





























Portion of the
Binda aerolite
(stony meteorite) .
which was seen to
fall near Crook-
well, New South
Wales, in 1912.
Its fused crust and
markings  caused
by its flight
through the air are
clearly seen. The
entire specimen
weighed 12 1b.

cut in 1807, ‘It is easier to believe that two
Yankee professors would lie than to believe
that stones could fall from the sky”’.

Whether the public interest in meteorites
is a sub-conscious hangover from the dawn
of history or due rather to an increasing
general awareness that meteorites originate
from the break-up of small planetary bodies,
and as such provide the only tangible evi-
dence of the type of solid matter that exists
outside the earth’s atmosphere, the fact
remains that a large and varied assortment
of objects thought to be meteorites continu-
ally comes to the Museum for identification.

Three Main Types Of Meteorites

The salient features of meteorites are now
described in the hope that the interest of
readers may be aroused. There are three
main types:—

. ® Metallic meteorites (siderites) consist-
Ing in the main of a natural alloy of nickel
and iron, the nickel being present mostly in
amounts of from 6 per cent. to 10 per cent.
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e Stony meteorites (aerolites) consisting
of a mixture of rock-forming minerals,
mostly members of the feldspar, pyroxene
and olivine groups, of the same type as
found in the great group of terrestrial basic
igneous rocks, and in nearly every instance
a proportion of nickel iron. In the relatively
few instances where no nickel iron whatever
is present a very detailed microscopic
examination may be required to distinguish
the meteorite from certain types of terres-
trial rock.

e Tektites, which are natural glasses
found in relatively few countries of the
world, including Australia, and about the
origin of which opinion is by no means yet
unanimous. It would be correct to say,
however, that majority opinion favours a
cosmic origin.

The popular belief is that meteorites are
completely melted and almost red-hot when
they reach the ground. Such is not the case,
because during the meteorite’s high-velocity
flight through the air the heat caused by
friction fuses the outer surface but since this
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continually streams off in the form of the
luminous “tail” the heat is also rapidly
dissipated. When the meteorite finally
comes to rest on the ground the fused layer
hardens to form a thin crust.

Some stony meteorites that are particu-
larly fusible have a glossy shining black
crust, sometimes showing ripple-like flow-
lines that indicate the movements of the
surface layer when fused. In most cases,
however, this crust shows up on both stones
and irons as a dull black or brownish-
black patina. Very often the surface of
meteorites, particularly siderites, shows
characteristic depressions aptly named
“thumb marks’, thought to be due to
unequal melting of the surface. These vary
in size from small pits up to cavities large
enough for a small child to nestle in. The
shapes of siderites vary markedly, and they
vary in size from a few ounces up to 80
tons. Aerolites may occur as tiny fragments
or in masses up to one ton. Being less tough
than siderites, they tend to break up either
in flight or on hitting the ground. That is
why so many more showers of aerolites
occur than showers of siderites. Aerolites
are more regular in shape than siderites,
having well-defined surfaces joining in
reasonably sharp edges. The largest tektite
weighs only a few ounces. Australites, the
tektite variety from Australia, display a

variety of regular symmetrical shapes.
Other tektites are more irregular.
Objects Mistaken For Meteorites

Because of this popular belief that

meteorites melt completely during flight,
objects that have a fused appearance, such
as furnace slag, are very often believed to
be meteorites. Masses of limonite, the
yellowish-brown hydrated oxide of iron, or
“ironstone”, which is shale heavily impreg-
nated with limonite, often have a glossy,
polished appearance and regular, somewhat
“ropy”’, surface markings reminiscent of the
melted surface of a slag from a furnace.
Any untrained person finding it could be
pardoned for thinking it had suffered the
effects of intense heat. However, such limo-
nite masses are formed mainly by deposition
or precipitation of viscous gelatinous masses
of hydrated iron oxide from solutions, and
not by the action of heat.
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A thin coating of black or brown iron
and manganese oxides forms on a great
variety of rocks, due to a complex interplay
of factors, mainly climatic, in arid and semi-
arid countries. This thin coating, which
sometimes has a glossy lustre, and is called
“desert varnish™, is very like the surface
crust of meteorites, and could be a source
of confusion.

In its quest for meteorites, the Museum
receives from time to time masses of vesi-
cular scoriaceous material resembling the
“clinker formed by the sintering and
partial fusion of coal ash in boiler and loco-
motive furnaces. These are found quite
frequently, and in the vicinity of railway
lines they may be from the locomotive fire-
box, but in many instances they are masses
of soil partially fused by the heat of bush-
fires, especially near a large hollow burning
log through which the forced draught causes
quite high temperatures. In one case it
seems as though the heat that had produced
such a mass, near Narrandera, New South
Wales, might have come from a fire burning
for long periods on an Aboriginal camp site.
Some of these “‘clinkers” may be soil fused
by ball lightning striking in exposed places,
as opposed to the tubular, highly-siliceous
fulgurites formed by the fusion of sand in
dunes by fork lightning.

Natural Glass

When the source of heat is very intense,
complete fusion of soil may take place and
a natural glass results. Glass may also form
from the burning of plant material with an
appreciable content of silica at high
femperatures. Lumps of greenish glass are
found after the accidental burning of hay-
ricks, and in incinerators in sawmills used
for burning sawdust. Material of this type
can be mistaken for tektites. Irregular frag-
ments of greyish glass known as Darwin
glass or Queenstownite are found on Mount
Darwin in the remote West Coast Range
near Queenstown, Tasmania. First described
many years ago as a variety of tektite, this
material is now thought to have been formed
by fusion of siliceous soils due to the slow,
prolonged burning of peat bogs. A rare
type of natural glass which might be con-
fused with tektites is that formed around
meteorite craters, as at Henbury, central
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Australia. This forms because of the com-
plete melting of the country rock by the
oreat heat generated by the impact of a
éiant meteorite. Other materials mistaken
for tektites are masses of glass dumped after
cleaning out glass furnaces, glassy slags
from blast furnaces and, of course, glassy
minerals and rocks such as quartz, obsidian,
pitchstone and perlite.

