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I have not seen the red dye from poreu-
pine fishes—possibly it is a feature of the
American eenus, not of ours—but Gordon’
says 1t 1s caused by a dinoflagellate, Oodi-
nowm, a tiny one-celled animal, Buehanan®
has illustrated in colour the blood-smear
of an Australian porcupine fish, without
discovering anything unusual about its
corpuscles.  Darwin did not mention any
poisonous properties of his fish, but the
flesh is reputed to be very poisonous to eat
and the fish should not be left lying about
where pets might feed on them. Yet it has
been reported that the livers were eagerly
eaten by the natives of Fatuna.

The spines are really very modified
scales.  In some species they are long and
dagger-like with short roots, but in others
the roots are longer than the very short
thorn-like spines so that in the latter types,
the burr fishes, the roots just below the
skin protect the fish more than the spines
do.  Old museum specimens were usually
blown up to an abnormal extent so that
the spines jutted out like the quills of the
fretful poreupine and their roots (nor-
mally decently covered) were revealed as

Animal Kingdom, xlix, 1946, p. 65.

“Proe. Roy. Soc. Vietoria, xxviii, 1916, p. 188,
pl. xviii,
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a corsetry-like basket-work.  Normally a
swiniming porcupine fish is roughly pear-
shaped but when inflated the body 1s prac-
tically a sphere. Inflated porcupine fishes
seem to have been regarded as indispen-
sable adornments to alchemists’ dens, as
old prints show, or as “*prickly customers™
in curio shops. One very old picture of a
porcupine fish, in a book in my possession
(U. Aldvovandi, De Piscibus, 1638, p. 300)
is entitled **Reversus Indicus squamosus ™
and shows small fishes impaled on the
spines of a porcupine fish like the legendary
apples on the hedgehog or like the prey of
a butcher-bird upon a hedgerow. Curious
as to why the poreupine fish should have
been shown thus, I translated the old Latin
context and found that Aldrovandi or his
artist had evidently confused the porcupine
fish with the sucking fish of the West
Indies, tor the text deseribes how the
Indians use the fish to cateh manatee and
turtle by letting it swim towards them
attached by a string, and when the
“Reversus’’ fish has attached itself to its
host, the Indians dragged it to their skiff
or ashore. However, the artist, who prob-
ably had never seen a live ** Reversus’’ fish,

turtle or manatee, illustrated Aldrovandi’s
friue story with imaginary fishes spiked
upon a poreupine fish!
authorities

The same ancient

seemed  to  think that the
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“Reversus’’ fish was endowed with con-

siderable intelligence, just like the
elephant, heing easily tamed and docile,

especially when young'!

The jaws of porvupmc fishes are some-
what lll\e a parrot’s beak but formed of
closely united teeth forming a eutting edge.
In the related toadoes the beak is divided
into right and left halves but in porcupine
fishes there is no median gash. Behind
this trenchant beak, above and below, is a
round, bony part, furrowed ecrosswise,
which forms powertul millstones for mas-
tication. These characteristic dentures are
found in aboriginal kitechen-middens and
the curiously shaped swim-bladder® 1is
found cast ashore on beaches. As Waite

has indicated, when the flesh of a dead por-

cupine fish has rotted out, the tough skin
holds the spines firmly and the light object
is trundled about by the wind and buried
in the sandhills.  So the presence of jaw-
bones in middens does not prove that the
aborigines ate this poisonous ereature.

The Maori names for the porcupine fish
were Koputotara, Kopuawai, or simply
Totara, the latter being spread over Poly-
nesia and resembling the Hawaiian Kokala,
meaning spiny, though the fish was also
called Hoana, a erindstone.  Australian
aborigines called ours Ralti, Culma, or
Purrelli. In English they are termed Sea
*The juws were illustrated in Thg
MuskuMm MaGgaziNg, vol. iv, mo. 3, 1930, p. 97,
fig. 2, and the swim-bladder was figured and
diseussed by Miss E. Pope in the last issue, vol. x,
no. 10 p. 335.

AUSTRALIAN

asked

Hog or Hedgehog, Burr Fish, (ilobe or
Porcupine Fishes, and a colleague has sug-
evested Cherub Fish because of the beatifie
expression when seen head on. The
Japanese call them Thousand Needles. The
first man to use Porcupine Fish in English
was Grew in 1681; it had been the Sagit-
tarius of Allian who flourished more than
150 years before Grew. Mr. K. (. Me-
Keown (the colleague aforesaid) has kindly
allowed me to quote from his book, The
Land of Byamee, his version of the abori-
ginal legend of how (‘ulma, the poreupine
fish, acquired its spines from Kulai, the
Echidna or Spiny Anteater:

“Kulai was a young and innocent little Eehidna
who lived with his parents deep in the heart of
the bush. Life was pleasant, and there were
always plenty of fat white termites for him to eat,

A 10 mm. juvenile
porcupine fish (Dio-
don bleckeri) from
Luzon, Philippine
Islands.
After Blanco & Villa-
dolid, Philip.  Journ.
Fisher. i, 1931, p. 90.
fig,, 35

but, like Kipling's Elephant Child, he was filled

with insatiable euriosity
“One day

self what lay on the

Presently  he

he decided to see for him

edge of the bush
found that he was completely lost
= After a while the bush thinned, and finally
lay altogether behind him. In front lay sand
dunes, rising one behind the other, rank after
rank. Ile elimbed very slowly to the top of one,
only to find another before him. At last he topped
just that “one more”, and saw below him a little
beach of damp sand washed by the waves of the
Gulf of Carpentaria. Descending the hill to the
edge of the water, he paused and stared. He had
never seen 8o much water hefore

“Suddenly he saw quite the strangest creature
swim past in the water, a eurious, soft, silvery-
white thing—a fish ealled Culma. Kulai had never
seen a fish: neither had Culma ever seen an
Echidna. The fish stopped to talk; he asked
Kulai where he came from and all about his way
of life. Kunlai, being naturally inquisitive, also
all the questions he could think of.
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“At last Culma said, *Come into the water and
play with me . . Kulai entered the water
., . . fthe waves began to roll him over and
over so that he became afraid and eried out to
Culma to save him. The fish only laughed and
said: *Oh, foolish one, I have you at my merey!
Now I will eat you up.” Kulai tried to roll him-
self up into a prickly ball, as he would have done
on land-——but this was quite impossible to accom-
plish in the water. He tried to swim to the shore,
but it was no use. Culma soon caught poor little
Kulai, and swallowed him in one mouthful. Culma
had been soft and smooth, but now Kulai's spines
pierced his flesh, and their sharp points projected
through his skin.

“That is how the fish eame to get their spiny
tails and fins.”

George Turner' tells a story from Nui or
Netherlands Island, of legendary battles
between the large ocean fishes and the small
reef ones under their king Tapakea. The
shark was selected to fight the porcupine
fish, **. . . and gaped and looked about
for his small enemy. The porcupine fish
leaped into his mouth, cleared the serrated
Jaws, expanded its prickles, and stuck fast
in the shark’s throat. The shark tumbled
about distressed and defeated ; and again
Tapakea called out to mark and declare the
porcupine fish as the hero.”” It was the
rule that if the lareer fishes were beaten.

