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The Teeth of Fishes

By G. P. WHITLEY.

HARP cruel fangs, blunt molars, teeth

of horses or dogs in miniature, fine

bristles, grindstones, hinged canines,
saw-edged .she‘us. ruuwhened surfaces, or
parrot beaks; all sorts of teeth are to be
found in fishes. The variety is bewildering
and the number and arrangement of teeth
in many different species suggest that there
are no rules and regulations to be followed
by these creatures; they seem privileged
to grow teeth just where and how they
please. Closer study shows, however, tlmt
the teeth of fishes are pmn(ml\ ()llTOTO\Vﬂlh
of the skin of the jaws or mouth, and
that they are u.suall\' conical in shape.
Sometimes they are stwnfrtht ned by similar
outgrowths of un(lmlvmcr bone which
approach them or are 111.\011(911 in their
cores to support them, but the teeth and
the jaw-bones are either quite separate

or have a bone of
ﬂh’% attachment between
‘1‘ h‘,w,;{, them.

The principal kinds

\\q Yind ,I'l”
AR : > :
of teeth in true fishes

\‘\\ Ceen _m’

Ll I
$ Al are distinguished by
" - .
‘1‘?‘ b special names. Cardi-
N\ w '.',} form teeth are long,
A [l =
3 7, separate, and acutely
: »  pointed granular
v Vi teeth are small and
\ / . . .
) $ blunt like grains of
I 3 sand ; small or
] % # ’
7 :\\‘ velvety teeth, close-
e 2 set in patches or in
e i\ bands. are said to be
i N villiform ; and hair-
’1’-'.--"\‘?\\‘ like or bristle-like
Ry =
RN teeth, often arranged
Dentition of Conger as in a brush, are
Eel (Congermur®na k j vl "f"f 4
howensis). On each nown as setijorm.
side of the upper  (‘ytting teeth in the

jaw is a band of
maxillary teeth,

front of the jaws are
joined anteriorly by

a group on the called i'.H('f'S(H'-‘)'. and
premaxilla; these  opipders at the back

embrace a median
series of cardiform  are known as molars.

and 1 if .

teeth on the vomer. Although there is a
a,':f“::’u‘;:‘; %ﬂa:'d;’z’} succession of teeth,
mandibular teeth, there is no definite

(4. R McCudloch del.— qentition comparable

to milk teeth or wisdom teeth in higher
animals.

The canines of fishes are pointed and
longer than the other teeth. In some
parrot fishes there is a posterior canine
at the back of the beak-like jaws. Fishes’
teeth may be movable, as are the incisors
of some seaweed-eating forms, they may
fold back on the roof of the mouth as
in certain marine eels, or, as is more
usual, they may be fixed immovably,
like the teeth of the Snapper. Teeth are
usually developed on the jaw-bones
(premaxillaries, maxillaries, and mandibles)
and are often present on the bones roofing
the mouth (vomer, palatines, and some-
times the pterygoids), but they may also
occur on the tongue, in the pharynx, or
even on the gill-rakers. Some of the
anchovies have long toothed jaws reaching
far backward of the mouth, so that
instead of being armed to the teeth
they may almost be said to be toothed
to the arms!

The teeth of mammals!' are coated with
specially developed enamel, rest in special
bone-sockets and have their own nerves
and blood-vessels, but fishes have not
attained such a degree of specialization ;
they thus generally avoid having their
teeth set on edge and are spared the
agonies of toothache.

VORACITY.

Fishes can hardly be termed sweet-
tooths, as they scarcely masticate or
taste their food but merely use their

teeth to catch or hold it before they
swallow it either whole or in large chunks.
Their voracity is at times amazing.
A Cucumber Fish (Chlorophthalmus nigri-
pinnis), for instance, was found in the
stomach of a 22-inch Tiger Flathead
(Neoplatycephalus macrodon). 'l‘ 1e Flathead
had evidently tried to swallow its vietim
tail first, but the Cucumber Fish must
have objected vigorously and poked its
head through the Flathead’s pharynx

1 Ande r-on. THE AUSTRALIAN MUSEU \1 \u('uwl- Vol. Ill
1929, pp. 389-396.
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: - S o o Teeth of New South Wales Sharks.
Two Tiger Sharks’ teeth on left, serrated tooth of White Shark in centre, then a long Grey Nurse tooth, and a pair of
Whaler teeth on right; the whole surrounded by the jaws of a Long-nosed Sea Shark (Carcharhinus c'vrano :?p.l n.).

and gill-arches, thereby revenging itself
in this extraordinary duel. The Cucumber
Fish is commonly caught by the trawlers
when fishing for flathead, and is so-called
because it has a smell somewhat similar
to that of a cucumber. Well might the
Flathead have quoted, as its swan-song,
the anticlimax from the Ingoldsby Legends :

There’s somewhat on my breast, father,
There’s somewhat on my breast !

It’s that confounded cucumber

I've ate and can’t digest.

TEETH OF SHARKS AND RAYS.

The teeth of sharks are really highly
specialized denticles similar to those which
occur all over their bodies and cause the
rough surface of shagreen. Each denticle
on the shark’s skin consists of a cone of
dentine capped by enamel and develops,
with growth, a basal plate of bone-like

substance. When the denticles occur
around the jaws, they are enlarged,
sharp, often serrated, and thus form

[Photo.—&, ', Clulton.

various kinds of teeth, but these, however
different 1n appearance, are homologous
with the shagreen of the shark’s body.
To quote Baskett's Story of the Fishes,
the shark may often " be said to escape
injury, not by °the skin of its teeth’
but by the teeth of its skin, rather.”

