November, Mr. Anthony Musgrave,
Entomologist, visited the Dunedoo and
Binnaway districts on his annual
holidays, and paid a short visit to the
Warrumbungle Mountains. Insects and
spiders were collected on the trip, and
these form a useful addition to the col-
lection, since little is known entomologic-
ally of this region. While in the Binnaway
Scrub he secured six examples of a rare

Skipper Butterfly (7rapezites luteus
Tepper), hitherto known only by one
example from New South Wales, pre-

served in the Australian Museum,

Book

Wuar Birp 1s Toar? By Neville W.
Cayley. Angus & Robertson, Limited,

1931. Price: 12s, 6d,
Australia is fortunate in being the

home of many interesting and beautiful
birds, and also of many accomplished
and enthusiastic ornithologists and bird-
lovers. There are also several fine works
devoted to the description and portrayal
of our avifauna, yet there was room for
the book under review, which will cer-
tainly play an important part in further-
ing a knowledge of, and fostering a love
for Australian birds. It is a succinct
yvet complete guide to our birds, every
species of which is figured in colour by
the author, who has long been recognized
as a leading painter of birds,

The author has, in general, adopted
the plan of grouping the birds by their
habitats, which has the merit of bring-
ing together the kinds which are normally
found living in the same area. For that
large class which desires to know the
names and something of the habits of the
birds observed in a bush ramble, by the

Review

river bank, or on the heath land, this
arrangement is more useful than if the
grouping were on the lines of a strictly
technical classification, which is for the
serious student and the expert. Identifica-
tion is rendered easy by the admirable
plates, in any one of which the birds are
all drawn to the same scale, a key in-
dicating the dimensions in proportion to
life size.

The letterpress relating to the various
figured species can be readily found by
searching for the corresponding numbers.
The descriptive notes are brief yet full
of information, giving scientific and alter-
native common names, distribution, food,
habits, kind of nest, appearance of eggs
and breeding season. There is a very full
index of scientific and common names.

The printing of letterpress and plates
!lil.S been excellently done, and the work
I8 in every sense one which reflects great
credit on all who have been associated in
its production. The price is very reason-
:11.110, and places the work within the reach
of anyone who desires to possess a copy-

C.A.