"Samoa a Hundred Years Ago, 1884, p, 302,

A Western Australian porcupine fish (Atopomycterus nicthemerus) whose markings are
night and day . ine
of swim-bladder from another specimen (upper right). Nostrils in larger fish may be cleft into two flaps.

they were to bring their teeth as an offer-
ing to the small ones, and hence the reason
for the poreupine fish’s being so well
endowed with jaws. The same author® also
relates of Funatuti how ‘‘Tradition says
that the place was first inhabited by the
poreupine fish, whose progeny became men
and women.™’

Perhaps the earliest observations by a
white man on an Australian porcupine fish
were those of Labillardi¢re, in February,
1793, when in Tasmania, who wrote:

"I happened to be present several times during
the day, when they were hauling the seine; and 1
always observed some new species of sea hedgehog.
[ admired the promptitude with which these little
fishes, by swelling themselves, as soon as they were
handled, ereeted the priekles with which they are
covered; but they let them fall, and kept them,
throughout their whole length, drawn in close to
their skin, as soon as they thought themselves out
of danger. Irom this observation it is evident,
that the attitude which is given to fishes of this
genus, by swelling them as much as possible, and
in which they are exhibited in cabinets of natural
history, is not that which is most common to
them.”

Defence by puffing up the body is
characteristic of certain lizards and am-
phibia, the swell shark (Cephaloscyllivm),
toadoes and poreupine fishes and the pigmy

209, ‘eil., p. 281.

" alternate

Insets: nostril enlarged (top left), a spine from the belly (lower left), and iop

G. 1. Whitley, del.



leatherjacket (Brachaluteres). To under-
stand the mechanism for the inflation of
poreupine fishes we must consider the gut
or food-passage. This tube goes from the
mouth back between the gill-openings
(which pieree the pharynx) to the gullet
or oesophagus ; the latter leads to the stom-
ach behind which is the pylorus or ** gate-
way ", just posterior to which a duet leads
from the liver to the duodenum or front
portion of the intestine; the hinder intes-
tine extends to the vent. Whereas this
gut is relatively undifferentiated in sun-
fishes, boxfishes, filefishes, and leather-
Jackets, their close relatives, the toadoes
and porcupine fishes have an inflatable,
thin-walled saec depending from the
stomach. This sae is not separated from
the stomach by any eonstriction, but there
iIs a controlling sphineter where the sac
opens into the gullet at its front end; pos-
teriorly the sac enters the duodenum by the
“gateway’’ regulated by the pylorie
sphinceter.  The outside of the inflatable
sac is attached to the inside body-wall by
strands of anchoring tissue. Powerful
muscles just below and behind the fish's
head expand the mouth-cavity and draw
mm water or air, the inflatable sae is filled
and its contents retained by its sphincter
muscles fore and aft. The flap-like breath-
ing-valve in the mouth, behind the teeth,
does little or nothing in this connexion and
the opercular valves merely prevent leak-
age during the compression stroke. The
contents of the inflatable sac are released
by relaxation of the ‘‘gateway’™ to the
gullet, allowing the air or water to be
expelled from the mouth. Ilow the fish
manages to retain and even digest food in
the stomach” during this process is little
understood. One investigator tried cellu-
loid windows in the fish’s side to gain the
““inside information.’”

Porcupine fishes ean probably ““talk’™ to
one another, especially at mealtimes, as the
Jaws make grindine noises. During these

® It is evident that a good deal of food passes
quickly to the duodenum and is digested in the
intestine, wherein 1 have found, for example, the
beads of Hormosira weed., Their usual food eon
sists of erustacea. echinoderms and other marine
animal life.
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“eonversation pieces’ | perhaps the rideed
palates of porcupine fishes may be stridu-
latory organs and the airbladder may aet
as a hydrophone. Porcupine fishes uare
usually school fishes rather than solitary
and may **keep in touch™ by noise-produe-
tion. Their method of defence by inflation
is not their only trick, for William Beehe
““watched a number of little porcupine
fishes and saw that when they were threat-
ened by a large gar-fish, four feet in length,
they bunched together for protection, giy-
ing the appearance of one large, round,
and prickly fish; occasionally, however, a
single individual would become detached
from the mass, when it was promptly
seized and devoured.’ Little seems to be
known of the life history of any porcupine
fish. The egas are unknown to me. Very
voung ones are like golf-balls—some even
white-coloured with a few round black
spots like the dots on a golf-ball—and are
said to enjoy turning somersaults. A young
Diodon, only 5 mm. long, was obtained at
the surface off Three Kings Islands, New
Zealand, in July, 1911, by the *‘Terra
Nova' Expedition. A 10 mm.-long juvenile
Diodon bleckeri illustrated by Blaneo and
Villadolid from the Philippines is shown
here as the smallest specimen of which [
have found a figure. Australian porcupine
fishes are usually less than 1 foot long but
overseas examples between 2 and 3 feet
long have been measured.

Porcupine fishes oceur in most seas. pre-
ferring tropical or temperate waters, and
can drift long distances when inflated.
Seven species are known from Australia
classified according to the form of their
nostrils, the nature of the spines and the
roots thereof, and their numbers of fin-
rays. A\ new illustration is given here of
of a common type from south-western Aus-
tralia to Tasmania which is known by the
appalling seientific name ot Atopomycterus
micthemerus, derived from Greek and mean-
ing, for the genus, a misplaced nose or
nostrils and, for the species, night and
day, evidently from the alternate lieht and
dark areas on its globular hody.

There is one rare Lord Howe Island
poreupine fish, Euclhilowyeterus, which is
unique in having some of its thorn-like
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spines four-rooted, as shown (shaded) on the top of its head at lower

spines four-rooted. [ have found no tera-
tological porecupine fishes but Darwin col-
leeted one abnormal one with aceidentally
forked spine. Fossil poreupine fish remains

mostly teeth—have been found in the
Miocene of Carolina, Ialy and Sardima
and as far back as the Kocene of Burma,
[taly, Belgium, Eeypt, and elsewhere, some
a0 million years old. The giant ocean sun-
fishes (Maola) are thought to have branched
oft from the poreupine fish family in Ter-
fiary times.