In the Port Jackson Shark family
there is a division of labour amongst
the teeth; they are sharp in front for

catching prey and form grinders in the
back of the jaws for ecrushing it before
it is swallowed. In most sharks, teeth
grow in rows and new ones are continually
being developed behind the functional
teeth in each jaw. When a front tooth
is broken or shed, another advances to
take its place from the series behind it,
and the shark is thus assured of a complete
set of teeth throughout life; a vast
improvement, it would seem, on the
unsatisfactory dental methods employed
by human beings, with their tooth-picks,
dentrifices, and bridge-work.
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Sharks’ teeth often assume strange
shapes, and some of the Australian
forms are here illustrated. The Grey
Nurse has long, curved, pointed
teeth, each with two tiny, sharp,
basal cusps. The arched teeth of
the Tiger Shark are saw-edged and
notched, and are so sharp that it is
possible to shave with them. Many
species have serrated triangular teeth,
which, as in the case of the Whaler,
may be slightly different in the upper
and lower jaws. Teeth similar
to  those of the White Shark
(Carcharodon) have been found fossil
or trawled from ocean depths and
show that sharks of enormous size
must have roamed the ancient seas :
" man-eaters 7’ far larger than any
living fish or shark at present known
to man.

South Sea islanders used sharks’
teeth as surgical instruments or
fixed them to handles to make
fighting weapons. Some people still
collect them as curios or ornaments,
but the demand nowadays is less
than it was. Some years ago, firms
on the Continent actually manu-
factured artificial sharks’ teeth for
export to curio shops in Pacific
conntries.

Jaws of Port Jackson Shark (Heterodontus philippi)

with sharp teeth in front and scroll-like grinders

behind. The latter are somewhat worn down from

crushing the hard objects upon which thisshark feeds.
| Photo.—@. C. Clutton.

Reconstruction of the jaws of an enormous extinct

shark exhibited in the American Museum of Natural

History. Note the large teeth, specimens of which

have been found fossilized in many parts of the
world.

[From The American Musewm Jouwrnal.

In rays, the teeth evolved from the
dermal denticles often retain their
primitive  arrangement in  tesselated
“ pavements ”’ and, in the case of the
Bagle Rays!' and their allies, form
flattened millstones for crushing their
food. The teeth of male and female
skates show marked differences ; in the
male they have sharp points, but they
are smooth and flattened in the female.

Besides the more or less inconspicuous
teeth in its jaws, the Sawfish, a relative
of the sharks and rays, has a long, blade-
like snout armed on both sides with a
single series of prominent teeth implanted
in sockets. These rostral teeth grow from

_ Mlustrated in THE .-\t's*m_n.[_;: _M-I’SI-‘.I.'.\I MAGAZINE.
Vol. 11, 1925, p. 250,
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persistent pulps and are not shed or
replaced, a most unusual arrangement in
fishes. It is supposed that they may have
been developed by the coalescence of
numerous skin-denticles on the s des
of the snout.

In the curious Ghost Sharks, the jaws
are beak-like and fused to the cranium.

FOSSIL TEETH.

Sharks’ teeth are commonly found in a
well-preserved state in some fossil deposits
and were known to the early naturalists
as glossopetrae or ° tongue-stones.” In
the eighteenth century, the subfossil
pharyngeal teeth of parrot fishes were
called serpents’ eyes, and the stud-like
teeth of ancient pycnodont fishes were
known as toadstones, the jewels which

the ““ugly and venomous ™ toads were
supposed to carry in their heads. We

-annot, however, afford to smile at the
misidentifications of our predecessors, as
even nowadays fossil teeth of various
kinds are found which defy all efforts at
classification. Small dental remains called
conodonts, for instance, have been assumed
to be the tooth-like structures of fossil
lampreys, but some pal@ontologists regard
them as portions of prehistoric worms,
others as crustacean appendages, and
still others as molluscan fragments.
For a long time, curious dental plates
of crescent shape and deeply indented,
were practically all the clue paleontologists
had as to the existence in prehistoric

waters of the wonderful fish Ceratodus,
but, sixty years ago, the Queensland

Lungfish (N eoceratodus), a modern survivor
of this ancient family, was made known
from Australia and proved to have the
same type of dentition. The crescentic
dental plates were shown to have developed
from the fusing of several smaller separate
teeth into a complex whole.

LAMPREYS.

Lampreys are eel-like creatures, with
no jaws, which attach themselves by their
sucker-like mouths to live fishes. They
have hardened processes around the
mouth-opening which bear horny teeth-
like structures; these are more like
pointed corns than true teeth and have
no genetic relationship to teeth in other

Sawfish (Pristis clavata) from Queensland.
Whole animal showing tooth-bearing snout; also, on the
left, some of the teeth from the mouth,and,on the right,

a few scales from near the middle of the body.
[After S. Garman.

animals. The arrangement of these
“false ”’ teeth varies in different kinds of
lampreys, but the use is much the same :
to rasp holes in the sides of living fishes
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and bore their way into their
flesh. It has been suggested
that fusion of these corn-like

structures might lead to
organs like the beaks of

turtles or even the bills of
birds, but this is mere con-
Jecture, which, besides being
unproven, seems most un-
likely.

Coming now to the teeth
of true fishes, it would
perhaps be as well to take a
few typical examples of some
Australian species and con-
sider very briefly the denti-
tion of each.