Since siderites are probably the most
striking types of meteorites, it follows that
quite a number of metallic objects are
submitted to the Museum. Among these are
metals produced in blast furnaces, such as
pig iron, lumps of which are found in the
most unlikely places. These are probably
mainly from foundries, and are very often
portions of castings that have gone wrong
and have been carted away and dumped.

Only recently an enquirer from Home-
bush submitted a flattened metallic object
with a dark brownish-black surface covered
with small pits generally resembling a sid-
erite. The enquirer had dug this up in his
back yard, associated with some shells, and
thought it might have been an Aboriginal
stone implement, apparently not realizing
that it consisted of metal. It had to be cut
and a polished section examined before it
was identified with certainty as pig iron. It
must obviously have been transported by
human agency to where it was found.

-

Steel Ball Through Roof

A visitor from Balmain once called with
a perfectly spherical metallic ball about one
inch in diameter which had fallen through
his roof. It might well have been thrown by
someone and found a weak spot in his roof,
but it was a steel ball from a ball mill, and
not a meteorite.

Ferro-alloys which are metallic, hard and
heavy are often picked up, even right out in
the bush, and thought to be metallic meteor-
ites. These are manufactured alloys of iron
mixed with a high proportion of silicon,
manganese, molybdenum, vanadium, tung-
sten or whatever metal it is desired to add
to steel to impart special properties. It is
believed that these artificial products are
taken away as souvenirs by visitors to steel-
works and then dropped or thrown away 1n
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many unlikely places. It may seem almost
unbelievable that so many artificial
substances, such as metals, glass and ferro-
alloys, are found in remote places which
people would be unlikely to visit; indeed,
enquirers are often hard to convince on this
point. None the less, the fact remains that
these are artificial materials and, no matter
how unlikely it may appear, they have been
taken by human agency to where they are
eventually found.

The Museum is always glad to receive
any object considered to be a meteorite.
Although most received consist of the
various substances just described, the
interest of the general public is much
appreciated and occasionally a genuine one
turns up. Additions to knowledge of Austra-
lian meteorites depend on people finding
meteorites and submitting them to the
Museum for identification. In a sparsely-
populated country such as ours, meteorites
are seldom seen to fall. In 1954, after a
special appeal was made in a popular
illustrated magazine, out of the dozens of
specimens submitted, two were genuine.
One was a small aerolite, weighing 13 5/6
oz., that had been ploughed up in an
orchard near Coolamon, N.S.W., between
1920 and 1922 by Mr. George Eisenhauer.
The other was quite a large australite,
weighing 43 oz., from Lake Grace, Western
Australia, found by Mrs. A. Ellis a few
years before 1954. Mr. Eisenhauer and
Mrs. Ellis generously presented these speci-
mens to this Museum.
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The Velvet Gecko (Oedura marmorata) is commonly found under bark on trees throughout
Cape York Peninsula.

Photo.—Author.

An Expedition To Cape York
Peninsula

By HAROLD G. COGGER

DURING June and July, 1960, three
members of the staff of the Australian
Museum undertook extensive field work in
various parts of Cape York Peninsula,
Queensland. Mr. B. J. Marlow, mammalo-
gist, Mr. C. N. Smithers, entomologist, and
the author, as herpetologist, comprised the
party, and in the hope of studying many of
the animals which abound during, and
immediately after, the northern Australian
“wet’’ season, it was planned to enter the
Peninsula as soon after the end of this
season as road conditions would allow.

The accompanying map shows the route
taken by the expedition, the major collect-
ing localities, and the nature of the country
in some of these localities.

Monsoonal Rains

Cape York Peninsula is often mistakenly
believed to be a more or less homogeneous
tropical region, consisting of large expanses
of tropical jungle. The peninsula, like most
other parts of northern Australia, is subject
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to monsoonal rains. This means that the
greater part of the annual rainfall occurs
between January and April, with the result
that the remainder of the year is very dry.
The former period is referred to as the
“wet” season, the latter as the “‘dry”. Such
conditions are unsuitable for the develop-
ment of rain forest, and the greater part of
the peninsula is covered by a dry sclerophyll
forest consisting largely of various species
of eucalypts.

It is the seasonal rainfall, together with
the topography of Cape York Peninsula,
which explains the distribution of most of
the plants and animals in this region. The
Great Dividing Range lies close to the
eastern coast, except where it deviates inland
around the area between Princess Charlotte
Bay and Cooktown. Both the eastern and
western river systems owe their origin to
the Great Divide, but whereas the eastern
rivers are typically short, relatively swift-
flowing streams which reach the coast in a
few miles, the western rivers are usually
broad, and often amble for more than 100
miles to the Gulf of Carpentaria.
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In the dry season, these western rivers
(with the exception of their tidal reaches
near the coast) are usually approached by
steep, water-worn banks which fall steeply
into the sandy, sometimes rocky, bed of the
river. Early in the dry season, there may be
large expanses of shallow water, with
occasional deep pools in which many fishes
and the Fresh-water Crocodile (Crocodylus
johnsonii) abound. As the dry season nears
its end, only a few of the larger waterholes
remain. Only the more northern (and there-
fore shorter) of the western rivers are
perennial, and prove a serious problem
to travelling during the dry season.

During the wet season, however, these
western rivers become broad, deep,
impassable, swift-flowing waterways, often
much broader than their dry-season
boundaries would indicate. Debris lodged
in trees high above one’s head offers
evidence of the destructive force of these
rivers in full flood and the vast quantities of
water which must pass to the sea.