5. W. Gudger™ poses the question, 1
this | porcupine| fish makes use of ifs
spine-covered skin for its own proftection,
why should not man likewisé and for the
same reason use it ! And he traces, with
customary thoroueghness and scholarship.
many cases of Diodon skins lashioned into

helmets by South Sea Islanders.  Com-
mander Charles Wilkes, in the 1840s de-
* Bull. N. York Zool. Soe., wxil, 1919, 1. 12¢)

and figs,
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with some of its
right.
x. P. “‘1!;1!"_". dael.

picted a  Drummond Islander (in the
Kingsmills)  wearing  sueh a  helmet,
a fish-skin cap with two or three feathers
of various eolours stuck in the top for a
panache.  Lappets of skin covered the cars
and an internal padding enabled the war-
rior to ward oft blows or to use his helmet
im buttine.  Similar helmets were used by
the Gilbert and Marshall Island warriors
who were further protected by armour of
sennet  and  foueht  with  shark-toothed
prongs or swords, this curious assortment
of weapons and dress being peenliar to
Micronesia. I have eiven an illustration,
supplementary to Gudger’s ones, in my
“Iishes of Australia. ™"

A curiotls use ol a ]mrl-]lpilll' I‘i\h rvii-
quary is referred to by W. (i, [vens in his

_”f!':.fru,\;frr.u.~' lel ”.'a .\'HHH.*—HL\'f .\.'ru’umHH

Islands” i his acceount of the burial

methods.  Skulls of the decessed were
i, 1940, p. 32 and fig, 24,

a8 b1 2

P 210,
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enclosed i the * wooden figures of a poreu-
pine fish, poe, and a crocodile, as well as
a swordfish.  The two former were in a
relic house on the west side of Little Mala,
and in each case the relies were in a cavity
on the back.™ Apart from the above, por-
cupine fishes have few uses and are usually
thrown away by fishermen. Swollen speci-
mens, as we have seen, are kept as curios
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and in the West Indies the pumped-up
skins have lanterns placed inside them and
arc hung as unusual light-shades.  Living
ones are kept as occasional exhibits or pets
in aguaria.

The Australian  species ol poreupine
fishes may he identified from the following
key :

AL Nostrils each with two separate openings in a tubular papilla.

B. Most of the spines three-rooted and
pectoral fin). Eleven or twelve
Australin, Arvafura Sea and

BB, All spines two-rooted amd  erectile.

. Spines on top of head long.
WicAz 1O

Diodon  holocawthns.

CC, Spines on top of head short,

D, No dark ¢hin-band,
fin. 30  ins.
N.8. Wales

DD, Dark collar-like Ill:ll;lt on  chin,
Nearly 15

dorsal fin,

mmmovahble
dovsal and
Queensland

Twelve or more dorsal and anal ravs,
Small spots on hody.

N.S.W.. Vie. and

(two-rooted and movable
rays.  Length to 104
Tragulichthys  jaculiferus.

only  helind

anal mehes. W,

Generally less than 12 ins.

S, Aunstralia,  wandering  from  ftropies

Spots on body larger,

About 20 rows of spines between snout and dorsal

Widely

distributed  outside  Australia,
Diodon hystriz,
About 17 spines between

g, Queensland Liadon

coming  to

snout and
armillatus.

AAL Nostril-openings not separate bhut confluent, each nasal organ appearing as a pair of flaps.”
Some or all of the spines two-rooted, ereetile,

F. Most spines three-rooted,

anal rayvs. 12 ins. NS,

p”l.‘fﬁ,\',

FE. Only on head are spines two-rooted and ereetile,
Witles, in harbours

17 ins.  Sonthern Q. and N.S,

EE. All spines two-rooted, erectile, nearly round in section.
ine, W.A., S.A, and Tasmania . .

dark spots on
wicthemerus.

haek. ]’:1

In small, fresh .l-"upruii_ﬁ;(-h s cach nostril is o
shit in o columnar papilla sealed at the top, as
figured here: in old or dried specimens the top
appears to split forming the bifid tentacle noted
by authors.

immovible,

Wiales

Rather lLarge dark spots on back.
F. Only behind pectoral fin are the spines two-rooted and movable,
to Bass

15 or 16 dorsal and
Strait," deep  water Allomupeteris
About 12 dorsal amd anal rays,

Dicotyliclhithys nyersi
12 dorsal and anal rays, Small
Atoponiyeters

A new record based on one trawled over 70 fo
100 fathoms by the Ewdeavowr, NE, of Buabel
Island, Tasmania, in 1914,

Long Journey Made by an Oar Blade

Sincee Beachceomber’s Harvest was writ-
ten’, a most interesting piece of flotsam has
furned up on the west coast of the north
island of New Zealand, The Sunday Swun,
Syvdney, of T1th May, 1952, tells of the
finding o an oar blade, branded ** Mona
Vale™ ' on the 90-Mile Beach, about 50 miles
south of Cape Maria Van Diemen.  The
oar had floated m the Tasman Current. tak-

PAustralian Museum Magazine, x, 10, p, 332,

me a cireular course down the cast coast
of New South Wales, thenee westward to
New Zealand and se up the west coasts of
the two islands to 90-Mile Beach. It was
lost off Sydney on 26th December, 1950,
and has thus been over a vear on its jour
ney and travelled thousands of miles.
To an  occanographer this is a
romantic find—almost as good as finding «
sealed bottle with a message in it!
Pore. M.Se.

11081

Evrizaserin (,
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[ he Hairy Illlill'rl.i1 .‘“-|»|(|rr
(Dicrostichus furcalus.)

\ M
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Line Fishing for Moths

By VERA LEVITT.

HERE are @t
spider in Australia whieh
their prey by using a line and bait.
Of these the habits of the Magnificent
‘\"[!i*i"!' Dicrostclis magnefreus have been
I'i‘:'lrl‘l|r'li \-'|'_\ l'li'.‘ll'l_\ Il_'\ \ir || \
man. of the l)l|u|:-|:1rni Museum. but the
habits of the ||;;'Iuj. |1||]u'ri.'1| -"‘;|ri||1 r(Liero
stichus furcatus)® to be quite

1east

1‘:||"’ tre

Longe-

o not szen

so0 well known. For this reason, and beeause

| talk this l||'!"'l'.IJII|'|‘ of thauking AYB! \
Musernve, Curator of Tnseets of the Australia
Museun, Svdnev, for identitying 1 der {

nie,

1\WoO \'l)l‘l‘il‘\-. u:l

i I'Isih 111

lier method ol

chiffer
the other

| !'m‘nr'ri--:l SO nlmr-l'\;llis:rh_ m;:.i

hsnimy seells 1o

shightly from that employed by
\[Il'.']b\._

months. on thi
H.:-H‘.' l]lliu‘[’i:[! H]‘il!!‘l'_

over }ll'l'illli iyl .\'l"-\r'I';..'-

.JII]'”‘ il1.l ||||

My observations started on the 24th Sep
1948, when | female T

ir"rf;l| .“‘;|lilii‘l' LR B R .\Il'!::]l'li".‘l 1IH*~|| iII

found a

paddock -|1:|m~.i;.- myv home at Punehbowl.

near Bankstown, Sydney It was dusk. and

ihe spider was Just comine ont from her

refreatl, so | eur off the I‘.‘.;'_' she was on,
took her home, and tied the twie to a Tea
i was takine

carden. I knew |

cloine

free i thi

this, as previous dattempits



:‘Di‘-l

to do the same thing with this species of

r-.!nith't' had resulted in |n:~:i]1f_" the h‘]n'{'ill!t"ll,
hut, as this spider does not take kindly to
captivity, I had 1o take a chance that she
would find the Tea-tree to her liking and
settle down.

