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The giant Hyi ng-reptile Pteranodorr, wi th a wi ng-spread of 22 ft. and a body weighing possibly 
no more than 25 lb. 

which died and fell into the water were 
buried in the soft sediments continually 
being bnilt up by erosion from neighbour­
ing land surfaces. With them were en­
tombed other exampleR of the fauna. 

As the sediments attained their maxi­
mum thickness they slowly hardened to 
form a type of limestone now referred to as 
lithographic stone. Earth movements 
later raised the limestone to f orm part of 
t he Bavarian �J�~�n�d �s�c�a�p�e� as it is now repre­
sented in low, flat-topped hills, isolated 
from each other by natural weathering 
which remoYed the intervening rork. 

During the working of the lithographic 
stone at several localities north of the Dan­
ube. and parbcularly at the village of 
Solenhofen, �l�V �f �e�~�o�z�o �i �c� li fe was fonnd beauti­
fully preserved as fossils in t he planes of 
separation of the limestone. The rock is so 
fine-gl'ainecl that even jell .vfisb impressions 
exhibit Hufficient charact(:>rS for them to be 
�~�l�a�s�s�i�f�i�e�d�.� Land plants swept by floods 
hom a nearby continent into the sea were 
fouud embedded in the rock with c1raO'on­
�f�i�i�e�~� and �o�t�h�e �~�r� j nsects of the forests of those 
days. lVI vr·iacl:-; of marine slwll s and �o�t�l�H�~�r� 
types of �o�r�g�a�n�i�s�n�'�l�~�,� including the sk el<'tons 
of flying reptiles, ]izal'cls and, most 1mpor­
ta nt of a 11, bird skeletons with well pre­
Scl' ved impl'N;!·dons of �f�e�a�t�h�e�r�~� �~�t �i�l�l� 
attac·hecl. have also hrcn founcl. 

"Xalural JJ i:;tory" illu stration. 

It if-l from fossil localities such as Solen­
hofcn, and from others in all parts of the 
world, that the palaeontologist is able to 
determine the lif e of each g·eological period 
and to r rcom;truct the gradual progression 
and a(lYance of life through geological his­
tory. 

rr h e only fossil remains of the middle 
�l�V�l�e�~�:�;�o�z�o�i�c� birds so far found are those from 
lithographic stone. One specimen is a skele­
ton without a head or neck, now in the col­
lection of the Briti sh lVIuseum. It was pur­
<;hased in 1863 from Dr. IIaberlcin who re­
ceived it in payment for medical services 
to the quarrymcn. The pric(:> was £700. 
The other skelrton in 1he Berlin l\Iuseum, 
includes a �h�~�a�d� and neck and thus, fortnu­
ately, one specimen supplements the other 
so that tbc complete skeleton is well known. 
An isolated impression of a feather is in 
the collectjon of the Palaeontological 
1\rfuseuJYl, 1\Inni c.:h. Other features preserved 
v;rith the two �~�k�e�l�e�t�o�n�s� in<licated from tl1c> 
outset that even thongh these creatnn•s pos­
sessN1 many reptilian characters they ·were 
clefinitely binls, ,,·ere vYarn1-bloo<l<'c1 <1nd 
(•onld fl y . 

rrJte name .lif'Gharwpter,I}X WaR first giYeJl 
to these birds bv Professor 11. von �l�V�I�e�~ �r �e�r� 
when in J 861 lt<' ·reco1·ded thr impression oF 
an ir-;olate<1 feathe1· :1s An·7we07Jfl'?',IJ.r 
li t l!oyraphira . For many years it was 
g< .... nc1·all.v eonsicle1·Nl t lwt two species were 



T lll~ ~\l .S'l'H .\ T.;J AN ~11 S I~ lJl\I ~ I A(L\ZIXE 3i57 

A drawing showing the "four-winged stage" in the ancestry of birds. In this possible ancestor, based 
on characters in A rchaeopteryx a nd in the young of modern birds, flight was restricted to gliding from 

trees to the ground. The pelvic wings would as-sist in volplaning. 

' ·Ameri<·an .\!u!'t'lllll of )iatural lli ~tor.' .Journal'' illustr11tion. 

repre:-;cnted , A l'chaeopt e1·yx nwcrtt,?'ll des­
t·rj bed by Owcn jn 1863, an d Archaeopteryx 
siemensi later described by D ames. Tt is 
now thought, h owever , t hat they migh t pos­
s ihl.'· b elo ng- to the same species. v\Thil c 
tlw skrleton and reathers of these cxtill<'t 
hi L'ds afford co nsicle t·able knowledgE> r egard­
ing the m id <li e 1\ f esozoi <; birds 1 he exact 
point at whic h th ey cl i ver~ed from the 
l'eptiles and ,h , ,·(' lopecl fC'athe n; 1s still 
ohs<; urc•. 

:--)cn•J·al t hcorics h a Ye heen ad ,·an('(•d to 
ac·count fo1· birds takin g 1o th<' ai 1· as <l 
nat ur·al III <'<Ul s of JH'Ogl'C'ssion . A rcharop-
1 (' i'!}J' hnd al •·c•ady <levelopccl an exp anded 
hl'cl in c·asC' indic·ating fa r· greatr1· int ell i­
g-<' ll<.;C than that of the I'C'ptil cs, all(l a <·om ­
p 1 C' x JH' r vo us syste•m C'Hs<' 111 ial 1 o <:lll <lll i nwl 
of flig·ht. 

l t h<~ s bC'<'ll <JI'g'lled 1hat bi•·<l :-; ~a in <'d 
t h C' il' po\\'(' 1' o l' flight r.·om aneest •·al f'on m; 
\\' Jii t: IJ WC' I ' (' l'llllll (' I'S <llHl flappc•cl 1 hci I' 
wi ngs t o a ss is t f h<' i•· pl'Og' I'C~sion a l o11g· 1l1 C' 
g'!'OlllHl. 111 tin ~<·. \\'ilh slig l1t <·han~cs Hlld 

n str r ngthr n ing of the wings. birds may 
have been able• to leave the ground and 
maintain th emselves in the air. Another 
1 heory iR th at the birds 1iYed in the t rees 
and fli ght was g raclua lly developed by 
g lidi ng from tree to tree or from trees to 
11H' ground . 

Th e firs t birds wet·c• about the ize of a 
c•J·ow and posst'ssrd a skull . haped not un­
like that or a pt'('S(' llt-cla~· bird. The front 
or t he skull c11lcl the IO\Te t• jaw were pro­
dtH'<'d to form a nHITOW beak A series of 
t hi •·t c•e' •• <·on i<·<tl t<·c>th in distinct sockr ts '"as 
<l<'ve lopNI on rac·h sid<' in the upper .iaw; 
1<'<'1 ll in t he• IO\\'C'r ja"· " 'fl'E' of t h<' same 
t ." J )('. 

'l'hp IH'<'k was long ancl flexible. thr haek 
was short an cl the tail. diffe ring f rom t hat 
o f' e:dl lr~ lt' l' hirtls. ltad a sC'ries of Jo11g 
\'C' rt <' hnw (nl>m1t fil't~· in all) g-rad ual!)' 
tHJH'l'illg- to the• extr emity. 'Each Yertcbn1 
C'rll'l'i c•d <l P <lil· o r I'C'a1hCJ'S. rrhe hill(l limbs 
\\'(' 1'(' Hfi'O il g' HIICl <'SSC' I1fi rdly avian, with 
t h •·cc• c·l;.l\\'<'d 1 oes pointing- fo ew?ll'd a n cl 
on<' s ho r t to<' dil'(•t·tccl backward . . 
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By the end of 1\fc.·ozoic times the birds 
werf' nearer in dcYclopment to the types 
that were to lead to the birds of to-clay. 
H espe1·ornis f rom the Upper Cretaceous 
rocks of Kansas, U.S.A., is known by an 
almost complete skeleton. In this remark­
able bird the jaws were provided with a 
serie~ of sharp-poi ntc<l teeth which were 
sunk in a deep continuous g roove. The 
anterior part of the upper jaw was, how­
ever, free of teeth and in all probability 
sheathed in a horny covering Jike that of 
existing birds. fi espe1·o1·n1·s was specially 
equipped for swimming and diving and its 
legs were powerfully constJ:ucted with the 
feet adapted to assist the bil'Cl in motion 
through the watm·. 'rlu'r e al'e also indica­
tions that the tail wa · capable of move­
ment in a Yct·t ical planr and could be used 
as eithet· a swimmiug paddle or a rudder. 
The hir·d stood about live or . ix feet higl1 
ancl its inabilit~· to fly was compensated for 
b~· the m a ny adaptations of its structure 
to life in the water. 