All signs of this wet-season activity may
be lost almost within weeks of the end of
the season. The lush, temporary vegetation
which flourishes during and immediately
after the ““‘wet” is soon reduced to a rela-
tively sparse grassland and open forest, and,
to promote the growth of new feed, large
tracts of the peninsula are deliberately
burnt-off each year soon after the end of the
“wet”. It is difficult to determine what
effects this burning-off may have on the
fauna of the area, though it has undoubtedly
brought about some considerable changes.
It rarely affects more than the grassy cover.

Dry Sclerophyll Forest

From this brief description it may be seen
that, for the greater part of the year, the
area west of the Great Dividing Range is
largely covered by dry., open sclerophyll
forest, and is more or less continu-
ous, as a habitat, with many other parts of
northern and central Queensland. It is,
therefore, not surprising that we should find
that much of the fauna of this western
section of the peninsula is the same as, or
closely allied to, much of the fauna of the
drier inland regions of Queensland and
New South Wales. It is also interesting to
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note that this open eucalyptus forest covers
large areas of the lowlands of New Guinea,
opposite the tip of Cape York Peninsula,
with the result that the faunas of these two
areas have much in common. Typical
examples are the Common Ground Goanna
(Varanus gouldii) and the Frilled Lizard
(Chlamydosaurus kingii), identical forms of
which are found throughout most of Queens-
land and in southern Papua.

It is the area east of the Great Divide,
however, which provides the greatest interest
to most zoologists. Where the mountains
are very close to the coast they receive the
benefit of the winter trade winds, so that
localised falls of rain may occur throughout
the year. Generally, the higher the
mountains are the greater and more frequent
is the rainfall. As the Great Dividing Range
progressively loses altitude from south to
north, rainfall i1s greatest at its southern end,
in the area roughly between Innisfail and
Cairns. It is largely this year-round rainfall
which allows the development of large tracts
of rain forest, or related vegetational types.
The rain forest of the higher-rainfall areas
of the southern part of the peninsula is
usually somewhat different in constitution
from that in the north, often having a much
thicker scrub layer, and therefore being
more difficult to penetrate. There are two
main areas of rain forest in Cape York; the
largest stretches from a little south of Cook-
town to the region of Townsville, while the
other extends roughly from the Pascoe River
in the north to Port Stewart in the south.

Rain-forest Fauna Distinctive

The fauna of these areas of rain forest is
very distinctive and there is a high degree
of endemicity (that is, a large number of
the animals found in rain forest are not to
be found in any other habitat). This is of
considerable value to the zoologist, for, as
rain forest is such a distinctive habitat and
is clearly broken up into a number of
disconnected patches along the eastern coast
of Australia, he is able to see, much more
clearly, the effects of this discontinuous
distribution on the animals which inhabit
rain forest regions. This is of considerable
value in working out the mechanisms
whereby new species are formed—one of
the basic questions in evolution.
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Rain forest is also interesting for another
reason. A substantial part of New Guinea
consists of various types of rain forest, and
in reptiles and frogs, for example, most New
Guinean (and Indo-Malayan) species are
adapted to survive in this habitat. Hence, it
is in the reptiles of the north Queensland
rain forests that one would expect to find
forms which are most closely allied to those
in New Guinea. There are, of course,
important habitats besides those discussed
above, but they are generally of minor
extent and are significant in the distribution
of only a small minority of animal groups.

Travelling in a one-ton Willys jeep, the
party left Sydney at the end of May, 1960,
and, except for a brief stop at Brisbane,
travelled through to Innisfail. There,
collecting was carried out in a small patch
of rain forest which was in the process of
being cleared for sugar cane, and also in the
surrounding canefields. In the former
locality the clearing operations enabled us
to enter parts of the forest that would
normally be inaccessible, with the result that
a number of interesting reptiles were
obtained, including the Queensland Rock-
python (Liasis amethystinus), two 8 ft.-10
ft. specimens of which were caught in less
than an hour. An interesting lizard obtained
in this locality (and in many subsequent
localities) was the Forest Skink (7ropido-
phorus queenslandiae) ; little is known of
the habits of this small (6 in.) lizard, for
even in the middle of the day it is found
deep in the forest under fallen, rotting logs.
Related species are common throughout the
Indo-Malayan Archipelago, but this is the
only species to be found in Australia, and
is entirely restricted to the north Queensland
rain forests.

Giant Cane Toad

In the canefields of the Innisfail district,
large numbers of frogs were found, includ-
ing, of course, the ubiquitous Giant Cane
Toad (Bufo marinus), a Central American
toad that was introduced into the Australian
canefields in the 1930’s in the hope that it
would eradicate or control the destructive
cane beetle and its larvae. Whether it has
done anything toward achieving this aim is
questionable, but that it readily feeds on
small native mammals, reptiles and frogs is
beyond question. It is to be hoped that a
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survey will soon be made to study the
effects of the introduction of Bufo on our
native fauna and on the pests for the control
of which it was introduced. Fortunately,
this frog was not found north of the Laura
River, in Cape York Peninsula,

After leaving the fertile country of Innis-
fail and Cairns, the expedition travelled to
the Laura River, where brief collecting was
carried out, and then on through Musgrave
Telegraph Station to Coen. During most of
the journey from Laura to Coen, the “road”
follows the overland telegraph line. There
are innumerable sand ridges and steep creek
crossings to be traversed, and most of the
country consists of open eucalypt forest, dry
grassy flats, and countless thousands of giant
termite mounds, or ‘‘anthills”, These
consist of two basic types. The well-known
“magnetic anthills” may be up to 12 ft.
high, 2 ft.-3 ft. thick at the base, and 7 ft.-
8 ft. broad. The long axes of these
termitaria all point in the same direction,
roughly north-south. The other type of
“anthill” is large, more or less circular, and
up to 10 ft. in height, and has a series of
“battlements’ extending out from the larger
central “‘fortress”.