Fortunately the spider had not been dis-
iurbed too much, so that she merely moved
to another twie. in a convenient position
for ecasy obseevation, and made herselt a
retreat by weaving several leaves together
to form a fairly thick silken covering,
roughly wmbrelia-shaped, about 1 ineh in
diameter. The spider ¢lung to the under-
side of this during the day, and was ex-
tremely difficult to see, as she merely looked
like a piece of taft caught in the bush.

At night she came out and could be seen
swinging from a single tootline she had
spun between two fwigs about 6 inches from
her retreat, but it was not until the Sth
October that 1 aectually saw the spider
““fishing ™",
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The Magnificent  Spider
(Dicrostichus magnificus)
and her egg-sacs.

I* Tt A, Muserave,

Y,

The footline was so loosely spun that it
sageed under the spider’s weight.  When
[ saw her, she was haneing from this line
by the last three lees on the left
whilst the Tourth right
was brought across the hiltl_\' 1O }_:'I‘i[: the
line as well, The third lee on the right
side was held tightly against the eephalo-
thorax, where it fitted so elosely hetween
the other legs that it was only seen after
careful examination. 1 concluded that
this leg was used to brace the others, hut
this is only a theory and may be wrong.
The second lee on this side held the *fish-
me line’’, one end of which was made
fast to the footline, and the other ended
in a small sticky elobule, about the size
of a laree pin's head. The first
each side was held out at rieht aneles to
the cephalothorax.

side,

leo on the sicle

leo on

At irrecular intervals the spider heat
the air with her front lees. movine them
rapidly up and down toeether. This was



serr. 15, 1952,

ustally followed by rapid jerking move-
ments with the lees holding the footline,
which set the spider swinging bhackwards
and forwards, and at the same time the
leg holding the fishing line was swune
round, causing the bait to be whirled
around in a laree eirvele. This method of
“fishing ™ was checked on a number of
stuhsequent oecasions.

The size of the are deseribed by the bait
was brought home to me rather foreibly
when I tried to measure the **fishing ne™',
The spider was resting at the time, but
althouneh I held the ruler at what seemed
to me to be a safe distance, when the
spider unexpeetedly swung the line she
“eaueht ™ me on the finger, the bait being
so extremely sticky that although 1 tried
to free myself without breaking the line
[ found it quite impossible. The **fishing
line ™™ measured 17 ineh in length from the
spider’s foot to the end of the bait.

[ found it impossible to judee whether
the spider would ““fish™ in the early part
of the night or not. She was out on most
warm niehts, but would sometimes leave
her “*fishing ™" till the early mornine. On
the other hand, T would sometimes find
her ““fishineg™ when the nights were eold
and so windy that she swung to and fro
on her footline like the pendulum ol a
clock.  On other windy nights she would
not attempt to ““fish™,

On the 2nd Oectober, some nine days
after capture, I found the spider’s first
ege-sac, which was attached to a twig near
her retreat. It differed from those of the
Magnificent Spider (Dicrostichus magnifi-
cus) by being smaller. of mueh stouter con-
straetion, and the pedunele by whieh the
sac was attached to the twig was rayed
out at the top, each ray having a separate
line attachine it to the twie: the Magnifi-
cent Spider carrvies the peduncle of the
cgo-sac straight up and over the twig.

The spider made her second ecgg-sae on
the night of the 17th October, and  fol-
lowed it with seven further saes whiel
were found at intervals up till Tth Janwary,
1949. The period between egg-sacs varied
from 9 to 16 days, and, as far as I could
determine, depended on the state of the
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huntine.  As a rule the egg-sacs hung
loose, merely supported by their tops, but
in very windy weather the spider would
attach them to adjoining twigs and to
each other with extra lines fastened at
strategie points down the sides of the saes.

On the evening of the 16th December,
1948, some ten and a half weeks from
the time the cees were laid, the spider-
lines emereed from the first egg-sac. Most
of them dispersed, but a few remained in
the Tea-tree.  Spiderlings emerged from
the other ege-sacs at roughly weekly inter-
vals up to the 16th January, 1949,

On the 17th January further observa-
tion was temporarily interrupted as the
four remaining ege-sacs and the Spider
were sent to a worker in England with a
consienment of Australian spiders, I had,
however, manaeed to keep two of the
spiderlinegs which remained on the hush
under observation. I believe these two
came from the first ege-sae, but, owing to
the subsequent emergence of fresh batehes
of spiderlines, I could not he certain that
their place was not taken hy spiderlinegs
from one of the other eee-sacs.

At first these spiderlings seemed to spend
the nights hanging from tiny footlines with
their lees outspread in much the same atti-
tude as that adopted by the adult when
“fishineg ™", but I could see no sign of any
“fishing line”. However. the spiderlings
orew, so | coveluded that they must be
catehing something.

v the 10th February, 1949, the babies
were about 1 oineh in diameter, and that
night 1T found that one of the spiderlings
had slung the usual single footline across
a gap in the twies and was ““fishing ', the
line being % ineh in length with a tiny
sticky globule on the end.  She used the
rapid, jerking movements as the
mother as she swung the bait m a eirele.
Apparently the fishing was good, because
from that night she erew rapidly.

On the 27th Marveh, 1949, a third spider-
ling was found on some weeds 1 the gar-
den and was also placed on the Tea-tree.
It settled down, and on most warm nights
the three spiderlings were to be seen with
their ““fishing lines™, but either the first

sd e
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spiderling was in a better position (she
was on the ontside of the shreub while the
other two were in the centre of it), or else

she was a more expert *fisherman™ than
the other two, tor by the 2nd May she was
fuily erown. The second spider was only
hali her size. whilst the third was three-
QUATTEES @rown,

The strength ol the ““fishing line™ can
he judged by the fact that by the time the
first spiderling was half grown she was
cateching moths about ¥

ineh long, which is
the size normally  eaneht by the adult
spider.

On the mornmg of 22nd May I found the
first spider of the second generation had
made an egge-sac.  The second spider was
missing from its usual place in the bush.
and 1 could not locate it.

About 8 p.m. on the 29th June, 1949, |
found the third spider changing its skin.
The night was elear, with a cool breeze
blowing. The next morning I found 1t still
strugeling to free itself from the old skin,
which seemed 1o be stuck to the tip of its
abdomen. 1 put some Ilnkewarm water on
the affeeted part, and, upon my return
from work about 6 p.an. that evening, |
Found the Hpitit‘l in its retreat. There was
no sien ol the cast skin.

This spider bad been coming out regu-
larly on frost-frvee nights, but the first
spider had not been seen to leave her re-
freat sinee the beeinning of June. On the
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Left—The egg-sacs of the Halr}' Imperial
Spider fixed in position with “storm-lines™,
On the lower side of the centre sac can be
seen the small hole through which the
spiderlings emerged.

Below—The egg-sacs detached to show
the rayed-out tops by which they are
normally suspended.

Plhioto, A

Levitt,

12th July the second spider reappeared
neair the thied spider. which came out of
its reireat tor a short time, but retived
without attempting to **fish™.  During the
next two days the small spider remained
near the third one, spending the day not
more than 1 ineh from it.