At the hrg-inning of '1'ertiary time~ im­
mrc1ia1 e ly f'ollovvi ng- the l\fcsozoic Era the 
birch; rrs€'mblrd vr ry (·l osely those exi ~ti11g 
to-day. rrh r rt' i ~ a rem:nkahl e stnlCtm·al 
uniformity iH t hr g·t·ou p even though therr 
has bcrn drvc!op<'d a g' I'C~at variety of' 
forms as a t'NW lt of evolutionar y develop­
ments. 

:-;,.;1"1'. n , l!J~:, 

L eft: The Auatralian Muaeum exhib1t at 
the Royal Agricultural Society'a Easter 
Show in Sydney proved of interest to 

both country and city viaiton. 

B elow: A . ~.elville Island grave post 
I ro m an exhtbthon arra~g~d in Sydney by 
the Sacred . H eart JYl•sston, _Kensington, 
N.S.W .• to tllustrate 1ts work tn Australia 
a nd the Pacific. From eight to twelve 
posts a re placed around a grave. Forty­
s.x items from the exhibition were pre­
sented to The A ustralian Museum includ­
ing, a fine set of Baining ceremonial masks 
from the Gaz~lle Peninsular. (previo111ly 
unrepresented tn the Museums collection) 
and a dugout canoe and well decorated 
bark baskets a nd mourning armlets from 

M elville lsla.nd. 
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Conservation of Freshwater Fishes 
and Shoreline Fauna 

By GILBERT P. WHITLEY 

THArl' there are as good fish in the 
sea as ever came out of it seems to 
have been accepted as an article of 

faith for centuries and until recent years 
few voices have been raised to question 
the idea. 

The references to "conservation" iu 
Dean 's monumental Bibliog1·aphy of Fishes 
number only ten, the earliest bein~: C. ' uo <> .A.bbs bservations on the remarkable 
failure of haddocks on the coasts of Nor­
thumberland, Durham and Yorkshire. '' 1 

The others are concerned with local de­
clines of food-fishes, notably Salmonidae, 
in parts of England and the United States. 
Since Dean's work was published over 
t hirty years ago there has been consider­
able anxiety a bont rleplf'tion of stocks and 
conservation of fish . 

At the seventh Pacific Science Congress 
jn New Zealand in 1949, Professor G. S. 
:Vfyers pointed out that pressure for con­
servation has come from three groups: 
Those interested in the continued abund­
ance of food or industrjal r esources; those 
interested in hunting and sport-fishing; 
aud scientists and nature-lovers. 

The last group, to which the writer be­
longs, is numerica1ly the weakest. Some 
may have cliffi<"'u lt,v 'i11 tmderstanding how 
a museum man can be keenly coneerned 
with the pel·petuat.ion of life. rr his, how­
ever, is one of life's paradoxes-while the 
musenm worker i.s anxious to complete bis 
collection of dead bodies hr is so entranced 
by the wonder of the c·.r eatures h e studies 
that he wants all species to survive. Up 
to the present fish es have scarcely be('n con­
sidered by this ''weak'' minority, and 
M:yers pointed on1 that cvrn the National 
Parks Servi<'e of the Un ih'd States, whicl1 
has been very strict jn preserving the 
natiYe fauna fi .e ., mammals and birds] of 

1 Phil. 'l'rans. Roy . Soc. Lond. Jx.X)I.'ii, 1792, pp. 
367-373. 

the National Parks, allows heavy sport fish­
ing, and even assists in introducing exotic 
species of fishes. He concluded: '' Infor­
~nation on zoolog~cally or esthetically 
.Important fishes which are threatened with 
extjnction is not available and must be 
compiled before any programme of pro­
t ection can be begun.'' 

What is the position in Australia 1 
Where littoral (or shoreline) fauna and 
freshwater fisl1es are involved I would 
a~sess it as follows :2 

LITTORAL FA UNA. 

Regarding the shore fishes and other 
animals and their habitats in coral reefs, 
rockpools, etc., there seems little cause for 
anxiety at present. The growth of ports 
and waterfront buildings and streets with 
their outfa ll of rubbish and alluvium ; 
ordinary fishing activities ; and alterations 
to habitat by cutting down mangroves, 
draining swamps and dredg-ing ba,vs are 
the main fac.tors detrjmental to some fish. 
But the north ern and southern coastlines 
of Australia, each with its . eparate fauna, 
ar e ~o vast that th ere is no fear for the 
safety of most of our mari11e fishes. H ere 
and ' there, may be little "pockets" o£ 
marine regions with special characteristics 
- particularly in north-we:::tern Australia 
where t revallies and other fish seem to be 
evolving into incipient new species in res­
ponse to curious water-conditions. The 
descendants of the holothuria, meclusae and 
invertebrates recorded by the earliest 
nort h-wrs1 r.rn explorer. · are still to be seen 
in the l:;ame areas (and possjbly nowhere 
else) ; the devil rays noted from time to 
time-should not all these creatures be pro­
tected as a unique biological heritage 
rather than exploite(l (like whales) for 
trmporary gaiu, or shattered and poisoned 
hy inRtruments of destruction ? 

~'!'his fll'ticle was read before the Pan Indian 
Ocean SrieiH't' .Associa tion1 ·west. Anst1·alia, 1954. 
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The rockpool naturalist, fisherman 01· 

tourist should replace any stones or coral 
he overturns in search of souvenirs or bait; 
the pearfisherman should take only the 
immediate requirements of science or the 
table-these are elementary reqnirements 
which should be, and probably are, known 
to most people. Education is thus the 
chief weapon of conservation; an en­
ljg-htenecl people will undet·sta.nd the n eed 
for sparing life and its haunts as much 
as pos. ible. Australia may expect a grow­
ing army of underwater explorer.· and 
stndeJlts now that breathing-apparatus for 
their purposes has been invented. To all 
of these the idealistic propositions of P. 
Diole in his book rPhe Undersea Adventtwe, 
1953, can be recommended. 'rhe r<"cognition 
of submarine reserves for their special 
beauty or fauna and flora might well be 
considered immediately by spearfishenncu. 

A cyclone or two can do more damage to 
a c.oral reef than a party of tourists3 but 
the exploitation of coral for comm~reial 
purposes (lime, building material, etc. ) 
should be controlled . 

FRESHWATER FISHES. 

There is no published up-to-date list of 
the freshwater fishes ,of Australia but I 
have a manuscript catalogue listing some 
180 native species ' 'vhich is evidence that 
I do not subscribe to the academic dictum 
that there are only two kinds of true fresh­
water fishes in the Commo11wealth-the 
Queensland lungfish, N eocm·atod7,£S, and 
the burramundi, Sclwropages. It is true 
that all the others may have been derived 
from mar~ne. migr~nts since the 'J.1ertiary 
Era., but 1t IS obvwus that species ·which 
live and breecl in inland waterways and 
never go to sea must be considered true 
freshwater fishes. WhE>n consiclerino· th e 
origin of Australia's p1·esen t £1·esh w~'tterN 
and the animals inhabiting them we cannot 
venture back with certainty more than a 
million years in time. But that million 
years' period has given ns a sc1·ie~ of1 
aquaria of living ''lost world'' animals, not 
as chamatic· as dinosam·s, b11t none the less 
unique and interesting. Surely these won­
der ful old laboratories of NattnC' :-;ho ~tltl be 

3 Rninford , A ur-;•r. M US. M AG. ii, 5, J 92i'i1 pp. 
J 75-177 and map. 

kept iu taet as m nch as possihlt> for f11tu1·c 
and better equipped generations to studv 
and nse? 1\!Ian, the greatest enemy of ou.1• 
fauna, can be its greatest friencl. 