TEETH OF AUSTRALIAN FISHES,

Fishes with hollow poison-
fangs like those of snakes are
unknown, but the marine eel
or moray has been accused
of possessing venom which is
said to flow from a palatal
gland through the muecus covering the
long depressible fangs in the upper jaw.
It seems probable, however, that the
mucus itself is of a septic nature. The
teeth of eels are often fang-like and
aapable of inflicting nasty wounds. These
fishes are very savage and may sometimes
be seen in coral waters swimming along
with  their mouths open and with
particularly vicious expressions. Fresh-
water eels have broad patches of small
fine teeth and no fangs, but their larve,
the glass eels, frequently possess long
teeth, which are shed before they reach
the elver stage. Catfishes usually have

Skull of

Skull of Barracuda (Sphyr@na) from Fiji, showing

the long dagger-like teeth of this fierce and

voracious fish. An allied species has been known
to attack man.

[Photo.—@. C. Clutton.

THE AUSTRALIAN MUSEUM MAGAZINE

Queensland :
(A) vomerine, (B) palatopterygoid, and (") splenial teeth.
comb-like crushers at the back of the mouth.

forsteri) to show

(Neoceratodus
These form

Lungfish

[Photo.—G. C. Clutton,

fine or granular teeth in dense groups or
bands on the jaws or the roof of the mouth,
but some have peg-like or molariform
teeth. Certain fishes, like some of the
mullets and trevallies, are toothless, at
least in the adult stages, and feed on soft
material. Most of our food-fishes are
well equipped with teeth. Often these
are small and of delicate design, as in
garfishes and flying fishes, but they may

be large and dagger-like in the more
voracious fishes like the Tailer and
Barracouta. Snapper and Bream have
thick, conical incisors for holding or
levering up shellfish, ecrabs, and other

hard-bodied animals, and rows of button-
like molars in the back of the mouth for
crushing them.!

The Blackfish
a4 common

(Gurella tricuspidata) 1s
Australian food-fish which
provides much sport for fishermen. It
is a vegetarian, feeding on sea-weed,
and has rows of incisor teeth in each jaw.
The teeth of the outer series in both
jaws are three-lobed in males, whilst
almost all of them are bluntly chisel-edged
in females, and for a long time the two
forms were regarded as representative of
two distinet species.

_ MDlustrated in THE AUSTRALIAN MUSEUM MAGAZINE
Vol. 11, 1925, p. 250,
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Blackfish (Girella tricuspidata) from Eastern Australia, with enlarged sketches of teeth in
the male (3) and female (2).
[E. R. Waite del.
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Types of teeth in various Australian fishes. 1 and le. Lamprey (Caragola mordax), lower surface of head to show
horny teeth-like structures around the mouth; the sucking disc is shown open and closed. 2. Jaws fof
Porcupine Fish (Diodon) with grinding plates behind the beak-like jaws. 3. Hairtail (Trichiurus coxii), with
fixed canines, some of which are barbed. 4. Front view of Catfish (Plotosus anguillaris) showing blunt teeth on
jaws and vomer. 5. Knifejaw (Oplegnathus woodwardi) with teeth fused into a beak. (. Side view of tooth from
a Grey Nurse Shark (Carcharias arenarius) showing lateral cusp near base.

[Fig. 1 modified from Richardson and Fig. 2 from Tomes' Dental Anatomy.

[G. P. Whitley del.
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Teeth of Queensland Coral Fishes.
Above, Striped Blenny (Petroscirtes grammistes) with sabre-like canines and Spotted Reef Eel

(Gymnothorax melanospilos) with hinged fangs on the vomer.

Below, magnified drawings of the

hand-shaped incisors of Troughton's Surgeon-Fish (Teuthis troughtoni) and the bristle-like teeth
of the Butterfly Fish (Chztodon rainfordi), with specimens of the fishes themselves.

Long canine teeth, barbed near their
tips, are characteristic of the Hairtail
or Frost Fish (Trichiurus). These long,
tent-peg-shaped teeth fit into the space
between the mandibles when the mouth
is closed. Many predaceous deep-sea
fishes have long needle-like fangs for
holding their prey, whilst most Angler
Fishes have brushes of long pointed teeth
which are hinged so that there is one-way
traffic only—down their capacious throats.!
Young Swordfishes have teeth in the jaws,
but these are lost with age and only
rough areas in the jaws of adults indicate

that Swordfishes are descended from
toothed ancestors.
The Great Barrier Reef fishes often

have curious teeth as well as elaborate
colours. Butterfly Fishes of the genus
Cheetodon have movable bristle-like teeth
for extracting polyps from their coral

I PHE AUSTRALIAN MUSEUM MAGAZINE, Vol. I, 1921,
p. 49: IV, 1930, pp. 22-24 (Deep Sea Fishes) ; and Vol. 111;
1927, pp. 103-107: IV, 1930, pp. 25-27 (Angler Fishes).-
Illustrations showing teeth,

[G. P. Whitley del.

cups. Surgeon Fishes have scalloped
incisors, strangely like little hands in
shape, for biting their vegetable food.
Many of the Parrot Fishes have the
teeth fused into a solid bony beak for
breaking off whole pieces of coral, which
they crush with another set of grinding
teeth situated in the pharynx. A similar
beak is developed from the fusion of many
smaller teeth in the southern and western
Australian  Knifejaw  (Oplegnathus).
Toadoes, Porcupine Fishes, and Sunfishes
also have beaks, but theirs are developed
from the fusion of a less number of teeth.
Their near relatives, the Leatherjackets,
still have separate teeth; these are
very strong, and have earned for them
the name Hookbiters amongst fishermen.