The fiest spider was seen on the night
of the Hth July making a second egg-sae.
The night was ecold, with a light drizzle
falling and, when first seen, she had a
rotnd piecee of fuffy white silk about the
size of a shilling whieh she was holding
away from herself with her lees while she
added extra siik to it The spider seemed
to be combing the silk from her spinnerets
with her hind legs, and, while doing so.
occasionally  pausing to fouch the round
picee of silk with her spimnerets.  Unfor-
tunately I eouid not stop to wateh her, and
when I returned at 945 p.n. T found a
small cog-sac almost completed. 11 looked
perfect, but the spider was just adding a
Few finishine fotches,

Two davs later, on the 16th -lll|.\'. {he
first spider left her position near the egg-
sites, moving into a denser part of the bush,
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and, on the same day, the thivd spider was
found dead, but T could observe no sign of
mjury on her.  The weather over the last
two days had been remarkably warm for
the time of the year, so that exposure to the
ruled out

plements seemed foo,

Duringe the second week of Aueust | was
watehing the first spider **fishing"™ when
she stopped and hauled in the line. Both
front legs were used, the line being drawn
in “hand over hand™ like any human line
fisherman, and the " bait " was eaten by the
On the 20th August she was seen
ishing ™ for the last time. The followine
night she was missing from her nsual place.

'\l‘ill!'l'.
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and I could not ascertain what had hap-
pened to her.  The second spider also dis-
appeared.

My chronicle of the [Iairy Imperial
Spiders elosed on the 25th Oectober, 1949,
for although on that date spiderlings were
seen near the ege-sacs, none remained in
the Tea-tree. A search of the carden also
failed to reveal any. However, I could
not complain, as the spiders had remained
on the one bush for more than twelve
months, and, although there are still gaps
to be filled in, for two generations I had
had the pleasure of observing much of
the life history of one of our most inter-

osting spiders.

Sea foam, an Unsolved Problem of the
Seashore

By ELIZABETH C. POPE, M.Sc.

N OMETIMES, after very heavy and
proloneed  onshore oreat
masses ol foam are dreifted in from

the sea on to the local rocks and beaches.
On one such oceasion the foam was blown
right sand and up on to the
arass-covered dunes behind one of our surf
beaches, till it formed a mass waist deep
atd  covering from one-third to half an
acre.  The accompanying photograph of a
stall sports car travelling through this
Foam ives some idea of the extent to whieh
it can be banked up.

storns,

dcross the

A curious feature of these lather-like
masses 1s the way in which they persist
for relatively long periods, even  when
blown about by the wind. Ovdinary lathers
which we sometimes make with soap and
water (when no detereent is added) soon
revert to their former unlathered state hut
these sea foams may persist for a day or
more when the weather continues moist and

stormy and no sun shines. At sueh times
public interest is keenly aroused and, at
the Museum, we are asked for explanations
as to how the foam is produced, why it
lasts so long, and so on To sueh
questions our answer must at present be
“We don’t know' but that doesn’t pre-
vent us from making ecuesses.  However,
until these theovies are tested by ||fl_\’.~4ir-i.-:tb-‘-
and chemists we have no notion as to
whether they are correct or not and sinee
the matter is of no known practical im-
portance at the moment, little is being done
about it.

[n order that a foam may be whipped
up in sea water, it is first of all necessary
to have present some substance which will
lower the surface tension.  Orvdinary soap.
for instance, will not lather in sea water.
Then the liguid and the air must be
whipped up violently together till the
frothy, barmy condition is produced and
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Yellowy-green sea

there must be some additional substance
present which will **hold™" the foamy state
and last for some considerable time.  One
thinks immediately of some substance such
as protein, as being the type of chemical
suitable for doine this.

First of all when seeking for an explana-
tion of the formation of these foams we
had a theory that there might be some in-
dustrial waste substances being carried out
to sea through local sewage outfalls and
that, during storms, these were being
whipped into a barmy froth by storms and
then carrvied onshore by winds.  That this

foam banked up
waist-deep  behind
Now;mrl Beach.

Such fields of foam
persist for days
during moist,
stormy weather.

"hoto. ,\'\u-r'ua 1]

Morning Herald

tdea was totally incorrect was soon realised
after two visits to Nambueea Heads in
northern New South Wales. Here the same.
laree, billowing masses ol sea foam were
during and
being banked up on the rock platforms and

observed storms thev were
in small baylets along the ocean coast in
places far removed from the influence of
industrial wastes in the sca,

It has also been learned sinee, from an
authority  on that

veasty conglomerations of foam are often

such  subjeets, orea

encountered out in the mddle of the great
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oceans, alter storms, so that it is very evi-
dent that the meredients in the sea water
that 2o to make up the foams are not
found only in the proximity of the coast-
line.  These potential foam-makers must
he substances that are found evervwhere in
the sea.  We are left wondering what they
can possibly be and why, if these substances
are present universally i the occans, are
the foams only seen during and just after
very rough seas?

My own personal interest in this un-
solved problem was re-awakened recently,
when a business man came to the Museum
seeking information on a seaweed produet
which is used by the makers of fire-
extinguishers for **holding™ in suspension
the foams which are used to put out ¢hemi-
cal fires, by excluding oxyveen from the
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flames.  Credit restrietions, at present in
operation, were preventing the importation
of this aleal product from Great Britain
and our inquirer was looking for a local
substitute. After referring him to the cor-
reet authority. the matter was temporarily
dismissed from my mind until the thoughts
“seaweed produet ™ and “persistent foam ™
clicked together and made me wonder if
here was an explanation of those mysteri-
ous, lasting sea foams which have always
been so intrieuine.

After searching through a modern book
on seaweeds and their uses, it was found
that there were certain substanees in some
of our aleae which could possibly serve to
“hold ™" the foams once they had been pro-
duced.  In fact some of the alginate pro-
duets could conceivably aet in this way.

Tourists examining a mass of sea foam at Nambucca Heads, curious to know why it remains in
Onshore wind was blowing puffs of foam over the rocks.
Photo FE. ., Pope

the whipped up state.
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This fact did not, however, explain how
the surface tension of the sea water could

he so lowered that the whipping action of

storm waves could create the frothy mass.

A possible explanation ol this pheno-
menon has been supplied to me by another
worker. e explained that, during storms,
large numbers of small planktonie organ-
isms are destroyed and broken up due to
the battering they receive in the choppy
seas.  He referved particularly to the tiny
aleae, the diatoms, and the minute animal

organisms among the plankton, pointing

out that theyv contained the necessary
lipoid and protein chemicals which would
respectively lower the surface tension and
“hold ™ the froth in suspension once it was
tormed.  These organisms are also present
evervwhere in the surface ol the seas.
et us suppose then that the seas in a
particular area are so stormy and rough
that they kill and break up large numbers
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of these minute oreanisms.  The surface-
fension-lowering chemicals which have thus
been released into the sea water will allow
the waves to whip up a froth and if there
is also present enoungh  protein matter
(released from the aleae) a foam with last-
ing qualities might result-—just in the way
in which an ego-beater can whip up a firm
foam in white of eee. One often sees small
tufts of foam coming ashore and blowing
about on beaches like roley-poley weeds out
West or like Fairy Floss at carnival time.
Onee it is formed, 1t is quite casy to see
how & prevailing onshore wind can drift
the toam ashore and mass it up on the
heaches and dunes.