''The lowliest fungns may be of ·world­
wide importance in healing. No single 
cr eature can fail to have some signifi­
cancf'. '' So wrote John Bechervaise when 
stressing the importance of national wild­
life re~erves . '' The total area of national 
parks 1n Australia is pit.ifull~r small and 
co;mpares unfavourably with other coun­
trws-7,000 out of 2,974,581 square mile:, 
or 0.23 per "ent., according to Bechervaise 's 
map. rrhe native animals of Australia 
have in any case a cruel battle for exist­
ence an~ no introduced species should be 
allowed 1nto the strict sanctuaries of their 
reserv_es. P or ~part fro m man': actiYitie. 
-fish1ng, altering habitats bv buildinO' 
~learing, draining, inducing erosion, etc.~ 
mtroduced foreign species seem to me to 
be the main ca.u. e of the depletion of nath'e 
freshwater faunas:; 

As E. B. ~'ord6 sa id in his " The Experi­
mental Study of Evolut ion ": "Nowhexe 
in t~e world has the introduction of foreign 
species taken place on so great a cale a. 
in Australia and New Zealand. Its disa -
trous effects are only too well known when 
they have given ~-i):;e to economic problems ; 
they are less obv1ous but none the les · real 
in other instances, in which the surYiYal 
of the wonderful indigenous fauna and 
fl~ra is threatened by competition with 
alien forms, by t he parasites "'"h ich theY 
ha,:e brought with them, or b~r the t'CO­
logical changes which they produre. ' 

Examples of the gr eat de::tl of dcimag-c 
which ln1:-; been clone to the ftnvifannulae 
( consociatiom~ of river animals) will rise 
teaclily to mind. It has been impossible to 
form a11y pict m·e of the orig.inal fanna of 
the r.oogeogruphically antl grolog·icall~" 
impol'tant Glcnclg RiveL· in Yir1 oria be­
caw.;e 1 he tHit ive sprciC's havr be€'n so eont­
plctel~v n psct -or extel'm ine:1tcd throu~·h in­
trodnc·tions from elsewher<'. The' Sno":' 

1 WHlknhout, .J uH<', 1950. 
" Pl<' nsc rc· rC'nd nty <trtic·lt's o 11 ln troducCll 

Fishes, .AUR'J'. M us. 1\'1.\U. x, ()and 7, 1!151.. 

"HC'pt. 2/:lLI I lvl ecting A.N.Z.A.1\ .H. ( Rrish;llll'. 
IH51), 1 9!3:~. p. H!l. 
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L~ivcr had ali(-'n fiioih e~ in1 t·oduccd into it 
before m o::;t or ns w et·e born. EYen th <' 
r emot e North-w('st Cap <' di:->t t·ict in \Vcst­
t•rn Aw~tralia was snbjet' t to meddling in 
the earl~· da~·:-; . Haville- K ent, in the 1890 's 
introduced Nlrp, goldfish. fresh water eels, 
Mnnay cod and p erch i •·om the ea~lern 
States into \ Vcstern Anstnl lia ; t h e good 
Australian food-fishes f'a i l<>d to tbriv<' 
whilst the p(•st~ p er sisted and have . ·in cc 
been joinNl h,\· Oth er s . rJ'rout h ad bern 
introduced near Albau.Y in 1874 f rom 
Hall ar at (Shipway, W. A. Nat. iii. J 953, 
p. 17:3 ) and Oamb ttsia -vvas widely diffused 
dnring \¥odd War 11 ; lal<'ly the l E:>o par cl 
fish (Phalloce1·os) has appeared in the 
Swa n River s:vstem. 

'rhe con tin ni ng jncliscriminate distribu­
t ion of trout into water s, s tH·h as those oE 
south-westc t·n Australia. inhabited by 
fishes, crustaceans. ete ., \vhi eh are found 
uowhere €'1. .e in the wol'ld and p r obably 
t'O uld not hY<' a11ywherc else is t o be de­
plored. \Ye know pracbca lly nothjn<Y about 
the life-histori es and habitH of ou1~ native 
fishe:; the wol'l< of Bruee Sh ipway ancl of 
a handful of aqnar]sts on A11strali~111 fr esh ­
water species is of prime zoological import­
cllH~e and .-hould b e great l~· extended. 

Fish -farming ( acclimatisation ancl pisci­
cnlture )_ a1'<1. <~on~ervation a t'(' n ot quite t he 
sa me th~ng. mdc_ed the~ l:1.1'(' often opposNl. 
A ustrahan SJW<-Ws wlJJCh 111<1~' be r eeom­
mcnded for p ond or da n1 c·ultnre arc: 
mullet. M a<'quarje pt'rrh , Austra I ian 
P('l'Ch or hass, :\furray co<l, cal lop, si lver 
perch, catfish and f1·<>shwatc1· blackfish 
wi1 h sma1ler nahve £s1H.'H as food for 1 h~ 
large1· ones, as scaven g<:' l'!-> or mosqui1 o­
~l cst roycrs. Vr1·.v rightly an.v attempti'i at 
mt roclncing fis h into stt·c'a nts can b r made 
onl.'· \ri th th <.' -.;a u ction of our State Fishr r­
ics Dr pcll'tnwnts. lntJ·oclu<:rd for eign fi shes 
( <'aq~, ten eh , {Jnlnbusia) rccln n per ch- not 
to n•Jtcntt<• tt·ottt ) ::;h onld nrver he Hllowed 
<IC'e<·ss to op <' tl fl owiDg wa1 r t·s. It wct·c' 
Jwtte 1· 1o t'IH'Olll'Hge tlH' propao·atioll of' 
A nst t·alian food-f is hes than ell if"n ~nes. A 11 

<'Xl'ClJ ('ll t pH Ill ph ] et 0 11 fish- I' <-1 rill in o · b \' 
Bnt<'he t· and ' l' hompson wa s issued i 11:-19-+7 
h,v the li,i~·ill<' l 'i<'s a nd (hlliiC Depar1·m(' tlt, 

,
7 Bull c1iu J n1,·rwtt. Uuion for 1hc Prott•dio u ol' 

:-\:,tun·, iii, 1';ov. IHG4. 

~ Austr. Zoologi~1 , i , 19 1 , p. ).)7, figs. 1 -~. 

Mclbon rn c, V ictoria. 
said' : 

'l'rnly jt has been 

Pis(·i(·ttlturist s tempted at on e t ime to 
r e})lenish their wat ers hy the introclnr­
tion of rxotic species, !'l uch as carp, tl'out 
or p ereh , which often found very favour­
ab!<' cond itions for r·eproduction . have 
g radually come to rcg-t·et . uch solutions. 
Temporar~' successes lrad sometimes to 
final dil'>aster, and once more \\'(' ~u·e 
brou~ht back to tlw ~olden rule, namelv 
that nativr species shonld be used in suc·h 
attempts nnder takcn for economic 
ends. 

In times of drought it ma)' be necessary 
to r e. rur young fishes left in evaporating 
pools, a paying method of con. en ·ation dis­
cussed by II. K. Andc1·son ." 'rhe con. truc·­
tio~, o~· fish -ladder s to bypass spillways aml 
"'veu·s 1s a110ther Yery necessary step in con­
ser Yation.0 Pollution, rspecia.ll,v f rom fac­
tory 1rastes, is a clanger to water life which 
always should be guarded against ; care le .. -
n ess with noxious ellluent . DDT, and 
through floating oil catching fire , has 
caused unnecessary, serions mortalities i~1 
various parts of Aust ralia. 

