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some of the better known forms of Aus-
tralian aquatic Hemiptera.

WATER-STRIDERS OR POND-SKATERS.

Under the above names are included a
number of water bugs, members of the
family Gerridae, which are frequently met
with skimming over the surface of both
fresh and salt water.

A Water-strider, Gerris australis, which glides over
the surfaces of ponds and streams. Some of its re-
latives occur in the open ocean, hundreds of miles from
land. (Enlarged.)
[Photo.—G. C. Clutton.

Certain of these water-skating bugs, re-
latives of those forms which glide over the
surface of fresh-water ponds and streams,
are to be found in great numbers in the
calm seas of the tropics. Here, often
hundreds of miles from land, they skate
over the surface of the ocean, resting and
depositing their eggs upon weeds or other
debris. They are the only insects which
have taken to a sea-faring existence, and
even they do not live continually in salt
water. Though these bugs differ somewhat
from the true aquatic hemiptera, they spend
so much of their lives on the water that
perhaps a few remarks concerning them
will net be altogether out of place. Their
long legs are densely clothed with fine
hairs, which also cover the body. The
*“ water-striders ” are more nearly allied
to the land bugs, and are provided with
long and -well developed antennae. They
really walk upon the elastic surface of the
water, and it is said that if their feet become
wet they sink through the surface filin.
It is apparently for this reason that these
bugs have been observed carefully cleaning
and drying their legs and the attached

hairs, by raising them from the surface
one at a time until the operation is complete.

Water-striders often occur in large num-
bers on fresh water and on the estuaries
around Sydney, the writer having secured
large numbers from the Port Hacking River,
National Park, New South Wales. An
accumulation of fine scum which was ap-
parent in places on the surface of the water
was found to have large numbers of ** Water-
striders 7’ entangled in it, and, these being
unable to move freely like their more for-
tunate brethren on the adjacent clean
water, were easily. captured. The second
and third pairs of legs in the pond-skaters
are of considerable length and move back-
wards and forwards so that the insects
might almost be said to row themselves
over the water, except for the fact that
they do not break the surface. The ab-
domen is usually very small, the eyes are
large and prominent, while the antennae
are long and conspicuous, a character which
separates the pond-skaters from the true
water bugs, in which the antennae are small
and inconspicuous, being almost concealed
in cavities on the underside of the head.

Pond-skaters are said to breed in great
numbers among the weed and flotsam of
the Sargasso Sea, where it has been esti-
mated! that approximately 20.000 eggs of
a species of Halobates were attached to a
single floating feather from the wing of a
sea bird.

WATER-SCORPIONS AND TOE-BITERS.

Under the above vernacular names are
included a number of bugs which have been
placed in the family Nepidae, characterised
by the possession of two caudal appendages,
which are grooved on their inner sides.
When these two appendages are closely
applied to one another the two grooves
are united to form a tube through which the
insect is able to breathe. When the re-
mainder of the insect’s body is submerged
the tip of this tube remains above the surface
film of the water, and thus the insect’s res-
piratory system is in direct communication
with an inexhaustible supply of free air.
The front pair of legs are more powerfully
formed than the second and third pairs and
are adapted for seizing. The second and

1Beebe, ** The Areturus Adventure,” p. 61.



92

THE AUSTRALIAN MUSEUM MAGAZINg

third pairs of legs are but poorly adapted
for swimming, with the result that these
insects are somewhat sluggish in their
movements. Their drab colour and re-
semblance to their surroundings renders

Ranatra australiensis, a typical ‘‘ toe-biter ’ with a
wide distribution in Eastern Australia, frequents ponds
and old brick pits in the neighbourhood of Sydney.
It seizes its prey by the raptorial fore-legs and after-
wards Kkills it by means of the sharp proboscis. The
two halves of the breathing apparatus can be seen at
the posterior end of the body. (Slightly reduced.)

[Photo.— (. . Clutton.

the water scorpions to a large degree in-
conspicuous, so that much of their prey
comes within easy reach, and they obtain
a plentiful food supply with comparatively
little exertion.

The familiar name of * water-scorpions ™’
doubtless originated from the somewhat
superficial resemblance of some of these
nsects to scorpions, the large fore-limbs
rather distantly resembling the cheliceres
of a scorpion, while the elliptical body and
lfJI]g abdominal appendages would further
heighten this illusion. Apparently the name
~ toe-biters ” has been applied to these bugs
by persons who have thought that they
were bitten while bathing in freshwater
pools and streams.

——

One Australian species,  Ranalra gy,
traliensis, is stated by Mr. H. M. Hale o
the South Australian Museum, to lay egs
about three and a half millimetres in length,
five nymphal stages being passed throug)
by the young bugs before the adult cop.
dition is reached. Certain American ang
Indian species are said to deposit theiy
eggs in the tissues of plants. The food of
** water-scorpions == consists of almost any
small aquatic animals or unfortunate insects
which happen to fall into water tenanted
by these voracious creatures. Mr. Hale:
who kept numbers of these insects, says
“ examples were maintained in aquaria
for some months, during which time the
satisfying of their gastronomic needs was
a matter of some moment.” The eggs of
fresh-water fish are also said to form part
of the food of Nepid bugs. Five species of

A ‘‘ water-scorpion,” Laccotrephes tristis, which occo™
throughout Australia, its vernacular name Suggwmilh
a resemblance to the true scorpion. It is included e
the same family as the ** toe-biters '’ and has simild
habits and breathing organs. (Enlarged)
[ Photo.—G. €, (futton.

*Hale, Records South .

. Australian Mll-‘it-‘l;"" Vo
I1, No. 4, 1924, p. 612,
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Nepidae occur in Australia, most of which
are fairly widely distributed, the com-
monest forms occurring around Sydney
being Laccotrephes tristis, which is a flattened,
oval-bodied insect and Ranatra australiensis,
an elongate cylindrical species, whose body
is about the diameter of an ordinary wheat
straw.
FISH-KILLERS.