[s this the true explanation of how sea
foam is made and blown ashore? At the
moment we just do not know and it must
remain - still
unsolved mysteries of the sea.

one  of those fasceimatine

Australian Insects, XLVII

Coleoptera, 24.—The Cleridae.
By KEITH C. McKEOWN

HIS family Cleridae is an important

one, not only in numbers but for the

economic part it plays in maintaining
to some degree the balance in wood-borine
insects.  No detailed estimate of the im-
portance ot these insects in the control of
forest insects has bheen made but, under
natural conditions, there can be little doubt
that both the larvae and adults of many
such pests fall vietims to their voracious
appetite.  More than three hundred species
ol Clerids have been deseribed from Aus-
tralia, rangine in size from Ewunatalis
titana, up to 2 inches in length, and 7rogo-
dendron  fasciculatwm, about an inch, to
Lewvidia hilaris, no more than 5 mm. lone.

Most of the perfect insects, together with
their larvae, are predaceous, but the beetles
may often be found frequenting tlowers,
apparently attracted by the neetar.

The tarsal formula of the perfeet insee
is 5-0-0 or 444, with the seements 2-4 pro-

longed into flaps below. and one or more
bilobed. The antennae are very diverse,
and mayv be serrate (saw-like), flabellate
(Hail-like ), or e¢lubbed. The elytra, in some
cases abbreviated, usually cover the abdo-
men but, beneath, 5-6 abdominal seements
are exposed.  Many species are of slender
and gracetul form and arve brightly ecol-
oured. The active, evlindrical larvae have
well developed  legs and powerful jaws,
enabling them to enter the burrows of
wood-destroyving and to Kkill the
oceupants, for they are both fierce and
VOTACTONS.

insects

The life-histories ol the majority of the
Australian Clerids are unknown but W, W.
Frogeatt has recorded that of Trogoden-
dron fascicuwlatwm, which may be taken as
an example.  This fine beetle has a very
wide range over Australia, and may often
he seen Hying about in the bright sunshine
or running over the trunks of fallen trees
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mtested with the larvae of
moths and beetles which will form suit-
able prey for its own erubs.  The beetle
is ¢lossy black, with the elytra bearing an
erect tult of hairs upon ecach shoulder and
a velvety area of intense black, bordered
with white, on the apieal third., With its
constantly vibrating yellow antennae, the
mseet  presents  a remarkably  wasp-like
appearance, 1t s very fearless and, if
carelessly handled, may sink its powerful
jaws into one’s fineer, hangine on with a
hulldog arip. and sometimes even allowing
its head to be pulled from its body rather
than release its hold.  This Clerid is
remarkably  variable in o size, and may
measure up to and over an inch in length.

wood-boring

The actual cee-laving  has not  been
observed but the eges are probably depo-
sited in eracks in the bark, the newly-
ernereed larvae then seeking out their hosts
in their burrows beneath,  Numbers of the
(‘lerid larvae, in all stages of development,
may be tound in the tunnels of longicorn
larvac, the species suffering most  from
their attacks being the common black and
vellow Phoracantha vecurva,  The eylin-
drical Clerid larva is of a general pinkish
colour, measures up to an inch i length
and s clothed in dall vellow hairs. A
horny plate covering the thorax is black,
and a reddish-brown plate covering the
last abdominal seement is armed with a
pair of stout, curved spines at the tip. Froe-
catt deseribes the larvae as ““active erea-
tures, confracting and extending their see-
ments as they erawl about in the burrows,
and 1if two or three are left i a box. the
largest one soon eats up the saller ones. ™
When fully erown they form rounded
cocoons of wood fragments cemented into
a hard shell in which to pupate.  The
heetles croeree 1 October and November
but may be taken throughout the summer
mont hs.

It is unfortunate that more is not known
concerning the life-histories of our Clerids,
or, at least, the host species preyved upon.
OF Cylidrus basalis Macl., Frogeatt records
that he “*obtained several specimens when
cutting out the little thickset shot-hole
horer | _\'_rfff horus solidis)
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“They enter the open burrow made by
the borer through the bark and attack him
im the rear, feasting upon the helpless
Nyleborus, which, fitting close into his
evliindrical tunnel, can neither move for-
ward nor backwad.

“This ferret-like beetle with his power-
ful jaws soon finishes his feast, and | found
one resting in a burrow with only the
remains of the wing covers of the vietim.
This slender, active beetle is well adapted
in form for the life it leads A

The laveer Cylidrus nigrinus White has
heen found, also. in the burrows ot Nyle-
horus solidus and, although its larva has
not been identified with certainty. it is
definitely an enemy of wood-boring erubs.

The beautiful little Clerid, Paratillus

caris Newni., is a cood friend of the house-
holder, for it attacks and destroys Powder-
have

post Beetles (Lyctus brunncus). |

.'I_JJJ:‘TJJ; ¥

ey L
.
b i

Life history of Trogodendron fasciculatum; the larva.

1'l|[1a| cocoons in cavity of bark and the perfect beetle.
\rfter K. H. Zedk
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to ng]‘xt. Paratellus

|‘-rum lr:.ft
univillalus.

often had them broueht to me from borer-
infested buildings under the impression
that they were the inseets responsible for
the  damage.  Frogeatt  deseribes  how,
“When the adult stage is reached the bectle
cuts its way out through the surface of the
timber, often dislodeing more dust round
the exit hole than the powder-post borers.
As they are often found running about on
felled eum trees, they probably attack and
devour other small bostryvehid beetles when
they are depositing their own eges in the
bark or eracks in the surface of the wood,
and the resultant larvac worm their way
throueh into the wood-borers™ galleries aned
feed upon any larvae they find. Ther
larvae can be easily identified tfrom those
of the wood borer by their elongate form.
well-developed armour-plated
thorax, and horny head furnished with a
pair of projecting jaws.’

lees, PrO-

Our largest Funatalis titana
Thoni.. a huge brown inseet about 2 inches

in leneth, with the elvtra over the first

Clerid s

carus,

b(!.\(l“.\ and Tar.\{;.»icnu.s

Cylidrus

All three are predatery enemies of timber-boring beetles.

Atter W, W, Froggatt.

two-thirds deeply pitted in regular rows.
Oceasional examples may be found in which
the wing-covers are blotehed with dull yvel-
low. The mueh smaller K. porcata Fabr.,
variable in size and measuring up to an
ineh in length, is similar in appearance
but the rows of almost square pits extend
to the apex of the elyvtra. The habitat of
L. hitana is Queensland; that of poreata
covers the whole of the continent. K. floc-
cosus Schkl., from Queensland and New
South Wales, is remarkable in having the
coarsely pitted elytra elothed with tufts of
erect hairs.