Anstnd ian para ites. fnng-i and di. ea. cs 
are not norma1ly a erions hazard to our 
freshwater n~hes, 'rhich haYe established 
a balam·<' wHh them so that, for example. 
the black spots on Ret ropinna or Gnla.rias 
due to parasitic '"orms known as t rematode 
metaecrC'<Hiae do 11ot incommode them. But 
bclo\\' suitable t empcratnres, the domiciled 
fish at'<' a ll'ected by "sa 1 m on cl is ease'' 
( J... 

1G]Jrol <'gniu) and it;t rocluction of forcip:n 
fishes into t heir ha 1111 ts .increases the 
chance~ of other discasrs and pat·asi te: 
occur t·i n g·. 

Thr r rst of the natural <:'11emics of our 
f1·eshwa tr r :fishes a re unimportant. Pre­
datory fishes like t he bunamundi, even nn 
occa:-; iowtl ·hadt cnte1·ing· frrsll watc1· <H'<' 
no more dang·erons t itan water rats and the 
raec sra ls ( '' bnn~· ip::;" ) which mig-ht take 
a fish 01' 1 wo The rorntot·ant or sh;-tg: h<lc 
been si11glt>d ont f t·om ot IH'r birds for \'itn­
pel·ation and clcstnwtion bnt a Jll ass of 

( fYonlinued on pauc 36.J.. ) 

0 A sy111posium on '· ));~m:; and the Problt'lll of 
.\fi~1·ntor,\' l•'ish<'s'' appean•d il1 ~tauford Tdtthyo­
logH·al Hnlletiu, i , (i, l!l 10, pp. 173-:?16, illustr. 
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NATIVE FISHES WORTH PROTECTING 

Brachygalaxias nigrostriatus 
from Western A ustralia. 

After Rhil>wa.r . 

C. auratus from Great 
Lake, Tasmania. 

C. planiccps from New 
South Wales. 

After R Pgn u. 

Calaxias {mdlayi from Mount 
K osciusko. 

C. occidentalis from 
Western Australia. 
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G. lrullaceus from 
Tasmania. 

Afler Cu viet· nnrl \ ' •ll •• tH'i{•nttt•s. 

Paragalaxias dissimilis 
from T asmania . 

. \ fter Sh)k c·ll. 

The Congolli (Pseudaphrili.~ 
bursinus), which is becomi ng 
rare in southern A ustralia 

and Tasmania. 
Alter Wnite. 

G. weedoni from 
Tasmania. 

After Regan. 

A pnmtllve type of Archer 
Fish (Proloxoles lorenlzi) 

from New Guinea and 
Northern Territory. 

After Weber. 
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( Conh'nned f'rorn page :~61.) 

evidcmce 'indicates that '"'hils1 shag:; f'at an 
occa!'>ional trout or commercial fish ( especi­
al ly netted or chsablecl ones) the greater 
part of the birds' food consists of fish es 
oF no importance to man. Other birds 
(pelicans, kingfish ers, ospreys etc.) a 1·e 
hardly worth 111entioning in this connec­
tion. 

PROTEC'l'ION OF FRESIH\' A 'l'ER. ~'r.' HE~. 

Protection may be extended in several 
ways, for instance I suggest that the taking 
of certain fish might be totally prohibited, 
or only allowed above a certain size, or that 
the waters they inhabit might be pro­
claimed as sanctuaries. The latter course 
is impracticable in many cases because 
sudden floods at rare inter -vals-charac­
teristic of the Australian climate-can 
btea.k all barrjers and are the means of 
disseminating fishes oYer great areas. 

W e may bypass such common types as 
freshwater herrings (" bony bream n) ' cat­
fishes, eels, grunters and certain other 
perch-like fishes, gudgeons and gobies, as 
most of these seem able to look after them­
selves. The Queensland lungfish is already 
protected by law, as are, to a less extent, 
foocl-fisb like the Murray cod, callop, perch 
and hass. Faunal reserves like the Kos­
ciusko area at least afford protection to 
Gala,xias findlayi for much o.£ the ~rear. 
Aborig,inal reserves in the Northern Terri­
tory e11sure for the time being the protec­
tion of native fauna from all but native 
hunting. There are seve.ra1 species of in-

land or outba<.:;k Cn~tle'I'OC'e.plwlus and other 
atherines and snnfi~hes which ought to be 
protected; probab ly the~e and more of our 
tropical fish es vvhen tht-y arc better Jtnown 
w.ill prove popular with aquarists both here 
and overseas. 'l 'o.x;otes, the archer fish, 
might well qnalify for 1\!l.yers' "esthetically 
important" group; it is wen known for its 
habit of "shooting '' insects with jets of 
watel'. rrhe life-histories of lampreys 
need investigation so that no obstacles may 
prevent their migration and breeding. 
Lovett1:a and other anadromous whitebait 
have already suffered exploitation. Leav­
ing aside all these for the present, it is 
recommended that because of their unique­
ness the following genera of Australian 
freshwater fishes should be afforded the ut­
most protection:-

Gala,x1:as spp. and allied genera of 
"native trout" family Galaxiidae,· Proto-' . 
tt·octe~, the grayling; QuiTichthys, the 
blackmast ; Bostockia, Edeha and Nanna_,.. 
thet·ina, Western Australian percoids; 
Pt·otoxotes, the prototype of the archer 
fish; Kw·tns, the nursery fish; Gadops~·s, 

th e slippery or freshwater blarkfish; Pse1(,­
daphritis, the tnpong Ol' congolli; C'hlamy­
clogobius, a unique Central Au. tralian 
goby; Lindemanella, a gudgeon; jJ1'lyer-
1:nga. the blind gudgeon; Scle'ropa.ges, the 
burramuncli: and certa1IJ saltpan or ft'fSh­

water ::soles ,-vh1ch are so rare that they are 
almost unknown . It i f-i possiblt- that some 
ot the abovr-mt-11tioned fishes are approach­
ing extin<'tion . 

• Specimens of minerals, h·3hes, insects, etc., sent to The Australian Museum for identifica tion, should 
be packed carefully in strong containers, marked "Natural Hi!)tory Specimens," and addressed to: 
The Director, The Australian Museum, College Street, Sydney. N.S.W. Despatch should be arranged 

so that perishable specimens do not arrive in Sydney at week-ends. When fragile specimens are forwarded _I 
the containers should be lined with a n appropriate soft packing. 
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Collecting and Preserving Insects 
and their Allies 

(Continued f'rO'Yit z:>age 339.) 

By A. MUSGRA VE 

S Ol\fE jnsects may be pre. en·ecl '.¥ith­
ont trouble in the field. others must 
be given s pecial treatment when the 

collector r eturns to camp or home. A col­
lector of insects in general wll l 1·equir e 
more i.mpedimmtta than one confining his 
attention to a single group of insects, and 
the suggestions here given ar·e for the 
general collector. 

EQUIPlVrEN'I' . 

Collecti1'1g Gea'r.- Butterfly net, beating 
net or umbrella, small net Ol' ''rire tea­
strainer, killing bottle (cyanide or acetic 
ether ) , sucking tube, long forceps, strong 
bladed knife or tomahawk, small tubes ( 4 
x 1 illch ), spir it tubes (3 x 1 inch), tins, 
pocket-box, pill-boxes or cardboard boxes, 
labels (cartridge paper), butterfly enve­
lopes, magnifying glass. ( rro be carried 
according to requh·eme11ts.) 

Haver::;ack .- To carry gear in the :field 
a light but strong haversack, p r eferably of 
two compartments, is a first essential. 

N ets.- A butterfly net is 11ecessary to 
capture flying insects such as moths. 
butte r·flies, dragon-flies, flies, ·wasps and 
activP insects of all kinds. 

Buttt:r-f!y nets are of various types. The 
collapsible kinds sold by dealers in natnral 
history m.aterial arc as a rule oval rather 
than circular, and have the advantage of 
takil1!!' up littl e rooru when not in use. rrhc 
type of net n:-;ec1 by th e staff o'f the Museum 
h<~s a :-~pring steel framework, the two ends 
at 1 he top of t lte n et being fastened by a 
wiug nut. or a sliding groove, which effec­
tually clamps the ends. 