Perhaps some of the most remarkable of
all water-bugs are included in the family

The Giant Fish Killer, Lethocerus indicum, which
;angu from India to Australia. In India this species
as been observed to capture and feed upon young fish
and toads Recently many specimens of this bug have
lh);een collected in and around Sydney and sent to the
useum. It is usually taken around electric lights.
(Enlarged.)
[Photo.—@G. C. Clutton.

Belostomatidae and are popularly known
as " fish-killers.” One of these, Lethocerus
tndicum, is one of the largest bugs known,
and has a range extending from India,
through the neighbouring islands to Aus-
tralia, where it is by no means uncommon,
and in the past few weeks examples of
this bug have been forwarded to the Museum

from Sydney and the suburbs. The body
of Lethocerus indicum is flattened and fitted
for swimming, the forelegs are admirably
fitted for grasping the insect’s prey, while
the hind legs are adapted for swimming,
On the undersurface of the head is situated
the short beak, with which the victims are
despatched and their body juices removed.
Apart from the ease with which the Belos-
tomatids move through the water, they are
also quite at home in the air, being provided
with well developed wings which enable
them to fly long distances when migrating
from one body of water to another. Many
of these bugs are attracted to electric lights
and are often to be found congregating about
them in large numbers, sometimes great
distances from water. In America this
migratory habit is a serious menace to fish-
hatcheries or artificial fish ponds for the
bugs soon increase in such numbers as to
become a menace to fish raising. For this
reason it is advisable to keep electric lights
some distance away from fish ponds.

Observations from India have shown that
Lethocerus indicum feeds upon the young of a
common toad. Grasping the young toads
which are on the surface of the water, the
bug inserts its beak near the hind legs of
the victim, which appears to be unable
to struggle and soon becomes limp. In
addition to toads, frogs and small fish are
preyed upon by these bugs, which secrete,
themselves among rubbish on the bottoms
of pools, grasping any luckless victims in
their strong raptorial fore-legs. The eggs
of Lethocerus indicum are pear-shaped ob-
jects, about one eighth of aninchin length,
and are laid in clusters on the stems of
water-plants growing on the edge of pools,
the young on emerging making their way
to the bottom.

Another bug which is included in the
family Belostomatidae, is a much smaller
and broadly oval species, Sphaerodema
rusticum, which measures approximately
three quarters of an inch in length. This
species, which occurs commonly in Australia,
lives among water-weeds, and the eggs are
rarried about in a mass attached to the
back of the male until they hatch, This
species is not only common throughout
Australia, but its range extends to India
and the Philippine Islands. A number of
allied species throughout the world have
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been observed carrying the eggs about
attached to the back of the adult insect.
For a long time it was thought that the
females attached the eggs to their own
backs as they laid them, but it remained
for a German observer named Schmidt to
discover that many males carried eggs.

Sphaerodema rusticum, a widely distributed species
in Eastern Australia. The female lays her eggs in a
mass on the back of the male, who attends to their
care and transportation. The illustration shows a
male upon whose back are deposited a number of eggs.
(Enlarged.)
[Photo.—G. €. Clutton.

The method of attachment of these eggs
remained a mystery however, until cleared
up by aquarium observations made by an
American, Miss Slater, on bugs belonging
to the genus Zaitha. She observed that
the female laid them on the back of the
unwilling male, though often having to
struggle for hours to accomplish the task,
but not giving up until she had succeeded.
Speaking of her observations Miss Slater
says :—"" That the male chafes under the
burden is unmistakable ; in fact my sus-
picions as to the sex of the egg-carrier were
first aroused by watching one in an aquarium
which was trying to free itself from its
load of eggs, an exhibition of a lack of
maternal instinet not to be expected in a
female carrying her own eggs. Generally
the Zaithas are very active, darting about
with great rapidity, but an egg-bearer re-
mains quietly clinging to a leat with the
end of the abdomen just out of the water.
If attacked he meekly received the blows,
seemingly preferring death, which in several
cases was the result, to the indignity of
carrying and caring for the eggs.

——

BACK-SWIMMERS,

The most characteristic feature aboyt
this group of water-bugs is their curioyg
habit of swimming with the ventral o
undersurface of the body uppermost, They
form the family Notonectidae, and ocey
in similar situations to most of the othe

ater-bugs, being found in both muddy
and clear water, which may be either runnin,
or stagnant. On the underside of the
abdomen, that is, the portion which i
uppermost in their normal habit of back.
swimming, is a longitudinal keel or caring
with a channel running along either side
of it. Kach of these channels is covered
with numbers of closely set hairs, with the
result that a tube is formed, and in this i
contained the air used by the insect when
submerged. When the supply of air is
exhausted the *° back-swimmer ™ rises to
the surface, where the tip of the median keel
15 exposed for a few seconds, and a fresh
supply of air is drawn into the two channels.

When a fresh supply is obtained the bug
swims below the surface, at first having
to use its swimming legs to counteract the
buoyancy of its body and prevent it popping

Enithares bergrothi, a member of the Family ;\otg-
nectidae. Its peculiar method of swimming with t el’
body ‘‘ upside down '’ has earned for it the name 0
‘* back-swimmer.'"" (Enlarged.
[Photo.—G. €. Clutton.

up to the surface. As the imprisoned air
becomes used up the bug shows a tendency
to sink, but a few strokes of the swimming
legs enables it to maintain its position. In
the Notonectidae the tarsi or feet all ter
minate in two claws, while the last three
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joints of the hind legs are fringed with hairs
to act as paddles.

About eleven species of ** back-swimmers *
are recorded from Australia, the two dominant
genera being Anisops and Enithares. Two
species belonging to the former genus,
Anisops hyperion and Anisops doris, occur
commonly in suitable haunts around Sydney,
and are found distributed throughout a very
large part of Australia. Among the largest
species of Australian “ back-swimmers 7 is
Enithares bergrotht, which occurs throughout
the whole of Australia, and is also found in
New Caledonia, from which it was first
described. Its colour varies considerably,
ranging from almost white to black. This
species does not occur in such large numbers
as do certain species of Anisops, upon the
younger forms of which it has been observed
feeding. A sting from HEnithares bergrothi
is said to be somewhat similar in its effect
to that of a bee, the wound being accom-
panied by swelling.