The pharyngeal bones of Parrot Fishes
(Pseudolabrus) and the beak-like jaws and
grinders of Porcupine Fishes (Dicotylichthys)

are sometimes unearthed in aboriginal
kitchen middens and their discoverers

are frequently puzzled as to their identity.
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Little fishes known
as Blennies, which skip
about rock-pools and
even over rocks out of
water, are noted for
their curious  teeth.
Generally these form a
comb-like row of small,
even incisors, but there
are also sometimes long
lateral  or  posterior
anine  teeth as  well.
A larval Blenny from
the New Hebrides, shown

in  the accompanying
sketch, has remarkable

hooked teeth, but these
give place, in the adult,
to the fine incisors. In
the Striped Blenny
(Petroscirtes grammistes),
of which a Queensland
specimen is illustrated
here, the canines give
an appearance suggest-
ing that of a sabre-
toothed  tiger. The
Oyster Blenny of New
South Wales has similar
teeth. It is sometimes
found  curled inside
empty oyster shells and
1S very pugnacious. [t
has been known to
draw blood from its
captor’s fingers when
being handled.

USES OF FISHES' TEETH.

Except as curios, fish teeth are of
little use to man. As long ago as
A.D. 1655, ""a tooth from a salt-water
fish 7 was catalogued as one of the

ornaments in the famous Library of the
House of Fugger in Ausberg.

O .
MY AN
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Young Blenny (Salarias) from the New Hebrides
with the temporary hooked teeth which give place
to comb-like rows of teeth in the adult.

|G, 1. Wkitley del.

of a Parrot Fish (Scarus).

On left, the beak-like jaws, formed by the fusion of once separate teeth,

On right, the grinding teeth from the pharynx
of the same specimen.
| Photo.—G. €', Clutton.

There is, in the Australian Museum, an
example of fish-teeth currency, from
Bougainville Island, in the Solomons.
In this specimen, teeth of the Island
Snapper (Lethrinus) are attached at
regular intervals to a coiled fibre string,
six feet in length, which was used as
native money.

From the above brief outline, it will be
seen that the study of fishes’ teeth presents

a vast field, full of variety, and of
importance to those who would under-
stand better the dentition of higher
vertebrates, including man. If, after
considering all these forms of teeth
carefully, the angling reader fails to

obtain some really good bites, he will be
unlucky indeed.
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Lake Albina, the most picturesque of all the mountain lakes, is situated 6,340 feet above sea-level.

IFTY miles south-east of the town of

(looma near the Victorian border

lie the granite-clad summits of the
Muniong or Snowy Ranges.

To an area on which is situated the
peak or group of peaks, the name of
Mount Kosciusko has been given. On
this area, or plateau as it has been termed,
the snow lies deep throughout the winter
and persists on the higher peaks in the
form of reddish-tinted drifts far into the
summer.

The Kosciusko Plateau has been likened
to a cone or triangle with the apex pointing

in a S.S.W. direction. One side,
formed by the Ram’s IHead Range,
stretches for about twenty-two miles

from Ram’s Head Peak to The Creel on
the Thredbo or Crackenback River,
another side extends from Ram’s Head

Peak to the Bull's Peak on the Great
Dividing Range, while the base line

links Bull's Peak and The (reel.

The late Richard Helms, on the other
hand, considered that ° the Kosciusko
Plateau when approached from the east
commences at Pretty Point, a height above

Hosciusko in §ummer and Winter

Patches of

Snow daisies along the hill-sides form a welcome colour relief to the dark rocky landscape.
[Photo.—.4. Musgrave.

3

the sea of about 5,700 feet,” this would
mean a smaller area, but the part to which
I intend to devote myself comes well within
his limits, so therefore there is no occasion
to raise the question of the actual limits
of the Kosciusko Plateau.

Prior to the advent of the white man
and even so late as 1860 the aborigines
of the different tribes every year used to
foregather on the summits of the Snowy
Mountains for the purpose of feeding on
the Bogong Moths, Furoa infusa, which
swarmed in the ecrevices of the rocks.
These they gathered in bags after smoking
them out, after which they were poured
out on to hot ashes and moved about until
all the wings and scales were removed.
When cool they were eaten.

HISTORICAL.

In 1840 came the first white man,
Sir Paul Edmund de Strzelecki, usually
known by his Polish title of Count de
Strzelecki. He ascended the Muniong
Range from the Victorian side and named
what he considered to be its highest point,
Mount Kosciusko, after its resemblance
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The granite-topped peaks of the Etheridge Range viewed from the summit of Mount Kosciusko
appear desolate and grim.

to the tumulus over the grave of the
Polish patriot at Krakow. The peak
actually ascended by him has been stated
by some authorities to be the one now
called Mount Townsend.

In 1846 and 18347 Mr. T. S. Townsend,
Deputy Surveyor-General, ran a traverse
along the summit of the Dividing Range.
During the fifties the Rev. W. B. Clarke,
“ the father of Australian Geology,” and
Baron von Mueller, who did so much for
Australian botany, visited the region.
Then came a lull, and in 1885
Dr. R. von Lendenfeld ascended the
mountain and some of the important
points to which he attached names are
Lake Albina, Mount Clarke, Abbott
Range, Mueller’s Range, Wilkinson Valley,
and Mount Townsend (now Mount Kos-
ciusko).

