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The Life of a Dragonfly
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N a calm, sunny morning of a weekend in early November, I am standing by the edge of a small pond in
which grow many interesting aquatic
plants, water-lilies, bull-rushes, myriophyllum and potamogeton. The bullrushes 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 waterlilies 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
(Anax papuensis) appears suddenly on
the scene, flashes across the pond, rises in
a graceful curve to capture a small unwary moth, and disappears as quickly
as it came. A few minutes later I hear
a click of wings, followed by a low drumming sound from the farther edge of the
pond, and I see two of these same dragonflies apparently engaged in combat. It is,
however, not a fight, but a friendly interlude 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.

O

It is here that the bull-rushes come in
handy. One can gaze through the delicate
screen of green uprights without disturbing the insects in their evolutions. The
pair are now coming along the pond towards 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
can 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
manoeuvre 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 egglaying ; 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
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Larva or nymph of Austrolestes analis Ramb., full-grown, in the act of devouring a
Chironomid larva (x 3).

Larva or nymph of Argioicstes icteromelas
Sel., full-grown (x 24).

Larva or nymph of Hemicordulia tau Sel., fullgrown (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 flying tandem-wise ;
instead, they disengage, and the male
rises and circles high into the air, while
the female, apparently with great trepidation, proceeds with rapid, jerky movements to wash off into the pond the fertilized 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 bipunctata. 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 waterlevel, a pair of small damselflies have just
settled. These two are coupled tandemwise. 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 halfway 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 ovipositing. Both are accompanied by their
males ; both slit open the tissues of waterplants ; and both insert their elongated
eggs within the slits. Some of the floating 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 situ within it
On the other hand, the swift Hemicordulia and the darting Diplacodes dispense with the formality of slitting the
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tissues of water-weeds, and deposit
rounded eggs in water merely by brushing 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 laying their elongated eggs in splits in planttissues, 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 dragonfly larvae. The little damselflies, which
we have already stated are the most
ancient types of the order, have, as might
be expected, larvae which are most like
the corresponding adults. These are
slender, gracefully built aquatic forms,
of the types shown in the photographs
of Austrolestes analis and Argiolestes
icteromelas, and easily recognized by the
possession of three conspicuous breathingorgans 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 trout,
and are known vernacularly as "mudeyes," 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, Anax
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 and
suitable aquatic plants growing in it.
Besides these, it is advisable to have a
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Emergence of Anax papuensis Burm. from the
egg: Left, pronymph emerging from egg-shell;
young larva emerging from procentre,
nymphal sheath; right, the young larva free.

(All figures x 20.)

[R.J.T., del.

few Petri dishes containing water with
a little duck-weed floating on it. We
begin our study by gathering the waterlily 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 observation. 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 Anew, occupies a little less than
three weeks. When the time for hatching approaches, the embryo can be seen
clearly within the egg by using transmitted 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 increases to about eighty. A vesicle filled
with nearly colourless blood next appears
between 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 pressure 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 causes 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 creature 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 alimentary 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 convenient object where it can lurk undetected 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 called 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 considerable 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
When
organ called the movable hook.
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
Anax 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 continually 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 increase in size and become more elongate
in form ; beginning as small buds, they
next become triangular flaps, and later
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Full-grown larva or nymph of Anax papuensis
Burnt. (x 11.)
Upper right, view of labial
mask extended (x 2); below, the same, folded
into position of rest, ventral vicw (x 2).

[R.J.T., del.

take up a peculiar position, the hind
wing-sheaths coming to overlie the fore.
During its growth the larva of Anax
passes through some very peculiar colour
changes, which are not fully understood.
When it is about one-fourth grown, specimens are frequently found which are
black in colour, with transverse creamcoloured 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 advisable to transfer it to a fair-sized
aquarium, with various kinds of waterweeds growing in it, and a plentiful

JAN. 16, 1932

supply of 81
Not more th
should be ke
are eannibali
their fellows
continue to
rapidly. Wi
ing spring I
and grow vei
less than a
the Anax ny
transform it
Before the
transformati
into the as
nymph cease
and torpid.
tissues are g
body become
wing-sheaths
it, stand up
evidently sv
emergence h
out of the it
veniently sit
plant, and
its powerful
now increas
particularly
eyes and at 1
first splitting
in the midd]
thorax, and

to the head.
by the insect
in an effort t
tight nymphs

soon accompl
split, and 11
thorax, whit]
as it widens 1
wings are wi
and then t he
backwards m
its abdomen
action of du
These are tit
waved about
tight hold on
skin; very of

JAN. 16, 1932.

THE AUSTRALIAN MUSEUM MAGAZINE.

supply of smaller insect larvae as food.
Not more than two or three Anew larvae
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 following spring they again feed voraciously
and grow very rapidly, so that, in a little
less than a year after the egg was laid,
the Anax nymph is full fed and ready to
transform 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 conveniently 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
eyes 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 brought into action, being
waved about until they are able to get a
tight hold on the stem above the nymphal
skin; very often this is only accomplished
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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 exuviae. 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 together 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 watch the expansion of a dragonfly's wings. The operation usually takes about ten minutes; 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 incomplete 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 to
carry on the race for another year.