The food of ** back-swimmers > consists
of almost any small aquatic animals which
they are able to attack and overpower,
mosquito and other dipterous larvae being
caught with apparent ease. Stridulating
or sound-producing apparatus consists of
two horny prongs, one on either side of the
beak and these are rubbed across a spined
area on the tibiae of the front pair of legs.
This stridulating serves to attract the atten-
tion of the females during the mating season,
and similar sound-producing apparatus is
present in the * water-boatmen ” which
will be dealt with in the following section.
Mr. H. M. Hale* who made aquarium ob-
servations on Anisops hyperion considers
that there are at least two generations of
this * back-swimmer ” every year. Most
of the Australian species of ** back-swimmers™
are thought to deposit their eggs in the
tissues of water plants, the abdominal ter-
minations in the female of a number of
species being eminently adapted for boring
nto plant tissues. Anisops hyperion inserts
the eggs into cavities bored in the stems of
water plants, the deposition of each egg
occupying little more than a minute, while
portion of the egg is left protruding from
the cavity in which it was laid. The life
cycle of this species occupies about two

“Hale, Records South Australian Museum, Vol.
I1., No. 3, 1923, p. 406.

months from the deposition of the egg to
the adult stage, and from the time of hatching
until the adult condition is reached, the
young * back-swimmers * pass through five
stages or instars.

WATER-BOATMEN.

Under this name is included a number
of bugs which differ considerably from the
remaining families of aquatic Hemiptera,
and form the family Corixidae. In this
family the upper surface of the head overlaps
and completely hides the prothorax, while
on the underside of the head is situated the
very short and somewhat flattened beak.
The eyes are large and widely separated.
Each of the three pairs of legs in the Corixidae
is different in shape, and each pair serves
different purposes. The fore-legs are con-
siderably modified, the tarsi or feet being
modified into scoop-like structures which are
termed the palae. On the inner edges of
the palae are situated a number of long,
stout spines, and these are supposed to
produce the stridulations beneath the water
by rubbing against a number of much shorter
bristles situated on the thighs. The middle
pair of legs are long and slender, each bearing
at its extremities two claws, by means of
which the insect is able to retain a hold on
waterweeds when wishing to remain sta-
tionary or during the process of egg-laying.
On the hind legs the tarsi are considerably
flattened and fringed with a number of
long hairs, the entire structure functioning
in much the same manner as the blade of an
oar, and propelling the insect through the
water.

Water-boatmen are world-wide in their
distribution, and to date about fourteen
species are known from Australia. These
occur chiefly in slowly running or still water,
and by the aid of their posterior legs are
able to move rapidly and with great ease.
When at rest the middle pair of legs serve
to anchor them to water-plants and other
submerged objects, and as the bugs take a
considerable supply of air with them con-
tained beneath the covering of fine hairs on
their bodies, they are able to remain under
water for a considerable time. Of the four-
teen species recorded from Australia, quite a
number have a considerable range throughout
the continent, while a number of species
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may occur in close association with one
another. Mr. H. M. Hale' records having
collected eight distinct species from a single
pool in the vicinity of Adelaide. One
species of * water-boatman ” which occurs
around Sydney, is Arclocorisa truncatipala,
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A typical ‘* water-boatman,” Arctocorisa truncatipala ;
the insect propels itself through the water by means of
the paddle-like hind legs. (Greatly enlarged.)

[After H. M. Hale.

which is also common in South Australia,
Victoria, and Tasmania. The eggs of one
species have been observed by Mr. Hale?
attached in large numbers to the stems of
water-weeds and other vegetation over-
hanging the banks and entering the water,

‘Hale, Records S. Australian Museum, Vol. II.,
No. 2, 1922, p. 312.

*Hale, loe. cit., p. 312.

The Trustees have been fortunate enough
to acquire from Captain Frank Hurley the
negatives taken by him on his two ex-
peditions to Papua in 1920-21 and 1922-23.
This splendid collection numbers about
1100 and contains a large number of native
studies, views of ceremonial gatherings,
pictures of native industries and archi-
tecture, landscape views, and an interesting

—

and were seen to be situated in gloyly.
running, shallow portions of the streay
Each egg measured one millimetre in length,
and was attached to some water-plant o
other object by means of a flexible thregq.
like stalk, the end of which was flattened iy,
a small disc so as to provide a firm anchg rage,
In certain of the lakes adjacent to ).oni;;(,
City two species of water-boatmen are said
to occur so plentifully that their eggs gy
collected in vast numbers and used as foqq.
Reeds are placed in the shallow waters of
the lakes, and after the eggs have heen de.
posited the reeds are removed and the egos
detached from them by beating. The eggs
are made into cakes by mixing them wit}
meal, and form a very important article of
diet among the Indians and half-breeds,
Water-boatmen capture their prey with
the anterior pair of legs, with which the
victims are held until the nutriment cay
be extracted from their bodies. Various
observations throughout the world have
shown that water-boatmen can subsist on g
number of different foods, such as algae,
rotifers, eggs of fish and mosquito larvae.
From this it may be assumed that they are
practically omnivorous in their diet, while
their partiality for the larvae of disease
carrying mosquitoes may in some degree
lessen the numbers of these pests.
Certain of the bugs dealt with in this
article make suitable material for aquaria,
and if a supply of small aquatic animals is
available, such as mosquito larvae, water
“fleas,” and similar minute soft-bodied
animals, little difficulty should be experienced
in acquiting and keeping a number of these
highly-fascinating insects.

series illustrating the pearling industry.
coral reefs and marine life. Captain Hurley
is acclaimed one of the most skilful and
successful of photographers and it goes
without saying that every negative I
this collection is a gem. We are extremely
grateful to Captain Hurley for his generosity:
which has enabled the Trustees to acquire
these unique negatives at much below their
market value.
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Australia’s Largest Fossil.