A year or two later, 1889-1893, Richard
Helms visited Kosciusko Plateau and
found evidences of glaciation previously
noted by Clarke. The next five or six
years saw considerable activity and interest
in this region. In 1896 the Rev. J. Milne
Curran, a well-known geologist, in company
with the late Charles Hedley and
Dr. Jas. Petrie made an exploratory trip.
About this time Helms gave to certain of the

[Photo.—A. Musgrave.

more conspicuous features of the plateau
such names as Etheridge Range, Guthrie
Range, and so on. The flora, which
von Mueller had previously investigated,
received further attention from the late
J. H. Maiden in 1898.

For some time there was considerable
controversial aectivity among geologists
regarding the evidences of past glacial
action in the country towards the summit,
and this continued until about 1901,
when Professor T. W. Edgeworth David,
Messrs. R. Helms and E. F. Pittman,
in company with Mr. F. B. Guthrie,
examined a large area of the Kosciusko
Plateau and found much eclear evidences
of ice action as places the former existence
of glacier-ice at Kosciusko beyond dispute.

NOMENCLATURE.

In the past confusion existed as to
the actual peak ascended by Strzelecki
in 1840. Prior to 1896 it was the fashion
to regard the peak now known as Mount
Townsend as that from which the first
explorer had looked down into the Murray
Valley. A cairn was built upon it, and
tourists were given to understand that it was
Mount Koseciusko. When Dr.von Lendenfeld
visited the mountain in 1885, he found
that this peak was called Mueller’s Peak,
a local name established by Mr. Spencer.
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There are probably
few mountain peaks

whose names have been
so altered as have those
ofthe KosciuskoPlateau:
for example, the peak
Dr. von Lendenfeld,
alled for the first time
Mount Clarke, and whose
geographical position on
his maps leaves no room
for doubt, we find, on
consultingthemapissued
by the Tourist Bureau,
to be called Mount Alice
Rawson, and the name
Mount Clarke transferred
to a peak which, on a
map issued by the Lands
Department, is called
Mount Northcote, this

o =

latter map giving Mount
Clarkeitsoriginalsetting.
Dr. Schlink has alluded
briefly to this confusion
in an interesting article
in The Australian Ski Year Book, 1928,
and has suggested that an effort be made
“to re-establish the old euphonious
aboriginal names for the various peaks
and ranges.” According to Helms, ** The
natives of that time no doubt had names
for every spur, ridge, rivulet, and valley,
as well as for the highest prominences,”
and he suggests that the peaks which
we call today Mount Townsend and
Mount Kosciusko were called Muniong
and Quitong respectively, though the latter
name may have been applied to Mount
Clarke,

THE COUNTRY NEAR THE SUMMIT.

In January, 1929, a party consisting of
Mr. H. O. Fletcher, Mr. W. Boardman,
and the writer visited Mount Kosciusko
and camped within the crumbling walls
of a stone hut situated in Rawson or
(Cootapatamba Pass at the foot of Mount
Kosciusko itself. Here we spent a few
days exploring and collecting for the
Museum.

Before we pitched our tent, we visited
the Summit. We found it impossible to
drive the car to the top, as a snowdrift
lay across the road, and so the rest of the

g ith the
From Mount Carruthers we looked back to the Etheridge Range, w
motor road winding along its side to Rawson Pass, at the foot of Mount Kosciusl:io
(centre of horizon), while on the right showed the peak of Mount Townsend.

[Photo.—A. Musgrave.

journey had to be made on foot. These
patches of melting snow constitute quite
a feature of the Kosciusko highlands
during the summer months. They appear
reddish in colour, and this has been stated
by Helms to be due to the presence of a
snow alga and also to dust from t_:he
Riverina. The rounded hill which
distinguishes Mount Kosciusko from the
neighbouring elevations of the Plateau
is somewhat flattened at the top, and
here a cairn of stones surmounted by a
post is to be seen. The summit is stated
to be 7,308 or 7,328 feet above seu-lex:el.
Here also is a concrete block, on wh}ch
is set a copper plate with arrows indicating
the principal topographic features for the
benefit of visitors, who have shown their
appreciation by so mutilating it by
scratching their names upon it that 1t 18
barely possible to make out the original
place names. From the summit we look
north to Mount Townsend, and in the
distance can discern the walls of Lady
Northeote’s Canyon. The path to the
beautiful Lake Albina lies on the right
while snowdrifts cling to the side of the

hill o’erlooking the Lake. From near
the summit one looks south to the
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Etheridge Range, its rugged peaks of
broken granite rising above the general
level. Along the northern side of this
ange runs the motor road, which can
be seen extending beyond the Range
as far as the Guthrie Range near Charlotte’s
Pass, while beyond lies the Perisher
Range.

A day of our visit was spent in a walk
from our camp to the Blue Lake and across
the Snowy River to Charlotte’s Pass and
back to our camp. There is a well-defined
bridle track to the Blue Lake, which took
us through fields of Snow daisies and other
beautiful alpine plants. About two miles
from our camp we came upon the most
charming of all the mountain lakes,
Lake Albina, situated at an elevation
of 6,340 feet above sea-level, and said to
be a quarter of a mile long by three to
five chains in width: 1t owes its name
to Dr. von Lendenfeld. The track winds
on over slaty ground until we reach
Mount Lee and Mount Carruthers, with
Club Lake, or Harnett’s Lake, or Gerrard
Tarn, as it has been called at different
times, nestling in its south-eastern side.

An apparently new species of Lycosa or
Wolf Spider made its lair among the Snow grass
on the sides of Mount Kosciusko.

[ Photo.—@G. . Clutton.