If the wor e clabora1'e types of nets arc 
not pr·ocnrable, a home-made OlH' ma:v be 
eon~tructed. A 1·ing of fencing wire (No. 
8 gaug13) about J 5 inches in d iametcr , has 

the encls straightened and bound with fine 
wi re to a. ferrule of lig·ht metal, then sol­
der ed. If no ferrule is available the ends 
of the r ing may be b01md with wire to a 
·wooden handle previously grooved at the 
sides to accommodate the wire end.·. A 
handle need not be more than about 18 
inches in length (too long a handle makes 
a net unwieldy ) and can be made from a 
broomstick. A. calico strip 3 or 4 inches 
deep, into which the wil·e frame has first 
been inserted, wm serve to reinforce the 
bag which is attached to it. The bag 
should be o£ Bretonne net (which has a 
smaller mesh than mosquito net) at least 
twice the diameter of the net opening, that 
is, it should fold over from one . ide of the 
ring of the net to the other. It is eYen 
better if it is about six inches longer than 
twice the wiclth . 

Some collectors employ a beating net 
for certain types of insects. 'rhis is .·wi ·heel 
a bout amongst bnshe · to captur0 many 
kinds of leaf-eating insects and tlo\\'er-fre­
quenting spiders and insects. It mi'ly be 
made after the manner of a hutterft~· net, 
but with a h eavier wire frame (No. 4 
()·auc~'e) and a sh'011Q' calico bao· with 0 . ~ ) C' 0 

straight s ides and rounded in one piece 
at the bottom. rrhe ferrnle enes as a 
hancllc and need not be longer than 6 
inches. 

:Ma11y collectors pre[er to use an um­
brella i1tstead of a beating net. Thi. is held 
under a bush which is vigorous!~, shaken 
over it. All sorts of iw;ectr-; and spielers 
arc clii'iloclg·ed and, :falling on to the black 
cloth , are ea~il,v seen and captured. 1\.n 
umbrella ma,v be employed in ca pturing 
insects living uncler bark by placing it 
against the tt·c0-trunk. vVhen the loose 
bark is r emoved the insects fall dow11 into 
the open umlrrella. 
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A -..vater net for aqnatic insects :-)hould 
be made of cheese cloth. lt need be only 
half the depth of a butterfly net, 'i.e., t lie 
depth should about equal th<' diameter of 
the net. A small ,.vir<' tea-stntiner and a 
sucki ng tube are useful aids wh<"n colJect­
ing aquatic insects among mud in pools 
and streams. 

S u.cking-t~tbe.-For tho:-;e who eollect 
::>mall in ·ccts a sucking-tube is in cl isp<'llS­
able. \Vith its aid small insects ma,v be 
pickrd up from inside a uct and later 
shaken into a killing-bottle. 

A simple form of sucking- tube may be 
made from a gla:s tube :3 to 6 inclH'S long 
and from 1 to l l inches in diameter. A 
cork, preferably a rubber stopper is placed 
in the open end of the tube, and through 
this short lengths of narrow glass tnbing 
are inserted. One length of glass tubing 
is attached to a length of rubber tubing, 
into 1 he other end of which a gla:s mouth­
piece is inserted. 'J'h e end of this tn bing 
inside the hu·ger tube needs to be covered 
with a piece of muslin , tied on with cotton. 
This is to prevent insects entering the 
month when the apparatus is used. 

lUlling Bottles.- \'lhile many hard­
bodied insf'cts may be killed and pre~en·ed 
in alcohol, there are others, ~uch as moths, 
butterflies. fliel:i and wasps, whic·h are 
ruin ed, or at least not improved, by immer­
sion in a liquid. Insect. are usually killed 
in a killing bottle by means of the fumes 
of such substances as carbon tetrachloride. 
acetic ether, chloroform or c~ranide of 
potassium (the last being a deadly poison 
and requiring car e iu handling ) . Many 
collr<:tors find acetic ether (ethyl 
acetate) inYaluab1e as a killing ag-ent a. 
i t also possesses t h<' quality of keeping 
spef•imens in a r elaxed condition. On the 
other lumd , it has the c1 i~·mch·a11ta~e of 
affecting certain colour s. 

('h loroform is uscfnl for killing speci­
mens quickly, partic·nlarl.v those too large 
for 1he killin~ bottle•, but it hardens t he 
muscl es, making thr setti 11 g· of thr speci­
mc•ns a diffieult task unless clone soo n after 
death. Howt-ver , a small bottle of thloro­
form and some 4 x 1 inch corkc<l 1 n bcs, 
wi th a smal I pad of <·otton wool or sponge 
rubber pressed well down on to the bottom 

Sucking tubes. 

SEP'l'. 15, 1955 



SEPT. 15, 195!'> '£liE A.US'I'RAl jTAN MUSEUM MAGAZINE 367 

of t he tubes and cover ed with d isk:;; of 
papcr 1 make a useful addition t o th e collect­
ing kit . 'rhe eotton . wool is damped with 
eh Loroform as r eq1.ured. Care must be 
taken to see that t he inside of each tube 
does uot become wet \Nith ch loroform 
wh~ch .ma:v r uin th~ wings of many insects: 
ThiS disadvantage 1s no t confined to ehloro­
form but to any liquid killing agent. 

'fil e cyanide killing bottle is the uni­
versal favourite of the insect collector. and 
insects killed with it r emain in a relaxed 
condition. While it is the b est kill ino- a~Yent 
it is one which cannot be recommer~ded fo~ 
young p eople owing to its d eadly nature . 
There a re several ways of makino· a cvan­
icle killing· bottle of which th e b;st -knuown 
is as follows : Small pieces of pota~sium 
cyanide are placed at the bottom of a 
wide-mouthed bottle provided with a tio·ht­
fi tting eork or rubber stopper. Plaste~ of 
Paris in a semi-fluid state is poured over 
the cyanid e t o cover i t to a depth of a _:l 

inch . 'r h e bott le is left uncorked until th: 
plaster is dry and h ard. 'fhe in side of t he 
bottle• is clean ed of traces of plaster. As 
cyanide j s hygros copic, blotting paper cut 
to t he diam eter of the bottle should be 
pres ·ed on to the top of the plaster to 
abso~·b surplus m oisture. The p a p er will 
reqmre r eplacem ent from time to time. 
Even tually the cyanide too will b ecome 
a. dirty-brown, but until its iethal proper ­
ties a r e exhausted , n o notice need b e taken 
of t his discolonra tion. A lctbel should be 
fix~d to t he ki lling bottle i ndicating its 
po~son o'l.ftS contents. Some collectors p a int 
the cork of th e killing bott le r ed so that 
i t is not easily m isplaced. 

. ~nother way of preparing a cyanid e 
klllmg bottle i <; a s follows : The cyanide of 
potassimn is p laced i n a g lass tnbe and t h e 
open en d plugg·ed wit h cotton wool. 'l'h e 
sealed end of th e tube is t h en placed in a 
h o l ~ p r evion sly cut in the cork or rubber 
stopper of a wide-mout hed bot tle . For 
collert ing sma ll er in sects a large s ize glass 
~ubc may be us€'d and a sm al ler t nbc ho1d­
mg the ("yauide em b ed ded i u t lw cork in 
the same way . 

A killin g bottl e to absorb liquid killing 
agents such as chloroform or acetic ethex 
m~y be prep ared by selecting a jar with a 
wtd ~ rno~nth an~l pouring liquid plaster of 
Pans, the cons1~tency of thick cr eam into 
the jar until the bottom is cover ed f or a 
d ep th of a bout t inch. vVhen this sets the 
harden ed p laster readily absorbs anv of 
the a lr eady mentioned killing agents v,;hich 
may be poured on to it. About a d esser t­
spoonf ul to a t ablespoonful of th e liquid 
may be poured in, the amount depen din()' 
upon the size ot the jar and the i nsect i~ 
seH . 