The Rhoetosaurus Dinosaur.
By HeBer A. Loneman, F.L.S.

Director of the Queensland Museum.

IN answer to the question by Lepidus :
" What manner o’ thing is your croco-

dile ?  Shakespeare puts into the mouth
of Mark Antony the following facetious
description :—

" It is shaped, sir, like itself, and it is as
broad as it hath breadth ; it is just
so high as it is, and moves with its
own organs; it lives by that which
nourishes it ; and the elements once
out of it, it transmigrates.”

* What colour is it of ?

* Of its own colour too.”

From these witty evasions the questioner
learnt nothing, but if Mark Antony had
described the crocodile of old Nilus as ““a
Eusuchian reptile with anisodont dentition,
quadrato-jugals with sharp anterior pro-
cesses, small infratemporal fenestrae and
procoelous vertebrae,” it is doubtful whether
Lepidus would have been much wiser.

Highly technical descriptions of vertebrate
animals are necessarily written in the
specialised terminology of comparative an-
atomy, and this conveys but little to many
readers. In this article an account will
be given in popular language of the remains
of the huge dinosaur found at Durham
Downs, near Roma, in south-west Queens-
land, which represent the largest fossil
animal yet described from Australia.!

The reptiles of to-day are relatively in-
significant compared with the giants of the
past. The estuarine crocodile, which is
the largest living reptile, rarely exceeds
twenty feet in length, but in the great
Mesozoic period, which is sometimes called
the Age of Reptiles, there were many gigantic
forms, some of which exceeded one hundred
feet in length.

'The original detailed descriptions have been
published in 7The Memoirs of the Quw:rm(rznri Muserm,
Vol, viii., pt. 3, 1926, pp. 183-193, pls. Xxix.-XxXX1l1.
ibid., Vol. ix., pt. 1, 1927, pp. 1-18, pls. i-v.

TRALIAN Museum Maaazine, Vol. 1., No.

When Richard Owen reported on the
remains of huge fossil reptiles in England
in 1841 he invented the word dinosaur,
meaning ° terrible lizard,” for these re-
markable animals. Numerous remains of
dinosaurs have been found in Europe, Asia,
Africa, and America, and it is now evident
that a prodigious variety of these reptiles
existed. Some authorities have divided
the group into Saurischia, or lizard-like
forms, and Ornithischia or bird-like forms,
the distinctions being based mainly on the
structure of the pelvic girdle. Although
undoubtedly reptilian, they were quite
distinet from modern species such as eroco-
diles and lizards, and the whole group has
become extinct. There were pygmies as
well as giants and many carnivorous as
well as herbivorous dinosaurs. All were
equipped with four limbs, but whilst most
were quadrupedal in gait, some evidently
walked almost entirely on the very elong-
ated hind legs. Some of these reptiles
were armed with grotesque series of huge
plates and spines on the body. The charac-
teristic dinosaurs possessed a great bulk
of bones, but were very deficient in brains,
these being far smaller relatively than those
in modern reptiles. In the posterior region
of the backbone the diameter of the neural
canal, or tunnel in the vertebrae for the
spinal cord, was considerably larger than
the real brain cavity. This has sometimes
been called “ the tail brain.” Fossil eggs
of dinosaurs, some of which contain remains
of actual embryos. have been found as-
sociated with their bones in the Gobi Desert
and some other places. In the Australian
Museum there is exhibited a replica of
these eggs.®

In February, 1924, Mr. A. J. Browne,
manager of Durham Downs station, dis-

2See Anderson, ' Dinosaur Eggs.” Tar Auvs-

4, Oc
tober-December, 1924, pp. 133-134.
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Site of Dinosaur Fossils at Durham Downs Station,
south-west Queensland.

[Photo.

covered a number of fossil bones partly
exposed in soil near the bank of a small gully
which runs into Eurombah Creek. A small
fragment was sent to the writer, who recog-
nised it as a new type of fossil in Australia,
and, as the result of correspondence, Mr.
Browne kindly collected about four hundred-
weight of material and sent it to the Queens-
land Museum. These remains consisted
chiefly of twenty-two bulky vertebrae, all
of which were from the tail region of a
gigantic dinosaur. The anterior ones were
about eighteen inches in height, but the
series, when put together, showed rapid
tapering, and towards the end of the tail
the diameter was only four inches. Whena
detailed comparison was made with the
remains of other dinosaurs, it was found that
this Australian fossil had special features,
and that the vertebrae were yoked or ar-
ticulated together by projecting wedges and
processes which were unlike those pre-
viously recorded. A small section from
the shaft of a femur and other fragments
were also present. The writer considered
that these fossils represented “a bulky
herbivorous quadruped with dominant hind
limbs, and a somewhat rigid tail, which
probably attained over 40 feet in length.”
It was named Rhoetosaurus brownei, the
first or generic name being based on Rhoelos,
one of the giants of mythology.

It may here be mentioned that there are
many dinosaurs which were undoubtedly

L. C. Ball.

CAarnivorous. These are chiefly
distinguished by their sharp teeth
and hollow limb bones and they
were evidently specialised for spee
and power. It was obvious that
the Durham Downs fossil did not
belong to this section. Among
the several families of herbivorous
dinosaurs the Iguanodon is well
known, and because of its rely-
tively small fore-limbs it is con-
sidered to have walked mainly on
its immense hind limbs.  One or
two characters suggested that
Rhoetosaurus did not belong to the
Iguanodon family, but to the big
group of quadrupeds known as the
Sauropoda, or lizard-footed dino-
saurs. It was tentatively placed
in the Camarasauridae, a family
which contains several gigantic
forms and which was so named by
Cope because the dorsal vertebrae were
curiously hollowed out or chambered (camera,
a chamber). The Brontosaurus, on which
one of the monsters so vividly portrayed
7 crm . - ‘
in * The Lost World " film is based, belongs
to this family, and the well-known Diplodocus,
of which a complete skeleton has heen
reconstructed, is in an allied group.