On the northern
slopes of Mount
Lee we looked
down into the
Lady Northcote
(Canyon, and
from the summit
of what we took
to be Carruthers
Peak we looked
back to the
rocky peaks of
the Etheridge
Range in the
south-west, the
rounded summit
of Mount Kos-
ciusko, and the
pointed peak of
Mount Town-
send. Then the
track winds
downhill until
the Blue Lake
or Lake Mere-
wether (as it was
called originally
by Helms) is
reached. This
lake, which was
sounded 1in
January, 1906,
by Professor T.
W. Edgeworth

Living among the Snow grass
tussocks were hard-bodied
Amycterid weevils. These
wingless, short-snouted

David from a weevils are found chiefly
13 i e on the east and west sides
“““h-\ corac l(’.' of the Continent, and many
was found by forms exist only at high

altitudes. Six species have

been recorded from different

elevations on the mountain.
[Photo.—G, €, Clutton.

him to be from
70 to 75 feet in
depth, and it is
situated at an
altitude of 6,150 feet above sea-level.
In February, 1906, the late Charles Hedley
dredged in the lake, and secured a number
of new species of worms. The water
from the Blue Lake flows out, to pass
eventually into the Hedley Tarn and
thence to the Snowy River.

Having viewed these places of interest,
we crossed over the hills to the Snowy
River and up the steep escarpment on the
other side to the motor road, finishing
up with a five-mile walk back to the
camp. '
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ANIMAL LIFE NEAR THE SUMMIT.

On the south-western side of Mount
Kosciusko, and about half a mile from
our camp, is situated a lake which enjoys
the distinction of being the most elevated
body of water in Australia. Lake May,
Lake Cootapatamba, or Lake Kosciusko,
as it has been termed at various times,
is about a quarter of a mile long and has
a maximum depth of 17 feet, and *'is
bounded at its lower end by a wvery
well-marked terminal moraine,” according
to a deseription. On the shores of this
lake, and on the banks of the streamlets
which flowed into it from the melting
snowdrifts, we made our collections. In
small pools near the lake tadpoles were
numerous, and adult frogs later submitted
at the Museum to Mr. J. R. Kinghorn
proved to be Crinia signifera, a small
frog with a wide distribution over Australia
and Tasmania, and already represented
in the Museum collection from the
Mountain by specimens collected in 1889
by Helms and in 1900 by Professor
T. H. Johnston and the late Chas. Hedley.
Near Lake Cootapatamba, and in the lake
itself, Fletcher and I came across the quaint
[sopod ecrustacean, Phreatoicus australis,

Stackhousea pulvinaris,

The richly perfumed
with its star-shaped flowers, was met with by us
at various points near the summit,

[Photo.—A. Musgrave.

longifolia), seen as

white patches against the dark Snow grass,

constitute one of the most charming features
of these wind-swept altitudes.

| Photo.—A. Musgrave,

Snow daisies (Celmisia

which was collected for the first time in
March, 1889, by Mr. R. Helms at an
elevation of 5,700 feet in puddles near
Piper’s Creek. These crustaceans seem
to occur for the most part in water on
the summit of mountains, and another
species, Phreatoicus shepherdi, has been
collected on the Barrington Tops, New
South Wales, at an altitude of 4,800 feet.

A small muscoid fly similar in appearance
to the house-fly made life a misery in
aamp and on our walks, and a species
of March fly, Tabanus froggatti, occurred
also in numbers at this altitude. They
invaded our shelter and wandered
over everything, thrusting their sharp
proboscides into fabric of any deseription
and even into our blankets.

In our rambles Fletcher and T found
two distinet species of Wolf spiders of
the genus Lycosa, one making a simple
hole in the ground sometimes surmounted
by a turret; the other making a tunnel
and covering the opening with a web
or else living under stones. The spiders
were got out of the burrows by cutting
them out with a tomahawk.

We also secured specimens of what
appears to be a new species of Aviculariid
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spider of the genus Atraxz. I need hardly
mention that this is the genus in which
our local poisonous ° funnel-web ** spider
(or *‘ trap-door ’ spider as it is more
popularly but less aptly termed), Atrax
robustus, is included. The spiders of this
genus are all pugnacious and will * get
on their hind legs ™ and strike at all
who attempt to interfere with them.
The males, as I pointed out in an article
in this MAGAZINE, are easily distinguished
from the females by the presence on the
second pair of legs of a spur or group of
spines, a character lacking in the females.
We came across a number of males lying
dead on the Snow grass, some without
any sign of injury : whether they had
been slain by the females or died from
natural causes we could not determine.
Atrax spiders do not make lids to their
burrows or retreats, which are usually
placed under logs, or stones, in stumps,
or 111. 1'0“’111,‘_{' ]()g‘s' o '11(‘.1‘(‘ above the The Mountain Grasshopper (Acripeza reticulata).
tree-line we searched for them under The completely winged male (left) measures

stones and were rewarded by catching S e e e
a larece female with her egco-s: voand s over an inch, the short wing covers concealing
= S . g R ) 5_‘“ - .‘“Id 4 an abdomen spotted with red, blue, and white.
male. These were caught at some distance [Photo.— @. (. Clutton.

from one another. The male of this
species has a group of spines on the
under-surface of the second pair of legs,
in which respect he resembles Atrax
venenatus from Tasmania.

ALPINE PLANTS.

Above Charlotte’s Pass at an altitude
of about 6,000 feet we meet with the last
Snow gum, and here during January the
barrenness of the stark rock-crowned hills
is relieved by the exquisite beauty of the
alpine flowering plants.