Boxes.-lVIaterial collected in t he field 
may be emptied from the kill ing bot tle or 
chlor oform tube::; and placed in cardboard 
boxes. t ins, glass-bot tomed pill-boxes or 
ma tch-boxes, with a little wacldin~· or 
cotton wool ( though this last -named can be 
a nuisance by get t ing entan gled in the legs 
of th e sp ecimens) . H er e t hey r emain un t il 
t h ey ar e r eady to be set or mounted for 
the collection. Some collectors use poel<et­
boxes (cm· ked ) in which they pin f r eshly 
killed sp ecimens . Nioths and butterflies 
may be placed in butterfly envelopes which 
have been prepa r ed prior to setting out. 
Butterflies when caught in th e net should 
have th e wings f olded back and a sha rp 
pinch given to the thorax near the base of 
t h e legs. This affects th e nervous system 
so that the insect m ay be placed in the 
killing bottle wit hout fear of damage. The 
en velopes are p r epa r ed by t aking pieceH of 
p a p er of an oblong shape, say, 5~ x 3 inch es, 
f olding th em diagona lly across and f!olrling 
over t he two ends so that th ev lie fl at. 
Inf orma tion su ch as locality, da.te of cap­
t u r e, el evation an d collector 's name m a.v be 
wr itten on on o of t he flaps. 'fhc envelopes 
may be :;;tored in t ins, such as tobacco t in . 
A litt le fl aked naphthaline or cr ush ed moth 
bal l shou.ld be pla ced v: it h the envelopes. 
I n t h e tropics hnm id weather soon r ot, th <' 
s pecim<>ns an d the en velopes should bP put 
in w ood en bo:xr~ with n aphthaline an d a 
l it t le t r jchl orphen ol. 

( T o be cont-in•1.Wd .) 
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Arnhem Land Baskets 
By FREDERICK D . McCARTHY 

A la rge open-work basket of the necked type, 17 1n. 
long, used by women, and an open-work flexib le 

basket from Yirrkalla, 17 in . high. 

AME. RICAN lndians a t·c famous for 
t h eir bea uti f ully ma d e b asket s. 
equa l in c r<tftsmansh i p, Yariet~· of 

shap e and decoration to th o:e of any ot her 
prj mit ive p eopl e. Jn some ]>art s of A ns­
tr'alia t he Aborig ines ,,~e re, and in other 
areas are still , basket-makc t·s . Their pro­
d uct: do not equa l in skill thos~ of th e 
Americ<m Ind ian s but they n re well made 
in a limitr d ser.i E's of shapes hcHt suitr <l to 
th e life of a sem i-nomadi<' JH'O ple. T n f a ('1. 
one of the mo~t s t t·iking thin gs ahou t t he 
m aterial culture of the Aborigines is the 
gr eat Ya ri cty of (•ontainer s ( f'o t· food , ' vHtcr 
and othe r ar tic les) w hich ar<' mad e of 
\VOOd, h al'l<, p a lm h'aves, tree g narL, hurnan 
skulls a nd Jar g<' shells. 

TJH'l '<' wet·e thrN' major b asket-nHtking 
cen tr C>s in Austra lia- Arn hem T;ancl , Cnpc 
York and north -easter n Qm•f'nsland, et nd 
south -rnst C'rn A ust ralia . In the two 
l'ormel' m·<•as thr 1wiJJi ng- lre hni<1ue is em­
pl oyed . 'Phe coi li JJ g· teC' hn i<.Jue was 1tS<'<l 
in sonth -<•a st eru A nstra I ia b td th ere basket ­
ma ki ng has survived as a cntf't only a 1 t iH' 
P oin t l\ lacleay settlemen t on t he lowce 
~Inrray Jti ve1·. 

A man'$ basket. closely twined and bearing an unusual 
design of an ancestral being wi th a kan garoo; painted 
in white and red on a brown basket. 10! in. high. 

Oenpelli. 

A slender basket. 6! in. high, u!:ed by male Aborigines 
for holding sac red articles. It i$ d ecorated with emu 
tracks, a stick- like human fig ure, and other motifs ; 
pain ted in red on a whi te ground . M erkina lal Creek. 

l n trchniquc, style an<l <lecorat ion the 
baskets of .Arn lwm La nd illustratr well the 
skil l o f their <lhorig-iua l ma kers. The 
11at i \'C'H of th is a r ea h aYe a richly <k"rloped 
cnlttll'<', part ie ularl~r in ri tna l a lHl tll,,·tho­
log ,v, art aml mus ic, nncl their d~'n amic 
app roa<·h t o l i re~ in genr ra l has contributed 
la rn·rlv to t h r 1·ela tiYch · hi n·h adi·tic 

~ ~ . ~ 

<~E'Y r lopment o l' <'Yen th <• it· simplest posses­
s tow;. 

111 1 hE' hv i 11 i ng process th e vpr t i<'<ll ribs 
fo t' tll the sk E' le t on o f n h ask<'t and to t hem 
t lw hori?.ontHI bind ing-s <ll'E' s<'rtued. 
~fa 1 <• t·i .. d s and ~:ti ffness nn·y in thr difl'er­
eHt k i11ds Of b nsk l'ts lllHdt•: l\f ost 01' 1h<' 
baslwts a n • <·y lind ri c•Hl in Hlwp<'. but 
otlH' t·s m a ,· look I ike a n i m ·edl'd <'OtH' or a 
br akt•t·. n~:ll'rown (or widel·) at t hr top 
t h;m in tht' middle. 'l' hr oth er .intpol'tnnt 
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·e t·i f'S has a dist i nc1 tH'<·k near the top. 
~{ot 1t ~ronp.s ine~u<le l'ig.i<l and ft c.x ibl c 
h<lskc ts fa s l11on ed 1 11 a <· loscd m E'sh or Hl <Ut 

open wot·k 1)atten1. 

Arnhrm Land nat i v<'s da:-;sify baskets 
·H·eonling· to the way in which they at·e 
;nade. c111d their use. 'l' hns Sir \Y. Baldwin 
s pen<'<' t' listed the following- typel:; nanwd 
h,· 1 h<> Kakadu t 1·ib <' o I' 1 he Darwin dis­
t;·i<'l :- 1. ?\cck1ess: (a) f( ,urok1tra, oprn­
\\'ork, made of pliant twigs or stiff g r ass 
or rus iH'S bonud vvith bH 1'1-. fibr f' string; (b) 
Djilara . . etose I?csh, lllade o f' .gra~s sta lks 
bound w1th a sm gle ~->t l'alld of stnng; (c) 
X uboryo. closer mesh. ma<l<' of twisted 
'rt·ass stalks or panclanus fibres bound with 
double strings. 2. XeckNl: (a ) Jlaleba. ancl 
( b l ..\' u malku . both made in the same way 
as the Xuborgo but with <~ lose and c1oscd 
mesh rtspecti ve ly. 

rrhr half dozen kinds of neekless baskets 
form the common est t y p e for both men 
and women. The l a r ge rigid and con e­
shaped women's baskrts a1·e from 9 to 32 
inches lon g. '"ith a mou t h np to 1 iuches 

Left: A bound twining, fine and c lose, w as used in this 
17! in. high basket from Oenpelli. It is covered with 
gum or wax to make it wa ter tigh t a nd to hold honey. 

Right: A large open-work, rigid ba::ket, 2 1 in. high, 
u1ed by women for ca rrying p lant and other foods. 

Alligator Rive rs. 
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<H~ross. The ribs arc water lily stems, v ine!'\ 
o t· r oots split in to hal'd str ips i inch thick, 
and t he bindings a1·c of bark-fibr<' 1 wine 
o1· pandanm; Jeaf !'it 1·ips, the latter being 
np to ;~ inch apart. Strips of the c:;amr 
matc:·ial a~:; th(;' ribs at·c hound aronnd the 
tops to strengt hrn t h<' lips of t he big 
baskets. Anot!1<'r large type of open-wo1·k 
haskrt. Yarying l'rom fl exible to stiff in 
mlt ure. is made of lnmdles of two or three 
st1·ips of paudanns whieh form both rib. 
a nd bindings, 1 hough i11 some cases spl it 
g-ras:-; or rushes are usrcl. B eing simp ly a 
foo<l basket of t he }past valued type th iR 
kind is ne,·er decorated . It is somrtimrs 
usc<l t o catch fish in V<Wious kinds of traps. 
and to hold plant foods which haYe to be 
soaked in water OY<'I'll ig-ht to leach out tox i<· 
secretions. 