Hearing from Mr. L. C. Ball, Govern-
ment Geologist of Queensland, that other
fossils had been exposed on the same spot.
the writer subsequently visited Durham
Downs, and, with Mr. Arthur Browne's
valuable assistance, about a ton of new
material, evidently from the same skeleton,
was found in May, 1926. These specimens
had to be conveyed over very rough country
and across several gullies to the homestead.
They were then sent by motor truck some
forty miles to Roma and subsequently
railed to Brisbane. ;

Unfortunately these fossils were much
fractured and abraded and many of the
fragments were invested in matrix which
proved most difficult to remove. Months
of careful manipulation were necessary
before some of the specimens were outlined.
and small chisels, drills and even discarded
i'i‘t.zm'-hlu.d_t-s were used in the preparation.
T'he matrix consisted mainly of clay-iron-
H_l-nm‘, but there was also a closely-investing,
fine-grained, calcarcous sandstone which
acted as a natural cement.
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Conjoined Dorsal Vertebrae of Rhoetosaurus brownei

The additional material contained re-
mains of about twenty vertebrae, including
seven dorsal or rib-bearing units, and it
was most interesting to find that these
were of the characteristic * chambered ”
type of the Camarasauridae. Although in-
complete, the vertebrae were about twenty-six
inches in vertical height, the average length
of each being over seven inches. The
very complex yoking or articulating wedges
and associated processes proved to be of
special interest. A single vertebra from
the cervical or neck region was also found.

The centrum or body of each dorsal
vertebra in Rhoelosaurus is jointed to the
adjoining vertebra by means of a ball-and-
socket arrangement : a convex portion on
the front of one vertebra fits into a concavity
on the hinder surface of the anterior one.
The vertebrae of modern reptiles are also
Jointed together by wvarious forms of a
ball-and-socket articulation.

with vertebra of a modern crocodile shown as inset.

It may be mentioned that the vertebrae
of the tail are readily distinguished by the
presence of what are called chevron bones.
These are more or less V-shaped bones which
are found between the units on the under
side of the tail.

The vertebrae with hollowed-out centra
are found in the neck and back region, those
of the tail being solid. In some dinosaurs
the vertebrae are so extensively chambered
that the centra are mere shells, supported by
buttresses and plates. There is evidence
that the anterior part of the body of these
dinosaurs was relatively flexible compared
with the tail. In life these hollow vertebrac
combined strength with lightness. As Cope
put it, they acted as ** floats ” and the solid
limb bones and tail as ** anchors ”’ as these
huge dinosaurs walked in the water.

The most spectacular portion of the Aus-
tralian dinosaur yet found is the right femur,
or thigh-bone, an illustration of which is
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Cast of Femur of Rhoetosaurus brownei, with reconstruction of distal, or lower end
. "
Mr. Marshall, standing by the cast which he made, is 5 feet 11 inches in height

[ Cortrtesy of the Qi pstand M



THE AUSTRALIAN MUSEUM MAGAZINE

Model of the Amphibious Camarasaurus, an American dinosaur of the group

to which Rhoetosaurus belongs.
feet in height.

It was fifty-two feet long and ‘about twenty
Prepared by the late Erwin S. Christman, American Museum

of Natural History.

given. The distal or lower end is missing
and the preserved portion has been put
together from seven fragments. Some idea
of the size and the strength of our dinosaur
may be gauged from this bone, which is
just over five feet in length. In comparison,
the femur of a Diprotodon, our largest fossil
marsupial, is dwarfed.

In life the femur was jointed to the pelvie
girdle, consisting of three elements which
unite to form a big hollow cavity for its
head. The whole architecture of this region,
including the processes uniting the pelvie
girdle to the backbone, is very bulky, pro-
viding suitable attac hments fm' the immense
muscles necessary to move the hind legs.
Unfortunately these bones are fractured
into scores of pieces and only a partial
reconstruetion is possible.

The material at present available repre-
sents less than one half of a complete skeleton,
and our knowledge of this Australian dino-
saur is necessarily incomplete. Probably
far better specimens will be available in
years to come. The le mgth of the neck,
which is a variable feature in this group of
dinosaurs, is conjectural, but the single
vertebra found from this region is of the
clongated type. It is now considered that
the original estimate of a dinosaur over
forty feet in total length, which was gauged
from the tail, is conservative.

These fossil remains were found in fresh-
water deposits known as Walloon. which
helong to the Jurassic age of the Mesozoic.
Many fossil plants have been described from

[ Photo.—@G. C. Clutton.
these deposits. In this period there were
vast swamps which were favourable to the
development of these huge reptiles. Pro-
fessor Sir Edgeworth David, when writing
of Triassic and Jurassic times, stated that
“a vast lake stretched from at least as far
east as Brisbane more or less continuously
to Lake Eyre, a distance of nearly 1000
miles.” There is evidence that there were
extensive areas covered with luxuriant
vegetation in these ancient times. The
gigantic herbivorous dinosaurs were am-
phibious, and one imagines them roaming
slowly with unwieldy gait through the
shallow waters of that weird world of the
far-off past. It is most improbable that
they were expert swimmers or that their
habitat was in deep water. The carnivorous
dinosaurs, their natural enemies. were more
terrestrial in habit, and it is certain that
mighty conflicts took place on the margins
of the swamps. With the exception of
single claw found at Cape Patterson. Vic-
toria, and a small tooth and a caudal ver-
tebra from Lightning Ridge, near Walgett,
New South Wales, no remains of carnivorous
dinosaurs have yet been found in Australia,
but it seems probable that discoveries will
be made. The cast of the skull of 7yran-
nosaurus, the largest and best known of the

carnivores, is on view in the Australian
Museum.?

3S¢e¢ Anderson, “* A Dinosaur Exhibit.” Tunr
AUsSTRALIAN Muouseum Madcazinie, Vol, 1., No. 100

October, 1923, pp. 314-319.
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Possibly the dinosaurs died out because
of geological changes which brought about
an unfavourable environment. It has also
been suggested that some of the primitive
mammals, pioneers of the dominant ver-
tebrate group of to-day, helped to exter-
minate these reptiles by preying on their
f‘ggs.