The vegetation of the Kosciusko Plateau
has been treated from its @cological
aspect by Dr. John McLuckie, Assistant
Professor of Botany in the University of
Sydney, and Mr. Arthur H. K. Petrie,
Senior Demonstrator in Botany in the
University of Melbourne. In a joint
paper published in the Proceedings of
The Little Mountain Brown (Oreixenica orichora), the Linnean Society of New NSouth Wales

a frequenter of the flowers of the epacrids at Daner’s for 927 e 1 ant
Gap and the Plains of Heaven. 1€ —'.I 2 HIP} d(’.dl. A lt‘h . '[-h(" ])ld t
[Photo.—@. C. Clutton. communities of this region and a
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consideration of the plant communities
led them to recognize three unit-areas :
(1) The montane zone, from 3,000 to approxi-

mately 5,000 feet, comprising the lower slopes of
the Plateau.

_ (2) The sub-alpine zone, from approximately
5,000 feet, to the tree-line at 6.000 to 6,500 feet.

~(3) The alpine zone, from the tree-line to the
highest elevations.”

In the alpine zone they found two plant
consociations. The first had as its
dominant plant the Snow grass, Poa
cwspitosa, which occurs also in the sub-
alpine zone. The other consociation has
as its dominant plant the Snow daisy,
Celmisia longifolia, which frosts the land-
scape near and far with the bluish tinge
of its leaves. The flowers themselves are
white with yellow centres. These alpine
meadows with their large patches of
Snow daisies set among the dark green of
the Snow grass make charming impressions.

Our camp in Rawson Pass was situated
in the midst of a Poa-Celmisia association.
Running down from the melting snow-
drifts on the slopes of Mount Kosciusko
itself were many small streams which
flowed between the granite boulders and
the tussock grass on their way to the
Snowy River. These little streams had
their banks clothed with beautiful alpine
plants of every description.

Messrs. MeLuckie and Petrie in their
paper point out that ° the extreme
shortness of the vegetative season at these
high altitudes results in every species
flowering at the same period ; consequently
there is a wealth of floral production
unmatched in other regions of the State,
more especially as the flowers are mostly
large and brightly coloured.” The truth
of this contention was proved by Fletcher
who returned to the Mountain early in
February and found no flowers at all.

High up near the Summit we found
flowering the quaint plant called Mountain
Celery, Aciphylla glacialis, with spiny
palm-like leaves and white flowers.

The most fragrant of all the alpine
plants was first met with by us on our
way to the Blue Lake from Carruthers
Peak. This plant was a small mat herb
with yellow star-shaped flowers called
Stackhousea pulvinaris, and it grew In
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great abundance among the Snow grass
and was so richly performed that, like the
scented sails of Cleopatra’s barge, ° the
winds were lovesick with it.”” The strong
northerly winds brought this delectable
odour to our nostrils long before we had
an opportunity of discovering whence
it came, the scent being suggestive of
perennial flock, so it was maintained.
We later met with 1t near Lake
Cootapatamba and the Etheridge Range.

In addition to the plants I have
enumerated buttercups and daisies of
various kinds abounded by the runnels
from the snow-banks.

The country about the Summit is
leased during the summer by graziers,
and these ‘‘snow leases’ as they are
termed provide rich pasturage and
abundant water for stock. In the country
between Charlotte’s Pass and Lake
Cootapatamba we saw many sheep and
attle in splendid condition.

The fierce northerly winds eventually
forced us to beat a retreat, and on Tuesday,
January 8, we broke camp and drove
down the mountain to Sawpit Creek,
situated at an elevation of 3,800 feet and
about six miles from the Hotel Kosciusko.

DANER’S GAP AND PRETTY POINT.

From Sawpit Creek we paid visits to
other parts of the mountain. One day
we spent at the Summit and on the
litheridge Range, while another was spent
in the neighbourhood of Daner’s Gap.
This spot, so well-known to the winter
visitor, is situated at an elevation of
5,560 feet and divides the watershed of
Digger’s Creek from that of Piper’s Creek.
On the western side of Sunrise Hill,
which rises above the Hotel Kosciusko,
lie the Plains of Heaven, and here we
spent a morning collecting buttertlies,
which hovered over the flowers of the

epacrids. About twenty-five species of
butterflies have been recorded from
Mount Kosciusko, chiefly between the

elevations of 3,000 and 5,000 feet, and
about half of these are members of the sub-
family Satyrine (The Browns) and some
of these are confined to the mountain.

On the Plains of Heaven, Fletcher and I
secured numbers of a small brown butter-
fly, Oreizeniea orichora.
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Here in the vicinity
of Daner’s Gap the most
conspicuous plant is the
Snow gum, Fucalyptus
coriacea, a species 1 had
first encountered at
Barrington Tops, and
which at Kosciusko is
the last tree one sees
after leaving Charlotte’s
>ass on the way to the
Summit.

Returning to Daner’s
Gap we had our lunch
on Piper’s Creek, and
here we met a shepherd
who asked me if I knew
of a queer insect, which
he described and which,
he said, occurred usually
between the tussock

grass and the granite
boulders. From his

description I was unable
to place the insect, but,
when he drew back the grass growing
beside a rock, he exposed to view an
insect with which I was quite familiar
in our Museum cabinets but which I had not
seen in its natural state. This was the
Mountain Grasshopper, Acripeza reticulata,
a species which occurs in mountainous
districts in other parts of the State and
not uncommonly in the Blue Mountains.
After lunch we walked to Pretty Point,
a distance of two miles from Daner’s Gap.
Here fine views are to be had looking out
over the Valley of the Thredbo or
(Crackenback River either south-east or
north to the mountains near the Summit.