One of the m ost interesting gronps of 
haskets from Arnhcm T.Jancl , and that most 
abundantly r ep1·esentccl in museum coliC'c­
tions, includes a series of stiff and pliable 
baskets up to 21 in ch es Jong in which t he 
1·ibs and bin<ling-s ar<' both made of pan­
danu. strips. Thrre are seYeral va r ietirs 
among them. Onr i · a medium-si?.e<l t~·pe 
ht'tween 8 and 14 inches long, fa\'On t·ed 
by the men, iu which the pandanus st1·ips 
al'e a bout :k inc-h thick and the bindings 
may be ei t her pr0ssed closely togethe1· ot· 
set slightly apart. Some vel'y small baskets 
arc made in t his w:-1y, l'rom 4 to 8 inehes 
long, and among t hese one wjth a slend<'r 
ho<ly and swoll rn bot tom, only a couple of 
itH·hes wide, is a 1·are but attractin~ 
t'xample. 'l,he finest kind is made of \' t'r~· 
thin strips of paudanns . et so closel~· 
agai nst each othr1· that n o light shows 
brtwren. 'fhcy m·0 long cylindrical and 
flt•x ibl e bash:rts, l't·om 13 to 20 inche~ long· 
a nd !5 to 7 inchrs ar1·oss, beautifu l I~· madt' 
and often eh1 boratrly de<:orated. Honl<' of 
them h<->a r overst itrhin~ in paralld ro\\': 
1 o separate the hands of decoration. 

'L'he Hecked baskrts from wcstrrn .\ 1' 11 -

lwrn l ;8nd in(•lude 11w ri~icl. still' and 
ftrxible kim1s with similar bindinp;s e~nd 
t·ibs to the IH'tld rsR ones. The top. how­
<',·cr. is a wiclenecl rl np \Vh i th forms a broad 
t LLI'llC(l -bnck lip. In size the~' r anp;e l't·om 
H to 22 inch0s I o n~ and up to 11 int•llcs 
a<·ross, and t h<'y may be clecoratNl with 
:-;irn1)le but, bold designs. 
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TIH• '"·om en co ll ee1, pandannf:i leaf, ·water ­
lily st('ms, Yines, roots and other raw 
materials while searching for foo<l clnriT1g 
the daY. Th e oUer women tend to r emain 
in car~l'> looking· aft<'r children and doing 
cho1·es, an cl , .iif skilful in the craft, 
mal<ing· ba:;;kets and mats. Th<~ ba~kets are 
fashioned from the bottom ,,..·hich i~:; f01·mecl 
h,· a di~k of clo~ed binding!'l several inches 
''~icl e, sometimes with a <.lummy-shaped pro­
jection in the middl e. A single binding 
of bark-fibre t wine may be used , but t h e 
commonest binding is a cbain-tvvist of one 
or two continuous strands, each of \vhich 
i · plaited alternately in front of and 
behind each rib right around the basket. 
'rhe women often sit in a group and gossip 
while th ey are at work, and the gil'ls at·e 
given the tricky task of stripping the outer 
sheath from the pandm1uR leaf with their 
thumL nail~ to expose the hmer tough an(l 
fibrous laver . A stock of strips of the 
latter is prepared. The handles of the 
basket.· comdst of several st t·ands of two­
ply twine which are continued as a bind­
ing in a .·eri<:>s of half-hitch eR al'onncl the 
top to preserve the f)hape and cl nra bility 
of the baskets. .. ometimes a few ~-:;trips of 
pandanus are bound around the lip to make 
a neatly finished top. 

Th e skilful women wotk ra picll,v and 
occasionally experiment with t he effec t to 
be gained by a variation of the LechiJique. 
Thns a few baskets conf.l iHt of broa<l bancb.; 
of open and closed bindings which produce 
pleasant ly contrasted horizonta I areas. A 
similar but more stril<ing; eifect is ohtainecl 
by binding g;rou ps of a dozen or more 1·ibs 
hot·izontall y and then binding the sect ions 
brtween tl1 em ver tieally . Another Yar.ia ­
tion is to elose the bind ings on 0 11c• side and 
space t hem 0 11 the oppo:-;ite s ide so that the 
top of th e basket is obhquc. 

Large baskets arr used by aboriginal 
wom<'n whc•n <·oi1 Pt1ing- food .in the !'orrf>t·, 
swamp or srashor r, a11cl a fHmi l i<ll' sig ht in 
lh r IR t<· aftcntOOll is that or 1 h<:' \\'Oln <'ll 

1·ctnrn ing- t o t·an1 p ladrn ·with a hrm·y 
ha~ket of y<:~ms , eycad 11u1 s. wctt<•J·-Iilies, 
shellfish or olher food . 

A design is painted on a basket with a feather or twig 
b rush. M ilingimbi. 

Pholli.- Aut hor. 

The red ground co lour for this basket was smeared on 
by hand. Milingimbi. 

Photo.-·\ nl hor. 

fn thr mrdiun1-sir.<•d haskrts hoth sexrf: 
kcrp 1 h('jr pe rSO ilc'tl po:;;sessions- string. 
fi1·r -s1 i<'ks. stri ng--fig·11n' loop. Rnd oth er 
things hv th e W011H'n; oehr<:'!'i, spc<ll ' poi11ts. 
h U lll<1 11 hai I' Rlld Ol'IHHIH' llh;. SiH' I'fd 1111d 

nMg-i (· st Oll<1 i-l by the m<'n . Baskt'ts of this 
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.
1
·ze are used by the men to carry honey 

s J d f "f and also 111~y be _use or water 1 smeared 
on the outs1de w.tth beeswax . 

Closed mesh baskets ar~ decorated with 
many des ig-n::~ , some of whi~h are applied 
direct, or a ground colour of r ed or brown 
111av be smeared by hand all over a basket 
or ·on two-thircls of its surface, portion 
beincr left bare because it rubs against t he 
bod; 'l"he w.ide range of d esigns is painted 
Yrith a brush. On the older basket s thin 
stick-men with bent limbs wer e painted in 
panels and bands . Other designs include 
alternat e broad bands of th1·ee or four 
different colours such as r eel, yellow, white 
and black ; panels of crossed and cr escen tic 
Line pat terns ; a field of coloured splotchcs, 
or sets o£ diagonal lines ; cross-hatching in 
two c1lld three colours ; dots and lozenges 
in contrast ing colours. 'rhe motifs are 
often outlined with a stitching of possum­
fur or human -hair twjne, or with parra­
keet f eathers. S ome .o:E the d esigns are 
decorative in nat ure. Oth er s, applied to 
special basket s, are sacred ; if the men bring 
them into camp they may be seen by every­
one wit hout risk of punishment for in­
fringing a taboo but only initiated men 

Makin~ a pandanu'S mat. A chain twist is used in 
which .one str ip i'S threaded from each side around 

each rib. 
Photo.- Au l hm·. 

may sec th em during a rit ual on a cere­
monial g1·otmd. Sacred designs are painted 
on baskets on a ceremonial ground to the 
accompan iment of songs and chants. In 
addi t ion , from two to eight pendants of 
possum-fur twine, often colourfully embel­
lished with red and yellow parrakeet­
feat hers, are attached as pendants. Great 
value is attached to designs worked out .in 
rows, panels and pendants of dat·k red 
parrakeet f eat her s, and the baskets bearing 
them, mostly of the medium-sized type, are 
valuable articles in the ceremonial ex­
change syRtems and barter featured in the 
economic and ritual life of Arnhem Land 
tribes. 

lVIr. R. M. Berndt, a research anthro­
pologist from the University of Sydney, 
ascert ained that the baskets, ritually, 
symbolize the womb o£ the Great F er tility 
Mother s, the Djunggewul Sisters. Thus 
the women decorate their own special 
baskets with totem designs which they say 
are not under stood by th e men. These 
special basket s are intended as replicas of 
those used by the Djuuggewul Sist~rs to 
hold sacred totemic symbols (Rangga) of 
clans, unbl the men stole them during tbe 
Dreamtime a11d kept them . ecr eted fror.1 
the women. The women keep their most 
va 1 ued possessions in these special baskets. 