Valuable Animals

Soon after passing Musgrave Telegraph
Station, the road passes through and over
the Great Dividing Range, which at this
point consists of little more than a series of
hills. The township of Coen nestles in a
broad valley surrounded by rolling moun-
tains covered by open forest. The airfield
is situated about 15 miles north of the town,
and receives three commercial flights each
week. As it would be too expensive to
freight other than perishable and fragile
goods by air, Coen receives its supplies by
boat, which delivers goods to a point on the
coast, east of Coen, known as Port Stewart.
The latter consists solely of a large shed, in
which stores are protected from the weather,
and some stockyards, for cattle are shipped
south from Port Stewart.

The expedition left Coen and travelled
along the Port Stewart road (which is open
only during the dry season) over t_he
Mcllraith Range and on to Silver Plains
homestead, a few miles north of the Port
Stewart road and about 10 miles from the
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Major collecting sites were: (1) Innisfail; (2) Laura
Moorehead River; (4) Silver Plains; (5) Rocky River; (6) Port Stewart; (7)
(10) Tully Falls district; (11) Petford-Lappa
The photos show: upper right, the Archer River; middle right, open forest at
lower right, Port Stewart; lower left, Byerstown Range, south of Laura.

The map shows the expedition’s route.
River: (3)
Coen; (8) Archer River: (9) Ravenshoe;
Junction.
Silver Plains;

Map by B. P. Bertram; photos by author.
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coast. At Silver Plains, members of the
party were treated to the wonderful hospita-
lity of Mr. and Mrs. J. L. Wassel and their
two sons. Mr. Wassell has an outstanding
knowledge of Cape York and its fauna, and
subsequently accompanied the party to the
Rocky River and its associated rain forest.

The Rocky River is about 15 miles north
of Silver Plains; it rises in the ranges, which
at this point are only a few miles from the
coast. Its bed is a mass of tumbled rocks
and sandy pools, with a series of waterfalls
and rapids, and it often passes between steep
banks which are lined with a dense growth
of jungle extending into the mountains
behind. Toward the coast it passes through
open forest country, though its banks are
usually lined with gallery rain forest.

Numerous interesting and valuable
mammals, insects, reptiles and frogs were
collected in the country near the Rocky
River, and our work was greatly assisted by
Mr. Wassell. During this period, Mr.
Wassell and Mr. Marlow remained at the
Rocky River while Mr. Smithers and the
author travelled back to the Port Stewart
road, collecting in various habitats between
Coen and Port Stewart with considerable
success.

After returning from the Rocky River,
the party spent several days in the vicinity
of Silver Plains homestead. This area
consists of open forest, and rich collections
were obtained. For example, 13 species of
frogs were found in an area within 200 to
300 yards of the homestead.

Water Goanna

Leaving Silver Plains, the party returned
to Coen, where the mammalogist remained
while the entomologist, the author and Mr.
David Wassell travelled about 50 miles
further north to the Archer River—a
delightful river (at that time of year), with
large, clear stretches of water flowing over
alternate rocky and sandy beds. Of
considerable interest there was the Water
Goanna (Varanus mertensi), a species not
previously recorded from Cape York Penin-
sula. A number of specimens were seen.
but only one was collected.

After leaving the Archer River, the
expedition returned to Coen, and then
~immediately to Cairns. Our route then lay
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over the Atherton Tableland to a point west
of Ravenshoe, and thence to a camp site
deep in rain forest in the Tully Falls district.

The mammalogist and entomologist spent
a week in this area while the author travelled
into the dry country to the west, through
Irvinebank, Petford and Lappa Junction, in
a successful search for certain Dragon
Lizards (Family Agamidae) which were
required for current research.

The party then went back to Innisfail,
returning soon after to Sydney (with only a
brief stop at Rockhampton) in mid-July.

Expedition’s Aims

Why, of the numerous remote areas which
still exist in Australia, was Cape York
Peninsula chosen as a site for this expedi-
tion? The answer to this question is
threefold : —

e Firstly, there are many localities in
Cape York Peninsula which are known as
“type localities”, that is, localities from
which certain animals were described to
science for the first time., Many problems
associated with the classification of animals
can only be solved by obtaining fresh speci-
mens from these “type localities”.

e Secondly, very little is known about the
general animal life in Cape York Peninsula.
It is frequently not realised by the public
that, apart from the exhibits on display,
each scientific department of the Museum
maintains an enormous research collection
of many thousands of specimens. These
specimens are used not only by the scientific
staff of the Museum, but by zoologists
throughout the world working on a wide
range of scientific problems. One of the
prime objects of the expedition was to
obtain representatives of the little-known
animals from Cape York Peninsula to add
to these reference collections.

e The third, and, to the author, the most
important, object of the expedition, was to
try to gain some idea of the role played by
Cape York Peninsula in the origin and
present-day distribution of much of the
Australian fauna.

Australia is an island with an extensive
fauna, and there are many problems
concerned with explaining the origin of this
fauna. This has resulted in several theories
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concerning postulated land-connections in
the past between Australia and other conti-
nents, and such theories continue to be a
source of disagreement among biologists
and geologists.

However, there is no doubt that within
recent geological time (as recent as the
Pleistocene)., Australia and New Guinea
were united by a broad land-connection.
Although this fact is not particularly signi-
ficant in the distribution of many animal
groups, within those groups studied by the
author (reptiles and amphibians) the
distribution of many contemporary forms is
closely correlated with these known land-
connections.

The situation is, of course, not a simple
one, and there are innumerable unknown
factors. Nevertheless, the expedition
enabled the author and his colleagues to
study, to some degree, the general ecological
conditions which play a vital part in govern-
ing the constitution and distribution of
much of Australia’s unique fauna.