There is a special fascination in searching
for the fossil skeletons of these enormous
animals. The big American museums and
the British Museum (Natural History) have
organized special expeditions to recover
from ancient strata the remains of giant

dinosaurs which lived millions of years 45
These reptiles are of great interest to the
scientist, as many of the forms are nh\'lrmuh
closely related to eac h other, and th(.
prese nt definite evidences of the ]il‘r](f*qqpq
of evolution. As the telescope enables the
astronomer to look far out into space apg
to thrill us with the magnitude of suns that
were once unknown, so thv study of fossils
enables the palaeontologist to look far hack
into time, and to reconstruct to some degree
the wonderful life of the remote part of
our earth, millions of years before the coming
of man. ]

Obituary.

H. L. WHITE.

HE death of H. L. White, which oc-

curred at his home Belltrees, near Scone,

New South Wales, on Monday, May 30th,
has removed an outstanding figure to whom
Australian science, and ornithology in par-
ticular, owe much.

Henry Luke White, born at Anambah,
West Maitland, on May 9th, 1860, was a
son of the late Francis White of Edinglassie
Fstate, Muswellbrook, and a grandson of
James White, who came to Australia in
1825 as sheep manager for the Australian
Agricultural Company of Port Stephens.
H. L. White belonged to a family already
widely known in the pastoral and public
life of the community, and his own fine
personal qualities had won him the esteem
of all who had the privilege of coming into
contact with him.

[n his youth he studied surveying, but
soon turned to pastoral pursuits, and in
1885 he took over the management of
Belltrees, subsequently in 1889, in part-
nership with his three brothers, acquiring
it. Under capable management it has
hecome one of the largest and most suc-
cessful pastoral properties in Australia.

Mr. White was well known as an orni-
thologist and philatelist, and the splendid
work he did in these two subjects forms an
enduring monument to his zeal and public
spirit. For many years he had sent skilled

collectors and observers to the little known
parts of the continent wherever rare or
valuable specimens might be procured,
and had formed very lm;_,v collections of
bird skins and eggs, not to hoard and gloat
over but to be uso(l for the advancement
of knowledge. His magnificent collection
of bird skins he presented some years ago
to the National Museum, Melbourne, where
it forms an unrivalled reference series. His
collection of stamps was presented to the
Mitchell Library, Sydney, and at that
time was valued at £15,000 a figure which
is now much enhanced. _

Mr. White was a member of the British
Ornithologists” Union, a Corresponding Fel-
low of the American Ornithologists™ Union,
and a member of the Royal Australasian
Ornithologists” Union, as well as a Fellow
of the R()le Philatelic Society of London.
He was a benefactor to many publie e
stitutions and movements, 1111:1 had taken
a leading part as president or member of
several pnblu- bodies throughout the Upper
Hunter District.

To the collections and finances of the
Australian Museum Mr. White was a generous
donor, and in recognition of his serviees
the Trustees elected him an Honorary Cor-
respondent. His will be keenly felt
I’V the L}'(lrll'il of llll\l(‘(n., and ]“ Illl‘lllht‘l'
of the staff, who all held him in Inuh esteent

loss
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Angler Fishes.

By G. P. WHITLEY.

TheYStriped Angler Fish (Antennarius striatus) from Middle Harbour, Syvdney.

amongst sea-weeds

This fish hides

and lures other fishes towards its capacious mouth by moving the curious

‘*fishing rod’' which adorns its snout.

H'E unexpected incidents which some-

times happen are not the least of the

charms of fishing. The baited hook may
be taken by some everyday food-fish or it
may serve to catch some queer creature
of the deep which, handled gingerly, is
usually either returned to its native element
or used as bait. Of these, perhaps the
Angler Fishes are the most interesting.

THE STRIPED ANGLER.

_ There are many species of Angler Fishes
i Australia, of which the Striped Angler
(Antennarius striatus) is best known. Al-
though plentiful, this fish is rarely seen
Imc_mm{' its colours match the weeds Iil-}.{al-il]r‘-if
which it crouches at the bottom of shallow
water. The ground colour of the Striped

| Photo,—1T'. ', Roughlen.

Angler is light brown with irregular blackish
stripes or blotches running over it in various
directions. Several stripes radiate from
its small eye, making it look somewhat
like a limpet. Even the inside of its mouth
is striped, so that the Angler can keep still,
with its mouth open, and yet be practically
invisible in its weedy environment.
Though the Striped Angler leads a sluggish
existence, it manages to catch such active
and elusive creatures as prawns, squid, and
fishes almost as big as itself. An examination
of the Angler’s structure gives us a clue to
the manner in which it accomplishes this.
It is a plump little fish, up to seven inches
long, with a rough skin which can be made
to stretch considerably. This is a useful
feature in a fish which eats prodigiously
whenever it can, and which swells itself
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A recently discovered nightmare Angler Fish (Dia-
bolidium arcturi). It has long teeth, an extraordinary
**fishing-rod '’ with a luminous ** bait,”’ and a trailing
barbel beneath its chin, and lives in very deep water
where no sunlight can penetrate.
[Atter W. Beebe.

like a Toado when it is annoyed. The
fins are remarkable; the pectoral or side
fins are elbowed and situated in front of
the gills, not behind them as in other fishes,
and the ventral or breast fins are mere
stumpy quills. These fins are used rather
like arms and legs, for the Angler Fish is
a weak swimmer, preferring to crawl slowly
along the bottom. But the most interesting
features are shown by the dorsal or back
fin. The first three spines of the dorsal
are situated over the head and nape (in
the illustration the second spine is lying
flat) : the foremost spine is rod-like with
a curious ornament or ** bait ” at its tip.

The Angler, almost invisible owing to its
colour and immobility, waves the first
spine of the dorsal fin to and fro in the water
and the bait at its tip attracts the attention
of passing prawns and other marine creatures.
As soon as they approach, and before they
can nibble the lure and thus damage it, the
Angler snaps them up in its capacious jaws.
The voracity of these fishes is astonishing ;
their appvti-tvs seem insatiable, the mouths
and stomachs of some being full of food
when they are caught.