Members ol the genus Cylidrus, so aptly
deseribed by Frogeatt as * ferret-like, ave
eloneate and slender, with the head and
thorax oceupying a  disproportionatels
laree portion of the total leneth.  They
are black, often marked with patehes of
vellow, (7, Macl.. centralis Pase..
and wigrinus White arve all widely distri-

buted in Australia,

buasalis
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The genus Opilo contains a number of
coarsely punctate, elongate insects, banded
with brownish-black and vellow. 0. con-
gruns Newnis, and its varieties, are to he
found  practically  throuchout  Australia.
Thanasimous ceinies White is a very beauti-
ful, thick-set beetle coloured with varied
iridescent tints, ranging trom eold-copper
to deep blue.  The eenera Stigmatinm and
Owmmadins contain eloneate inseets with the
head and thorax forming a rounded mass.
coloured in obsetre shades of green and
brown with an evanescent pattern similar
to that seen in fieured velvet. Members of
Cleromorpha ave small, stout, and hairy;
. novemguttata Westw. is a rich blue
adorned with small, snowtlake-like white

spots,

Insects in the large eenus Phlogistus
form a group resplendent in the metallie
tints of green, blue, and copper:; many of
the species, especially P, eremita Blkb..
P. delicatulus Boh., and P. smaragdinus
Gror, are common and widely distributed.
The large and striking Trogodendion fas-
ciculatum Sehr. has been referred to pre-
viously in giving details of its life-history.
Zentthieoln is a eenus of stout and com-
paratively broad insects, coloured mostly
black with touches of white: in the common
Z. crassus Newm. the smooth and olossy
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prothorax is brightly vellow. Slender in
build, the members of the large genus
Elcale are mostly ol dull and obseure tints:
7. reicher Spin., and simpler Newm. are
bhrownish: F£. lepida Pase., and  pulchra
Newn. are barred with vellow, while #.
smaragdinag Chev., trom Queensland, is a
heautiful, matte, metallie ereen.  Another
very larvge genus is Lemidia, with the in-
sects comprising it small but very beauti-
ful. presenting a bewildering array of
colonr and pattern.  Paratillus contains
the species carus Newim. to which reference
has already heen made as an enemy of ithe
Powder-post Beetle; it measures under 2
quarter of an inch in leneth, black, with
the head and thorax reddish, and a narrow
fransverse vellow band on the elytra.

In conelusion, it may be mentioned that
two introduced Clerids, Necrobia rufipes
de Geer and N. ruficollis Fabr. are some-
times plentiful: the former is deep blue
with red lees, the latter blue-black with
the thorax and the base of the elvtra
orance-red.  N. rufipes is a pest in copra
careoes, in which they sometimes cause ¢on-
siderable damage ; N. ruficollis feeds on car-
rion.  The name " Ham Beetle™ has heen
eiven to the firstnamed species but, in
Australia, it is more frequently known as
the " Copra Bug ™.

i

Obituary

Keith Collingwood McKeown

Keith Collinewood MeKeown, whose con-
tributions to these pages have been a regu-
lar feature over many years, passed away
siddenly  on 21 August  during  the
ANZAANS. conference at Sydney.  He
had been  assistant  entomologist at  this
Musenm sinee 1929, As a younester his
steps led him here regularlv when visits
from the country brought him to the eity,
visits which held an inereasing attraction
for him as he grew older and his interests
focussed upon the cabinet colleetions. A
keen naturalist, he retained his affeetion for
the bush and all that dwelt therein. A
wide c¢irele of readers is familiar with his
many popular books and articles in the

Press: his last book, ** Nustralian Spiders:
their lives and habits™ appeared a few
weeks ago. There is another circele, however,
which knew him as a seientifie specialist, an
atthority upon Coleoptera. The economic
aspeet of entomology also interested him—
he had condueted investigations into the
food of birds, trout and Macquarie perch.
Apart from his natural history knowledge
he possessed a fine store of general informa-
tion and there were few subjects, indeed.
upon which he could not help one.

He is survived by a widow and a young
son, a boy who participated in many of his
interests and in whom he had great hopes.

W.A.R.
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Hill—1

By R. O. CHALMERS

S oan  individual  producer of  lead,

silver and zine Broken Hill is per-

haps the most important mining
centre known. The total yield of minerals
froi the distriet exceeds £250,000,000 in
value.  The field has been producing con-
tinuously for sixty-six yvears and the output
for the period is 65,000,000 tons.  Present
reserves in sieht are in excess of 75,000,000
tons.  There seems little doubt that steady
production is assured for another century
at least, perhaps longer.

Broken Hill Hes in the Western Division
ol the State, 700 miles west of Sydney and
oniy 50 miles from the South Australian
border. It lies at an elevation ol about
1.000 feet above sea-level in a dissected
rocky platean known as the Darrier Ranges.
This plateaun gradually falls away and
merges with the low-lving grey and brown
soil plains of the West Darling distriet. The
highest point in the DBarrier Ranges is
Mount Robe, 1,550 feet above sea-level, 1t
is an area of low rainfall, the average in
l';]'l]]\'t’ll ”l” hl'i]lf_{‘ {llll.\' 4 0 I“ illl']li'N Q
vear.  Itoas hot in swmmer and cold in
winter.  Creeks, some of considerable size.
but completely dry exeept when rain s
falling heavily, have well-defined courses
in the ranges. In the plains the ¢hannels
can scarcely be discerned. both to the east
where they approach but seldom reach the
Darling, and to the west where they just
disappear.  The only laree trees are the
stately rviver eums (Kucalyplus camaldul-
which grow profusely alone the
hanks of the lareer streams.  As is to he
expected noan area of such low rainfall
the trees elsewhere are not large and often
somewhat  stunted.  Various species  of
Acacia arve most characteristic. notably the
mulea (A, auewra). This somewhat dried
up stall tree, with its needly, sparse leaves,
agrecnish grev and dusty iooking, and its
near relatives of generally similar appear-

CHSES )

ance, seem fo impress themselves most in
the memory of a general observer with no
botanical experience. They seem 1o accen-
tuate the somewhat primeval appearance of
this region which is  geologically  most
ancient. They Forin a spare mantle on the
reddish-hrown hills of compressed and con-
torted schists with their thin slaty edees
projeciing vertically through the thin cover
of soil.  The opposite picture is that of
astonishing fertility brought forth in 2ood
seasons.  The  plains  are  covered  with
rippling long erass and are thick with wild-
flowers, the prinee of which is the magnifi-
cent  searlet Sturt' s Desert Pea. The
rockiest hills have a cover of ereen with
which is contrasted the bloom of wattles
and cassias.  Good seasons though arve the
exception rather than the rule.