Mammals of Cape York Peninsula
By B. J. Marlow

The mammals of Cape York Peninsula
are of particular interest and show striking
relationships with certain species which
occur in New Guinea. During the expedi-
tion some good series of mammals were
collected which are poorly represented in
the collections of the Australian Museum.
Among these were specimens of a large,
handsome marsupial mouse, Antechinus
codmani.

Extensions to the range of other marsu-
pial mice were also discovered during this

expedition, since Antechinus maculatus
and  Planigale ingrami were obtained
from the Coen district; neither of

these species has been recorded before from
Cape York Peninsula.

Small mammals were far more abundant
in the rain forest than in the more open
woodland, and many interesting specimens
were obtained in the Ravenshoe district,
near Cairns.

About 80 mammals were collected in all,
and included among these were marsupial
mice, native cats, bandicoots, possums,
gliders, rodents and bats.
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Some poorly-known Australian sub-species
of New Guinea leaf-nosed bats, Hippo-
sideros diadema reginae and Hipposideros
muscinus semoni, were also obtained from
Coen.

Insect Collections
By C. N. Smithers

The purpose of this expedition, from the
entomologist’s point of view, was twofold.

Firstly, general collections of insects,
from as many habitats as possible, were
made. The material was intended to fill
some of the gaps in the Museum’s
collections, in which north Queensland
material is not particularly well represented.
This material will, after sorting and
preparation, be stored in the research
collections and should provide valuable
additional data on the distribution and
relationships of the species concerned.

Secondly, special attention was paid to
the collection of Psocoptera (Bark Lice or
Psocids), an order of insects much neglected
in Australia. The number of species of
these collected by the expedition in Cape
York Peninsula alone was almost equal to
the number previously known from the
whole of Australia, and the material con-
tains many new species. The sorting of the
collections and their preparation, catalogu-
ing and proper storage will take several
months.

CORRECTION

The names of some of the proclaimed rare
birds and marsupials in the New South Wales
Fauna Protection Panel’s list, published in our
last issue. were misspelled because of typing
errors. They should have read as follows:—

Turquoise Parrot (Neophema pulchella): Top-
knot Pigeon (Lopholaimus antarcticus): Painted
Snipe (Rostratula benghalensis): Brolgsa (Grus
rubicunda): Bustard or Plain Turkey (Eupodotis
australis): Swamp Parrot (Pezoporus wallicus).

Long-nosed Rat-kangaroo (Potorous tridacty-
lus); Bridled Nail-tail Wallaby (Onychogalea
fraenata); Pigmy Marsupial Mouse (Antechinus
maculatus): Pigmy Possum (Cercartetus nanus):
Whiptail or Pretty-face Wallaby (Protemnodon
parryi).
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A piranha recently presented to the Australian Museum by the Museu Paraense Emilio Goeldi,

at Belem, Brazil, and now on display in the new fish gallery.

The lips have been pulled back

slightly to show the teeth.

Photo.—Howard Hughes.

THE VORACIOUS PIRANHA OF
SOUTH AMERICA

By GILBERT P. WHITLEY

HE name piranha is from the general

South American Indian language called
Tupi-Guarani, which is widespread in
Brazil.

The patois spoken along the Amazon
River is a hybrid language formed mostly of
Tupi, with some Portuguese and other
elements added. It is called the Lingua
Geral (General Tongue or Language) : pira
means fish and ranha is the word for tooth,
so piranha means *‘fish-tooth™ or *‘toothed
fish™.

Piranha is pronounced pee-rahn-yah, with
the accent on the rahn and the r very faintly
rolled. The whole word is formed in the
front of the mouth with the tongue kept to
the teeth. The alternate name for piranhas
among the locals is Perai or Carib Fish.

Piranhas belong to the family Characidae
or Characinidae, genus Serrasalmus, the
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most vicious species being Serrasalmus

nattereri.,

The earliest account of the piranha in
Brazil is that of Gabriel de Sousa in his
“Descriptive Treatise on Brazil in 1587"
(printed in 1825). The first published
drawing of a piranha appeared in Marc-
grave's work on Brazilian natural history,
printed in 1648.

S. nattereri Kner is the most widespread
species of the true piranha, and is undoubt-
edly the one that has figured in most of the
human fatalities reported. It is found
throughout the basin of the Orinoco River
in Venezuela, the rivers of Guiana, the
Amazon basin, and the Parana and Para-
cuay basins clear to Argentina. It is not
found in the Sao Francisco or in any of the
coastal rivers in south-eastern Brazil. (The
latter are, fortunately, free of all species of
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piranhas). Piranhas do not occur in the
swift waters of rapids. They prefer quieter
places and deep pools, and they seem to
keep near the bottom. They never go into
brackish or salt water, but are strictly fresh-
water fishes.

Razor-sharp Teeth

Generally, the colours of fresh-caught
piranhas are grey on the back and sides
gradating to silvery below. In the breeding
season, the males especially are very bright ;
the sides show much metallic blue and the
undersides of the head and belly are
smeared with brilliant red. Because of this
the fish is often called piranha vermelha.

The largest measured piranha on record
is an S. nattereri in the British Museum,
which is 104 inches long.

The piranha is a short, stocky, muscular
fish of quick movement, with a nervous and
unpredictable temperament. It keeps up a
constant “‘flicking” of its pectoral fins. The
Jaws are short, heavy and so powerful that
there is scarcely any living substance, save
the hardest ironwood, that will not be
clipped off. The mouth is small and filled
with razor-sharp teeth so set that they form
a zig-zag cutting edge in each jaw; the size
of the average piece bitten off would be that
of a large olive or nutmeg, and the pieces
are swallowed whole and rapidly, the fish
snapping many times.