THE ANGLER AND THE ANCIENTS,

The naturalists of old regarded the Med;.
terranean Angler Fish (Lophius piscalorius)
as a kind of frog or toad, and classed it
with the * swimming amphibia.” The Greek
poet Oppian tells in verse the habits of
this species, which is called ~toad™ or
“ Rana piscatrix.” In the 1722 trans.
lation of his work in the Mitchell Library,
Sydney, we read as follows :

Hid in the Slime the Toad of form uncouth

(That fish is all one vast extended Mouth)

Her tender Body wraps, on Prey intent,

And silent there concerts the great Event,

What softer Skin, and slower Pace deny,

Wise Foresight and successful Frauds supply.

Within her Jaws a fleshy Fibre lies,

Whose Whiteness, grateful Scent, and Worm-like
Size

Attract the Shoals, and charm their longing Eves.

She to allure oft shakes the tempting Bait ;

They eager press, and hurry on their Fate.

But as they near approach, with subtle Art

The wily Toad contracts th® inviting Part ;

Till giddy Numbers thus decoy’d she draws

Within the Circle of her widen'd Jaws.

LIFE HISTORIES.

The life histories of many angler fishes
are unknown, but such species as have heen
studied show that their growth is very
interesting. In the Goose Fish (Lophius
piscatorius), an Angler which is common
in Europe and North America, many re-
markable changes of form take place during
the metamorphosis from egg to adult.
The eggs of the Goose Fish are laid in a
jelly-like substance which swells in the
water and forms a “raft” which floats
upon the waves. The completed egg-mass
may be about thirty feet long. The jelly
is transparent, but the containing
developing fishes, give the * raft = a purple-
grey tinge, from which it receives the name
“ Purple Veil.” The number of eggs in
the purple veil of a Goose Fish is estimated
at well over a million, and the entire work
is the product of one female.

The newly-hatched young are as unlike
full.grown Angler Fishes as one could
imagine. They look like minute, delicate,
mouthless tadpoles, with broad finfolds
along the upper and lower surfaces of the
body. These larvae float at the
of the waves and many are eaten by jelly-
fishes and other :‘]u-n.]i[»_‘.;_ About a fort:

eggs,

mercy
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A rare Angler Fish (Aegoeonichthys appelii) from Hokitika, New Zealand.

known., The illustration represents the type.

night after hatching, those which survive
are greatly changed:; each has grown a
mouth, the dorsal fin has two separate
spines in front of the main fin, whilst the
ventral fins have long trailing rays. The
side fins are short and broad and not at
all leg-like. As development proceeds, the
head becomes more pronounced and the
jaws are more definitely moulded ;: the
ventral rays grow so long that they trail
behind the fish as it swims about near the
surface of the sea. The end of the Angler’s
backbone tilts up so as to form a tail which
very much resembles that of a shark. Later,
the long trailers shorten, the tail becomes
more symmetrical, the foremost spines
of the dorsal fin advance to their positions
over the head, and curious weed-like growths
appear on the body and fins. The Angler
Fish is now adolescent ; it goes to the
bottom of the sea where there are rocks and
sea-weeds, and attains full size.

Another Angler, the Mouse Fish (Ptero-
phrynoides histrio) lives in floating Sargasso
weed.  Its colours harmonise with its sur-
roundings but it does not seem to obtain
its food by piscatorial ruses, specimens in
captivity having been observed to pursue

Only two specimens of this species are

Note the curious spines arising from the soft skin of the body,

LF. E. Clarke, del.

their

prey and even to bite or eat one
another. A Mouse Fish a little over three

inches long deposited a raft of eggs which
measured three or four feet in length. One
female lays more than one raft at different
times, though a case of two having been
produced at one time is also on record.
The development of the Mouse Fish has not
yet been fully investigated. The Mouse
Fish is very widely distributed, and has
even been caught at Circular Quay. Sydney ;
it has been graphically described by William
Beebe in his book, The Arcturus Adventure,
as follows : —

From snout to tail-fin it was the piscine essence
of the fronds [of the Sargasso Weed], its fin-rays
produced into finger-like appendages, with which
it erept about in the weed, swinging from frond
to frond, dangling upside-down, and assuming
postures that were irresistibly comie. Tts foolish
face was fixed in an expression of intense earnestness,
and the stout little body performed amazing antics
with the agility of a monkey . . . Everyone who
could draw clamoured to paint this specimen, others
inspected it with a view to determining the species,
and some of us wished merely to watch it and
chuckle.

The
licity.”

poor fish eventually ' died of pub-
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DEEP-SEA ANGLERS,

Angler Fishes of various kinds are found
in almost all the seas of the world, some
wedging themselves with their fins amongst
corals, others drifting in tangled masses
of sea-weeds, whilst many kinds live in the
abysmal depths of the ocean. Nature has
provided many of the Anglers of the deep
with luminous torch-like baits, surrounded

ey o
o BT

Like Fabre's mantis, they can reverse i,
their favour the axiom that the cask myg
be greater than its contents. A specimey
of one very little-known Angler (Ling.
phryne lucifer) was once seriously ingop.
venienced by its own greediness. Thig
Angler had caught and swallowed a figh
which was bigger than itself, but the gases
of its decomposing prey carried captor and
captured up from the depths, until the

The Mouse Fish (Pterophrynoides histrio), an Angler which has taken to living amongst floating
sea-weeds, which it resembles somewhat in form and colouration,

in some cases by worm-like appendages
which must appeal to the appetite as well
as to the curiosity of the fishes and cuttles
which live in those dark regions. Most of
the abysmal Anglers are nightmare objects,
having large mouths armed with needle-like
teeth, grossly robust bodies, no ventral
fins, and very small eyes. Some of them
have been obtained which have actually
swallowed fishes longer than themselves,
the elastic nature of the stomach and skin
enabling them to accomplish this feat.