This range, the Ram’s Head Range,
forms the eastern side of the triangle
which forms the Kosciusko Plateau.

One day we drove up from our camp
on Sawpit Creek to the Hotel Kosciusko,
where we hired horses and rode down
Digger’'s Creek to the Snowy River, a spot
beloved of the trout fisherman.

Digger’s (reek has proved a happy
hunting ground for many entomologists.
Here it was that Dr. Tillyard made one

of his most interesting discoveries. On
November 31, 1921, he exhibited at a

meeting of the Linnean Society of New
South Wales, the larvae, pupae, and adults

At Daner’s Gap in winter time the snow lies thick on the ground, covering
the epacrids and Snow grass, and only the Snow gums remain to relieve
the whiteness of the landscape.

[ Photo.—A. Musgrave,

of two new species of Blepharoceride,

called popularly net-veined midges. One
species was taken at Digger’s C(reek,

Mount Kosciusko, the other at Wentworth
Falls, Blue Mountains, and he pointed out
that, except for a single specimen taken
at Kuranda, North Queensland, the family
had not been recorded from Australia,
and had been supposed to be absent from
the temperate parts. The species found
at Kosciusko was the largest and most
archaic vet discovered. To it he gave
the name of Fdwardsina australiensis.
This interesting group has already been
touched upon in this MaGazINE': the
species pass their entire life on or near
the face of a waterfall, the adults flying
in the spray.

Here for the first time I saw and collected
examples of a fine bronze-green cockroach,
Polyzosteria viridissima, which were sunning
themselves on tree-trunks, logs, or twigs
of bushes near the side of the bridle track ;
one form was quite green, while another
was a bronze-brown colour.

The Snowy River itself we found to be
a fairly wide stream, its cooling waters

1 See Musgrave and Campbell, ** With the R.A0.U. to
the Barrington Tops District,” THE AUSTRALIAN MUSEUM
MAGAZINE. Vol. 111, Pt. 1, January-March, 1927, pp. 26-34,
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flowing over granite boulders in true
mountain torrent style or else forming
deep pools.

WINTER.

To see the Mountain at its best it is
necessary to visit it in the winter months
when snow covers the ground: then
it is truly sublime.

The early explorers did not venture
into the Snowy Ranges during the winter
months, and there was no occasion for
the pastoralist to do so, since March was
the latest he could leave his stock on the
snow pastures with safety. Therefore
it is not surprising that the first winter
ascent was made as recently as 1897 ;
on August 19 of that year a party, of
which the late Charles Kerry was the
leader, succeeded in reaching the Summit.

On December 8, 1897, a meteorological
station was erected at the Summit and
was in operation until July 1, 1902.
To those who visit the Hotel Kosciusko
during the winter months and enjoy the
warmth and comfort it affords, it is
interesting to read of the temperatures
recorded by the instruments at the little
hut on the Summit some two thousand feet,
above the present site of the Hotel.
Dr. H. 1. Jensen, in an article in the
Lone Hand, June 1, 1909, page 145.
states: “"The lowest temperatures recorded
were those read on the °terrestrial
minimum °~ thermometer on bright starry
nights. Thus on the night of August 9,
the air temperature was about 24°F.
but the terrestrial instrument read 0-6°.
This thermometer fell to —5° and once
to —15° F.; and these are the degrees
of cold which a man sleeping on the
ground would have to endure.” At the
Hotel Kosciusko where readings have
been taken for the past eighteen years,
the lowest temperature recorded is 6-8° F.,
while at Kiandra, where records have been
made for twenty-three years, the lowest
recorded was —9° F. on June 16, 1916.

In 1909 the Hotel was erected, and
in July, 1910, the first winter ascent by

the Hotel route was made. Since then
parties have visited most of the peaks
near Mount Kosciusko, and have made
their way over from Kiandra to Kosciusko,
the first being accomplished in July, 1927,
The Hotel Kosciusko has proved to be so
popular that the management is forced
to turn away many guests owing to the
limited accommodation.

The snow season 1s from June to
September, but the snow is a fickle thing
and as unstable as the water into which
it melts. My first winter visit to the
Mountain was in July, 1928, when all in
the party were disappointed with the
snow conditions. The weather was very
mild, and one was forced to carry one’s
skis up the hill to Daner’s Gap.

Towards the end of July, 1929, I again
visited the Mountain, to find it and the
country almost from Cooma to the Hotel
under a heavy mantle of snow, and the
road near the Hotel made passable only
by means of a snow-plough operating
from the Hotel.

In an article such as this one can give
at best but a sketchy reconnaissance of
the subject, for these wonderful highlands
aan - supply an illimitable amount of
interesting material. We of the staff
of this Museum are knit by the most
irrevocable links to the Mountain, for,
when we come to examine a map of the
area, names such as those of Etheridge
Range, Hedley Tarn, Helms Moraine,
Mount Clarke, and Mount David recall to
us men who, in the past, were associated
with this institution and who endeavoured
to glean some scientific knowledge of the
Plateau. 1 therefore make no apology
for choosing a subject that has served
to inspire so distinguished a coterie.
~In conclusion, 1T would express my
indebtedness to Mr. P. M. A. Speet,
Manager of the Hotel Kosciusko, and
Mr. R. Henry, of the Tourist Bureau,
Sydney, for assistance rendered me when

on visits to Mount Kosciusko in summer
and winter.