Piranhas travel in schools of 100 to 1,000
and, once scenting blood in the water, they
attack in droves with the speed of lightning.
The swimmer caught 25 feet from shore by
a school of them is not likely ever to get
there. In 10 minutes he will be skeleton-
ized. Any splashing or commotion in the
water will instantly attract them.

When food appears, the whole school
flashes savagely at the prey, chopping off
pieces and swallowing in a swirl of darting
fishes. It is probably at this time that the
ﬁshes: in a cloud of blood and juices from
the_VlCllm. most frequently bite each other
accidentally, and once one of their number
IS 1njured they will devour it in seconds.

They have no fear of man or beast what-
soever, and will attack a fish 10 times their
own weight, devouring all but the head.
Th_e tail is attacked first and the fish, thus
being left without the principal organ of
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motion, is eaten with ease. Large alligators
which have been wounded in the tail also
become their prey.

Attacks On Humans

The piranha is chiefly a fish-eater, but
quite often terrestrial animals become its
victims. Several observations are on record
of reptile-eating birds flying low over the
water and their prey, trailing from their
talons, being snatched from them by
piranhas. Almost any animal which falls
into the water accidentally is likely to be
eaten. It is a common sight to see domestic
ducks strutting along on stumps, having lost
their webbed feet to piranhas. Piranhas eat
vegetable matter at times, and can be caught
on hooks baited with dough-balls. They
are also known to eat fruit.

Theodore Roosevelt, in his book
“Through the Brazilian Wilderness”
(1914), was the first to introduce this fish to
the English-speaking public. The gruesome
stories he repeated, especially the one
concerning a man who fell off his horse
while fording a Brazilian river and was
completely skeletonized by piranhas, made
the whole world aware of the terrible nature
of this fearsome fish.

Roosevelt wrote: “‘I never witnessed an
exhibition of such impotent savage fury as
was shown by the piranhas as they flapped
on deck. When fresh from the water and
thrown on the boards they uttered an extra-
ordinary squealing sound. As they flapped
about they hit with vicious eagerness at
whatever presented itself. One of them
flapped into a cloth and seized it with a bull-
dog grip. Another grasped one of its
fellows; another snapped at a piece of
wood, and left the teeth-marks deep
therein.”

Fishermen trailing their hands in the
water have lost fingers; women pounding
their washing near the shore have lost toes.

A 16-year-old boy swimming in British
Guiana was heard to scream first in fear,
then in agony. Before he could be reached
he disappeared below the surface and all
that was recovered, a few hours later, was
his skeleton.

A party of explorers dynamited a stream,
and when some of the fish settled to the
bottom a diver went after them. Taking a
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stunned fish in each hand, he held the head
of a third with his teeth. Just before he
reached the shore the fish recovered and
snapped off a section of his tongue, produc-
ing a strong haemorrhage, which nearly
suffocated him.

During the South American wars around
1810, one way of disposing of prisoners was
to cut the throats of half a dozen and toss
them into the water as bait for piranhas,
which came by the thousands. Then, as
the river seethed, the remaining prisoners
were thrown in alive, to be reduced to
skeletons in a matter of minutes.

On one occasion a member of a party
went off by himself on a mule. The mule
returned to camp alone. Following the
man’s track, his companions came to a ford,
where in the water they found his skeleton,
his clothes undamaged, but every particle

of flesh stripped from his bones. Whether
he had drowned, and the fishes had then
eaten his body, or whether they had killed
him, it was impossible to say. They had
got in under his clothes, which made it seem
likely that there had been no struggle.

The piranha is migratory, but its seasonal
movements have never been carefully
studied.

The fish breed in the rainy season when
the rivers rise. They clean out a shallow
nest on the sandy bottom of a currentless
inlet and spawn in it. The female guards
the nest and viciously attacks any living
thing that comes near.

[Acknowledgement is made to G. S. Myers’

“A Monograph of the Piranha” (Aqua-

rium Journal, U.S.A., 1949) for some of
the information in this article.]

NOTES AND NEWS

CAVE-MAN EXHIBIT

A striking new exhibit at the Australian
Museum shows a scene from the everyday life of
Neanderthal man during the last Ice Age from
30,000 to 60.000 years ago. Life-size models of
a Neanderthal woman and child are seen at the
mouth of their cave watching two men spearing
a Great Cave Bear, one of the animals which the
Neanderthalers hunted for food and clothing. In
the background is a range of snow-capped moun-
tains. The exhibit was devised and made by Mr.
B. P. Bertram, of the Museum’s Art and Design
Section,

SCIENTISTS TO COLLECT FOSSILS

Three scientists, Professor R. A. Stirton, Dr.
Alden H. Miller and Dr. R. Tedford, from the
Museum of Palaeontology. University of Cali-
fornia, U.S.A., recently visited the Australian
Museum on their way to collect vertebrate fossil
material from various localities in the country
east of Lake Eyre, South Australia. This was the
fifth time Professor Stirton had visited Australia
in search of fossil vertebrates. On his previous
visits he discovered extensive horizons containing
fossils of late Tertiary and Pleistocene age in the
Menindee district, New South Wales, and in the
Lake Eyre district of South Australia. Research
carried out on the fossil material collected on
these cccasions proved it to be of considerable
interest and importance. Professor Stirton and
his party feel sure that the fossils collected on this
visit will materially add to our knowledge of the
Tertiary and Pleistocene vertebrate fauna.
During their visit to Sydney the three scientists
addressed the Australian Mammal Society at a

meeting held at the Australian Museum.
Professor Stirton spoke on the “Macropodid
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Genus Protemnodon with a Review of the
Species”; Dr. Miller spoke on “The Reproductive
Cyclzs in Equatorial Birds”, and Dr. Tedford on
the *“Cenozoic Stratigraphy and Vertebrate
Palacontology of the Tirari Desert, South
Australia®,

PACIFIC SCIENCE CONGRESS

Two members of the staff of the Australian
Museum attended the 10th Pacific Science Con-
gress at Honolulu, Hawaii, recently. Mr. F. D.
McCarthy, Curator of Anthropology, presented a
paper on the archaeology of Australia and Mel-
anesia. Dr. D. F. McMichael, Curator of
Molluses, participated in a symposium on the
Zoogeography of Pacific Islands Land Snails.
After the congress Dr. McMichael went to the
U.S.A. for a short period of study at a number
of museums. From there he will go to London
to spend four months in the Department of
Mollusca at the British Museum (Natural His-
tory).