[After Jordan and Sindo.

gourmand was found by some turtle-fishers,
floating on the surface of the sea in a helpless
condition, having met its death in a para-
doxical process of falling upwards. Unlike
most of the known Anglers, Linophryne has
a long tentacle, tipped with tongue-like
lobes, trailing from its throat.

PORTABLE BRIDEGROOMS.

The most remarkable thing about lhtt
deep-sea Angler Fishes has only recently



THE AUSTRALIAN MUSEUM MAGAZINE

Diminutive male Angler Fishes attached to he bodies

of females The upper figure shows the female of a

deep-sea species (Edriolychnus schmidti) carrying the

male, upside down, attached to the lower part of her

gill-cover. The lower figure shows two parasitic males

of another kind (Ceratias holbolli) showing the mode of
attachment,

[After ", Tate Regan.
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been discovered by Mr. C. Tate Regan of
the British Museum,! who found that the
males of many of these fishes are dwarfs which
are fixed by their lips to the head or body of
the females. The union is so intimate that
it is not possible to say where husband ends
and wife begins. In one weird fish, the
male was attached upside-down to the
female, whilst in another case he was carried
on her forehead like an eccentric ornament.
The females are fairly normal in structure,
but their degenerate spouses have no al-
luring bait, no teeth, and hardly any stomach.
Beyond ensuring the continuance of their
miserable race, the males, depending solely
on the females for their nutriment, can do
little but breathe through the slits which in
them take the place of a mouth.

No deep-sea Angler Fishes with parasitic
males have so far been caught in Australian
waters, but it is probable that they will
be found when our deepest waters have been
better explored.

1Regan, Proc. Roy. Soc. London (B.), xevil,, 1925

The Australian Museum has recently
received generous support from public
minded citizens, as a result of which its
collections have been enriched and their
value to science, and the State, considerably
enhanced.

To individuals who so further work of
the institution the Trustees are empowered
to confer Honorary Correspondentship as
some slight token of appreciation. At the
June meeting of the Board of Trustees Miss
Eadith Walker, C.B.E., the Hon. Sir Alfred
Meeks, K.B.E., M.L.C., Messrs. Jas. Burns,
R.H., and R. R. Dangar were elected.

The Hon. Sir Alfred Meeks, it will be
recollected, enabled the 'Trustees to pur-
chase the Robins collection of Ethnology
which contains many fine Polynesian
pieces now so scarce and difficult to pro-
cure. The other Honorary Correspondents

in agsisting to acquire the Grant collec.
tion of ornithology enabled the citizens
of New South Wales to possess what is
undoubtedly one of the finest col-
lections made. Had it not been for their
action this collection would have been lost
to Australia, for negotiations for its purchase
by an outside institution had been started.
The State owes much to these people.

When the large Grant collection of birds
was presented to the Museum by a number of
generous donors some difficulty was found
in housing the specimens in a fitting manner.
Mr. O. C. Beale, Trustee, with characteristic
generosity took steps to have two excellent
cabinets constructed to contain the skins.
These have now been received, and our
difficulty has been overcome.
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A Census of Australian Fishes.

By G. P. WHITLEY.

ROFESSOR Henry Fairfield Osborn,

the eminent American evolutionist, has

just published the fifth of a series of
papers on the origin of species® in which he
notes the number of known species of fishes
in the world as approximately 20,000,
and compares it with the 3,500 known in
Darwin’s time, and approximately 11,000
known in 1886, his figures having been
taken from the computations of Giinther
(1896). Henshaw, it may be noted, esti-
mated 12,000 in 1912.

[t is interesting to consider the numbers
of nominal species of Australian fishes.
At the end of 1883, Sir William Macleay*
noted the total number of Australian fishes
as amounting to 1,291 species. In 1914,
the late A. R. McCulloch, who is referred
to by Osborn as one of the world’s out-
standing ichthyologists, wrote,® * Inclusive
of both the marine and fresh-water forms,
there are about one thousand eight hundred
and forty species of fishes at present known
from Australia. Though this number in-

10shorn, The American Naturalist, 1xi., No. 672»
p. 5, 1927,

Macleay, Abstr. Proc. Linnean Soc. N.S. Wales,
¢0 Jan., 1884, p. iv,

WMeCulloch, Biol. Res. ©* Endeavour,” ii., 3, 1914,

p. 77.

cludes many which will ultimately prove
to be mere synonyms of the others, yet it
is almost certain that a complete list of the
fishes occurring in our waters will exceed
two thousand.”

Mr. McCulloch compiled, in manuscript,
a list of all the fishes recorded from Ays.
tralia, adding to it each new record published,
until, at the end of 1920, he had 1,905 species,
At the time of his death, in 1925, the list
included 2,140 species, an increase of three
hundred in eleven years. Kven when purged
of synonymy, it is probable that this number
will be substantially increased in future.
More than one-half of the Australian species
are inhabitants of Queensland, where the
warm Barrier Reef waters of the north
are specially favourable to marine life, and
the more tepid waters of the Moreton Bay
districts support many southern forms.

Australia’s present census of fish species,
which number about 2,150, may be com-
pared with the approximate numbers of
fishes recorded from other places: North
and middle America, 3,200 ; Japan 1450;
India, 1,420: Philippine Islands, 830:
Hawaii, 660 ; Samoa, 500; Fiji, 440;
Natal (marine only), 400; New Zealand,
350 ; Lord Howe Island, 200 ; and Santa
Cruz Group, Melanesia, 124.

Bofore his death the late Thomas Steel
transferred most of his zoological collections
and books and papers on natural history
to the Museum. His widow has since
made a further presentation including a fine
series of Australian, Polynesian and other
stone implements which materially supple-
ment our collections.

Mr. Arthur Combe, of the Uganda Geo-
logical Survey, who was lately on furlough
in Sydney and who has few equals as @
collector of minerals, presented to the
Museum some very beautiful specimens ©
l:_rzu‘ite, calcite, and dolomite from West
Cumberland, fluorite from Durham, and
augite from south west Uganda.