[t was in one of the worst of the droueht:
i the spring of 1844 that Captain Charles
Sturt set out tfrom  Adelaide, along the
Murray, up the Darling to the present site
of Menindee and then pushed on into the
unknown west.  There is not time to tell
the oft-repeated story of the subsequent
privations of his party in its slow, painful
Journey through the parched land and piti-
less heat until halted on the eastern edee
of the Simpson Desert, and of the cven
more difficult return.  Some 70 miles west
of  Menindee, Sturt collected  specimens
from a narrow ironstone ridee about 2 miles
long with an irregular broken outline rising
shai'ply 100 feet or so above the plain, b
later he had to discard them. Thus was
the “*broken hill™ discovered but at that
stage 1t was not recognised as the surface
outerop of a phenomenally rieh ore hody.

Sturt s expedition led to the almost i
mediate spread of pastoral development i
the West Darlineg District.  Conservation
of water i these regions is obviously a
difficult matter because of low raintall and
high evaporation,  Althoueh no artesian
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water s found as far south as Broken
Hill, sufficient ground water is obtained hy
sinking wells  which, though mostly too
saline for human consumption or irriea-
tion. suftices well for stock, especially sheep.
By ISTL the present site ot Broken Hill was
part of a large holding of 14000 square
miles known as Mount Gipps.  The stone
wills of the head station and wool shed
still stand on the Tibooburra road 13 miles
north of the eity.

(hn the mining side, from 1861 on, pros-
pectors came to the Barrier Ranges but
Few cast more than a passing elance at the
hill on the Mount Gipps out-paddock. Some
shadowy rumour led to a disastrous gold
rush in 1867 in which many died of thirst.
The ill-fated Burke and Wills had passed
throngh Menindee a few vears before on
their last jonrney.  Definite finds of silver
and lead ore at Thackarinea and Silverton
ot Han miles from I’al'n](vil “i“. estah-
lished the first permanent mining in the
distriet, By 1883 Silverton had a popula-
tion of 3.000 and still the ridee a few miles
to the west on Mount Gipps Station was
contemptuously referved to as the **Hill
of Mulloek ™ as 1f to idicate its complete
harrenness of mineral wealth in compari-
soit with the Daydream, Silver King, Apol-
Ivon. Nil Desperandum and dozens of other
stnall but rieh shows.

MeCulloeh, the manager of Mount Gipps,
his interest centred on the pastoral indus-
try, viewed with  little  enthusiasm  the
mining aectivity in the distriet with its
attendant evils of deink and gambling, all
i possible source of unrest amongst the
station workers.  He sternly disconraged
any inferest i prospecting amongst his
However, in 1583, Charles Rasp, one
of the boundary viders who had been
assiduously studying a prospectors’ guide
in lea of a more academic training in
mineralogy, could longer  an
exploration of the saw-toothed hill 13 miles
to the south. Convineed as a result of his
examination that it was a cassiterite (tin-
stone ) lode he deeided to brave the certain
wrath of his chiet and pegged out one
¢laim,  MeCulloch, after o preliminary
cholerie outhurst. now that the die was cast
and in order to prevent outsiders swarniing
on the station property. decided to peg the
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whole hill forming a syndicate of seven
with Rasp and five other station hands. The
ore turned out to be silver-lead, not tin.
and the syndicate began mining.  Success
did not come immediately.  Some of the
original seven wavered and disposed of
their share. but in 1885 the discovery of
rich masses of silver chloride heralded the
almost unbelioevable richness of the ore body
and in this vear the Broken IHill Proprie-
tary  Company  was  formed  from the
original syndicate.  Mining began on a
laree seale and the rich ores were smelted
on the spot to produce metallie lead and
silver. A fourteenth share originally dis-
posed of for four bullocks. and a few
months hetore havine cost £150, was hought
for £2.000. Within six years it was to be
worth €1,250.000.  The rapid exhaunstion
of the small mines of the Silverton distriet
was almost as spectacular as the rise of the
new colossus.  Silverton became a ghost
town within two years.

Unfortunately o sober article with a
aeological bias is no place to attempt the
portrayval of the boom times that hit Broken
Hill like an  avalanche. Thousands of
people anxious to make their fortunes
crowded to the young ity whieh soon came
to resemble a wild west American town in
all respeets. It rapidly reached the status
of third city in New South Wales and
has remained so ever sinee,

Beneath the flamboyaney, the ostentation
and the garvish front presented by the lusty
voung Broken Hill, serious problems had
to be faced. The eity was not linked by
rail with the outside world. The South
Australian - Raillways ran to Coekburn,
50 miles away on the border, but it was not
the provinee of the South Australian Gov-
ernment to build ratlways in New South
Wales. The nearest New South Wales rail-
head was about 350 miles distant.  So the
priviate Silverton Tramway Company was
formed to link Broken Hill by rail with
Cockburn, thus firmly establishing Broken
JTill as a geographical and economie unit of
Sonth Australia.

The next thirty or forty vears must be
passed over briefiy althongh in every respect
they make an eventful chapter in Austra-
lian history.  The prosperity of the field
due to the phenomenal wealth of the ore-
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body continued undiminished but difficul-
ties continued to arise.  The independent
action of the miners’ organisations in pro-
teeting their own interests during the onset
of the 1893 depression yvears inevitably led
to industrial unrest. Health conditions were
far from desirable.  The searing summer
heat was poorly checked by the inadequate
timber and iron dwellines. The ceaseless
belehing of sulphurous fumes from the
smelters  polluted  the atmosphere. The
mulga serub, once so thick that surveyors
in the early days had difficulty in running
traverses, had disappeared entively around
the city having been cut for mine timbers
and firewood.  Stripped of cover the soil
was blown into the city in the form of
violent dust storms which at their worst
turned day mto night. Bad and insufficient
water caused typhoid epidemies.  Infant
mortality from gastro-enteritis was high.
Typhoid at its worst was killing ten people
a day in the early 90°s.

Death was also taking a laree toll in the
mines.  Lead poisoning was rife. Insuffi-
client ventilation underground and lack of
any attempt to lay the dust at the working
faces marked many a miner as a vietim of
pnemmoconiosis (dusted lung).
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At this stage, due to lack of water for
fire-fichting, Broken Hill had two Great
[Fires as well as its Great Plague.  Feeling
ran high because of the indifference of the
covernment, 700 miles away in Sydneyv, to
the problem of water supply. This general
feeling that Broken Hill is part of New
South Wales in name only, is exemplified
even to-day in the titles of the posting hoxes

at the Broken Hill G.P.0O.  They read
“South Austrahia™, “*Vietoria™, ** Local ™
and Other Places™ . Reverting to the

water difficulty, in the big drought of 1891
water had to be railed from Adelaide and
cost 10s. per 100 gallons.  As a protest at
the continued negleet by the New South
Wales  Government, I“rancis  Abigail.
MLLAL Minister for Mines, was burned in
eifioy,

Stephen’s Creek Reservoir, the first of
Broken 1Hill's two dams, was built in 1592
and the second at Umberumberka in 1917,
but, until a few months ago when the long-
awaited pipeline from the Darling was
completed, the water supply was never
adequate.  Water trains from Menindee
were still running regularly right up to the
time the pipeline was completed.

(70 be continued.)