SURVEY OF LIBRARY RESOURCES

Professor Maurice Tauber, of the School of
Library Service, Columbia University, New York,
inspected the Australian Museum Library in Aprii
as part of a systematic survey of Australian library
resources he is making on behalf of the Australian
Advisory Council on Bibliographical Services.
Professor Tauber is in Australia on a Fulbright
grant.

EDUCATION OFFICER IN US.A.

The Museum’s Education Officer, Miss P.
McDonald, spent May and June studying
museum education methods in the U.S.A. She

was the guest of the American Association of
Museums during May.
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POLLINATION
OF THE
PROTEACEAE

By R. CAROLIN

Lecturer in Botany at the University of Sydney.

THE average person, when looking at a
flower, tends to think in terms of its
aesthetic value alone, the effect of the form
on his mind. What generally escapes him
is the importance of the flower in the life
of the plant. Indeed, if the flower is not,
aesthetically satisfying the layman may not
even grace it with the name of flower.

The flower is, in point of fact, an integral
part of the life-cycle of the plant. Its shape,
colour and size are all orientated towards
the one end — the production of the next
generation, the continuation of the race.
That many wild flowers are also objects of
beauty is purely coincidental.

Just as in most animals, in most plants
the production of young (seeds) is depen-
dent upon the wunion of two units. In
animals these units are called sperms and
eggs; in plants there are also sperms and
eggs, but the sperms are contained in the
pollen grains and the eggs within the ovary
(pistil). It is necessary that pollen be
deposited on part (stigma) of the prolonga-
tion of the ovary (style) before seed can
be ‘“set”. The manner in which this
transference of pollen from where it is
produced (anther) to the stigma is called
the pollination mechanism, and this, in turn,
is dependent upon the form of the flower.

Fascinating Study

Pollinating mechanisms are a fascinating
study for the amateur naturalist; a good
eye and a lot of patience are all that is
needed. Let us consider the family of
plants known as the Proteaceae. In most
of these plants (Banksias, Mountain
Devils, Spider-flowers, Drumsticks) the
pollen is placed on the stigma by animals
of some kind or another, e.g., flies, bees or
birds. The simplest case is probably that

September, 1961

Persoonia acerosa, a collection of flowers, The
lower ones are almost in the stigmatic stage,
and their stamens are dark-coloured and curved
right away from the knob-like stigma. Higher,
the stamens are recurved only slightly and are

still pale in colour. Higher still, the perianth
is closed and the flowers are still in the bud
stage.

of Persoonia, the Geebung. For example, in
P. acerosa (illustrated on this page), the
flowers are visited by bees, mainly for the
nectar which is secreted by small glands at
the base of the flower. When the flower
buds open the four petal-like units on the
outside (perianth) curl downwards to reveal
the stamens bearing long anthers which
surround the central style bearing a
terminal stigma. The anthers have slits on
the inside. Now, a visiting bee must push
its proboscis down between the encircling
anthers and style to obtain the nectar at
the base of the flower. Its position at this
stage is such that it rubs against the anther
slits and pollen is deposited over its pro-
boscis and body. As the flower grows older
the anthers curl backwards and the stigma
becomes sticky; it is now ready to receive
pollen from a visiting insect which the latter
has previously collected as outlined above.

This  mechanism illustrates  several
points. Firstly, the floral form forces the
insect, if it wishes to derive any benefit
itself from its visit, into such a position
that it receives pollen. Secondly, the anthers
assume a position close to the stigma;
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pollen is deposited on the insect in the
same place that the stigma of an older
flower is going to brush against. Both
these provide for the most efficient use of
the pollen. Thirdly, the anthers mature
before the stigma of the same flower; “‘self-
pollination™, at least as far as the
individual flowers are concerned, is mini-
mized. These are common, although by no
means universal, features of flowers.

Many of the other genera in the family
show various degrees of “improvement’
upon this system. I write “improvement™
advisedly because, although at first sight it
would seem that an increase in efficiency
of pollen use has taken place, in actual
fact Persoonia often shows better fruit
production than these other genera. Factors
other than seed quantity, with which we
cannot deal here, enter into consideration.

Drumsticks

In Isopogon anethifolius (Drumsticks)
the anthers burst in the bud, where they
are tightly pressed against the style. The
upper part of the style is sticky and a
swelling just below the level of the anthers
blocks the lower end of the anther canal,
preventing pollen from falling into the
lower parts of the flower. Thus, when the
perianth curls backwards, carrying the
anthers with it, the style is left bearing the
pollen, which often retains the outline of
the anther cavity (upper photo on this
page). The stigma, however, is terminal
and tucked away amongst the tips of the
perianth segments. Not only is no pollen
deposited on it in the bud, but pollen
would probably be unable to germinate on
it even if some were; as in Persoonia, there
is a pollen stage and a stigma stage in each
flower. The pollen, then, is presented to
the insect in an even closer position to that
of the stigma than in the case of Persoonia
although fusion of male and female units
from the same flower is again prevented.
Petrophila fucifolia (Cone-sticks), seen in
the lower photo on this page, shows a
similar construction, but in this case the
pollen is held on the style with the aid of
short hairs.

This form of pollination mechanism 1is
repeated, with variations, in many other
members of the family. In Lambertia
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Above: Isopogon anethifolius, a single flower.

Note the recurved perianth-segment bearing

the stamen, the pollen retaining the outline of

the anther but stuck on the style, the bulge

in the style below the pollen, and the stigma

above it. Below: A flowering head of Perro-
phila fucifolia.
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(Mountain Devil), for example, the pollen
is deposited on the sticky upper part of the
style in the bud and then on the visiting
insect when the perianth has opened. In
this case the perianth segments remain
joined together from about half-way down-
wards, and once again the animal is forced
to brush against the style and pollen in
probing for the nectar at the base of the
perianth-tube. The stigma is a cleft run-
ning down the style for a short distance
from the apex. In the bud this cleft is
closed and no pollen can be deposited
within it at this stage. The stigmatic cleft
opens only after the flower has been open
for some time and most of the pollen on
the style has either been brushed off or
died. Examination of the newly-opened
flowers of Lambertia shows, very clearly,
the yellow clump of pollen at the top of
the style (upper photo, this page), while
later in the day the stigmatic cleft can be
seen exposed. It seems that honey-eaters
are the main pollinating agent in this case,
carrying the pollen grains about on their
bills. It can be seen that the approxima-
tion of the nollen and the stigma is even
closer in this case, although they still
mature at different times. Banksia (Honey-
suckle) shows a similar mechanism, and it
is appropriate to draw attention to the fact
that, of the hundreds of flowers in a
Banksia “‘spike™, very few indeed set seed.

Difference In Mechanism

Grevillea (Spider-flower), Hakea
(Needle Bush), Telopea (Waratah),
L.omatia and others show a rather different
mechanism, although quite clearly of the
same general pattern. The style is flattened
at the top and it is upon this disc that the
stamens burst in the bud. The stigma is a
small mound in the centre of the disc, as
yet immature, around and upon which the
pollen is heaped (lower photo, this page).
Furthermore, this disc is retained within
the upper parts of the perianth even after
the lower parts have separated, giving the
typical “hairpin” appearance. In some
species, this disc is not released until
forcibly separated by an animal fossicking
around for nectar at the base of the flower.
This separation can be quite sudden and
the animal, often a honey-eater, is brushed
with pollen on the disc as it becomes free.
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Above: A flowering head of Lambertia for-

mosa.
styles
Below:

Note the recurved perianth and the
bearing terminal clumps of pollen.
Lomatia siliaefolia—the stylar disc
bearing the mound of pollen.

Thus the pollen is not exposed to the
vicissitudes of the outer world until its
deposition upon an animal is imminent.
Later, the stigmatic mound grows larger
and is ready to receive pollen from the bill
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of the foraging honey-eater. The same
sequence of maturation is shown as in the
previous cases.

A totally different type of mechanism is
found in another group of genera. In the
previous genera described, the flower is
relatively passive in presenting pollen to its
pollinator. In Symphyonema and Cono-
spermum the flower is active; in fact it is
explosive.

Symphyonema is not a particularly com-
mon species around Sydney, but one can
find it in damp or swampy places. The
flowers are small and yellow and the
anthers are joined around the style. When
these are mature the perianth curls back-
wards. Any insect (and the pollinator may
be a moth) seeking nectar at the base of
the flower bangs against the anther-stalks.
The anthers separate suddenly although the
upper parts of their stalks remain joined.
The result is that pollen is sprayed about
in all directions, and some of it usually
lands on the insect. When the latter visits
another flower some of this pollen may be
brushed on to the stigma. Clearly, this is
a less ‘‘efficient” mechanism than those
which we have met previously.

Explosive Anthers

The rather more common Conospermum
IS a conspicuous member of dry sclero-
phyll and heath communities, with its large
groups of white or blue flowers. In
Western Australia some species are known
as “‘Smoke-bush™. In this genus not all
the anthers produce pollen, although they
are all joined around the style, and some
of them terminate in a long bristle or
“awn’. The style is bent into a swan’s-
neck shape with the stigma pointing away
from those anthers containing pollen
(photo, this page). The whole flower is in
a state of tension when it first opens, and
the slightest touch on the style or the awns
will cause the anthers to separate with
explosive violence. Firstly, the stigma
moves from one side of the flower towards
the empty anthers. As it does so, it will
strike the object which has caused the
explosion. This object, of course, is
generally a pollinator—often a fly in fact—
and, should any pollen be already on it,
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the stigma will brush some off. This moving
style is only just ahead of a small cloud of
pollen ejected from the separating anthers.
Some eof the pollen will land on the fly,
which may carry it to another flower. This,
again, does not seem as “‘efficient” as the
Lambertia mechanism, although there is
some imprevement on that of Sym-
phyonema. Firstly, the stigma moves
towards the sterile anthers, away from the
pollen cloud, and, secondly, it clearly
strikes the visitor before the pollen does.
It seems that self-pollination within the
flower is reduced. In fact, however, if one
disturbs the tensed flower with a blade of
grass some of the pollen almost invariably
sticks to the stigma.

This short account of pollination of
some members of a single family, incom-
plete as it is, should have convinced the

An unexploded flower of Cenospermum ellip-

Note the “swan-neck™ of the style in

the black fertile stamens behind

sterile stamen parts in the
front.

ticum.
the centre, I
and the white

reader that the flower is, indeed, a compli-
cated piece of machinery. That this
mechanism is nicely tuned to the best
interests of the propagation of the race is
not so evident and requires more facts than
are supplied here. Mechanisms such as
these were studied by Charles Darwin in the
middle of the last century—studies that
helped to convince him of the validity of
the theory of evolution by natural selection.

[The photos in this article are by the
author.]
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