Th e making of bask~ts i.· t he most highly 
skilled C'raf t of the women. They also 
make a cir cular mat called tbe Ngainmara. 
sometimes made by men as well. The. e 
mats ar e -from three to fiye feet in diamPter 
and ar e f rino·ed but some are onlv hah e::> 

t" ' • 

or quarter sc<:tors in size. They are madr 
of p andanns strips, a carnring loop being 
fixed in th e middle. A man o1· wonum ''"ill 
curl up under a f ull sized ma t for pro­
t ection aga inst the sun, mosqu itoes . . and­
fli es and Ai es. They sit on t hem in the 
camps, and t he women '"ear them for 
modesty '"'hen strangers fi re visiting a 
camp. 

Th e craft of basket and mat making ha 
been maintained in An1hem Land,' but 
Europ ean buckets, t ins, and even carton. 
are t·apidly repl acing baskets. and blan­
kets ar e taking the place of mats. On the 
mission stat ions European shapes have 
been adopted to the exclusion of the 
gmmine aboriginal fotms. 
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More about the Kraken 
By JOYCE ALLAN 

I ';\ a prrYions artirle in this .;\L\OAZJNE\ 

the stor)' wai-l told of the Kraken, the 
mythical monst<'r of the ancients, but 

now aceeptcd as a Norse legendary llame 
applied to any g-iant cephalopod, be it 
squid, cnttlrfish or octopus, that hannted 
the not'thcrn seas and appeared periodi­
cally as a trrrifyiug monster to £shermen. 
naturalists and othrr sightseers. As a 
fol io"·- up to 1 hat article, rea de t'S may be 
interested i11 some facts taken from a 
free translation by ~Iiss F. Sachs, 
of the ~Ius<.'um staff. of an address in 
Amst erdam giY<'Il by Professor Piccarcl, 
the famous deep-sea explorer, "·hich ap­
peared in Der Jlnk e1· (3.:5.19;)5) . 

~peaking of l1is cxpel'iences and what 
he observed from hi: bathyscaphe in the 
great ocean drpths, Professor Piccarcl said 
that he lwlievrcl that in clepthf-i deeper than 
6~000 m"tres thrt·e existed a peculim' luxu­
nous ground flora, 1-111d that in the deep-sea 
mountain c·ltains were large sea-mos. fields 
which coYrt·cd a type of nun·shy ()'round 
lun~dreds. i I' not thousands, of metr;, clt>ep. 
T~IS man.;hy ground, atconling to Prof0ssor 
PICcard, was the e lixir of life to manv 
dPep-s<>a crcatu,·rs whi<:h he had obsen·ecl 
fro1~1 his h<lthrs<·aphe. Ilc hacl in his pos-
·elois lon K1·ake 11 and fishes " ·hich h e hacl 
c·aught with <'l e<' tt·ie steel-nets a11d line. 
and whose li\'Ps hegttn after :~.500 metres. 

In <lrpths or nhout :3,000 m<:>trE'S he ltad 
watchE'cl whol e Kr<lken colonies of fiftY to 
Ont' hundrrd g:ia11f animals that S\nun to­
" ·anls his di,·ing- app;natus. " I alwaYs had 
the fl'rling- to fl('(•. r c·onld not sta~· IOJW 

i~1 t IH' \' ic·i 11 it." () r t IH'SC monst Cl'S. l al·ll posi­
t 1 vc 1 hat th<'s<' d<•e p -s~~a polyps, which m ea­
SU I'<' 0\' ('1' S('\'{'11 10 Pight IIIC' tl'('S are thr 

'.J. i\ ll:a11, 'l'hf' /(ra.kr·n- T,N!r·lld'm·y T r>ITO I' of I /I n 
Sr·as. APsT . .\! Ps. l\fAo . xi (9 ) , Marc·h, 19:3:3 275· 
~7R. ' 

gnardictns of the• sea bed and a1·e dangerons 
to E' \'<' 11 a h,vprt·-modcrJJ giant diving boat". 

Profrs~ot· Piccard has in his: pri,·atc 
derp-sea muscnnt two prepared giant 
euttlefishc~ whose bodies when caught were 
covered w1t.h a s limy mass that is found 
only at a depth of over 8,000 metre. on the 
~ea bottom, in thr so-called sea-mo .. fields. 
H e bel ieYes that in these depths exi~t still 
more powerful cuttlefishes of which presen t 
day sciener has no conception. Of deep­
sea animals' intelligence, Profe ·sor Pic­
<·ard said: '' f haYe the imp1·es ion that the 
deep-sra C'rrat nres become mot·e intellio-ent 

• n 

w1th gt·ratrJ· clcpth. I haYe no doubt there 
are thin kin{! deep- 'ea creatures". He 
bclieYCS f r om his experience in the depth 
that in tlH' g1·eat<:>st d eeps entire Kraken 
hcr<l:s fo1·m rolonies and haTe dread ful 
battl<'s. Pollowing his bathyscaphe in 
fm·nMtion he has seen cnttlefi hes " ' ith 
powerful arms relieve each other in the 
JrHclcrship of' illr Krakcn hercl. 

l11 his futu1·c diving attempts Professot· 
Pieeard hopes t o establish proof: of his as­
srl'tiom; that in the deep-sea mountain. 
1hct·c tHe Sll l'<-' to be " ·atcrless oTotto. and 
c·ave!:i that haY<' h<'eome sea1ed bv Yol cnnic 
ac tion, thus hiding secrets oE 'which we 
know nothing-. 

ln speaking of the g-i<111t er eatm·rs. Pro­
fl•ssor Pi<:(·ar<l TWobably r efers to giant 
squids rathrr than to cntt1e£she (cnddlr­
fishes ) as t lwsc <We morr littOl·al in their 
h~1bitl'i than squids . .Althoug-h tlw 'ronl 
'' Kt·akell " is univrrsallv nn<lerstood to lw 
a Je~.t'<'lld<tl',\' llH 1110 f01: . ('C1 lUOIISter ;t:; 

visualiz<•<l by 1 he nnt'icnts. h c>lpNl by t h,.. 
<'.XHg'f!:<' J'Ht ('(l and fnm·ifnl talcs of thrir at-
1;wks and hrhnviolll' ns tolcl bv natnrnlists 
<111(1 littrntfeu1·s of' ihc iimrs,· jts usr still 
p~·1·s i s1s ns it populr~r nppcllntion for th r 
g' IHilt t•<•pht~lopnds o{' Hl,\'stel'.\·. 'I'he llHllH' 

liHs 11 0 pi;H·r in lltO<lt•nt s,\·st emat ie zoo lop:i ­
c·H I llOlll<'ll<'l<l f 11 t'('. 
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Notes and News 

D r. L. H olthuis. 
Photo.- F.. T'opc. 

Crustacea. 

Dr. Lipke Rolthu.is, a curator of invertebrates 
at the Rijksmuseum van Natum·lijke Histot'ie, 
Leiden, and a noted authority on his s ubj ect, 
re<·ently Yisited the Invertebrate Department of 
the Australian Museum to examine collections of 
Australian crustacea.. Other well-known workers 
on these animals who m et him ~1t the Museum were 
::'11r. ll. "M. Hnle, Dh-eetor of the South A ustralinn 
_\Iuseum, Dr. A. Racek, New South Wn.les Fisher ies 
Department, m1el Mr. W. Dall, C .. I.R.O., .b,is11erics 
Division, C ron ulla . 

Mr. Dall has studied h1 A nstrnlinn wnters the 
prawns of the f:.u11ily Penaeidne. A number of 
~hese c:tusta<'eans hns an impo1·tant hearing on an 
mdustr_y ·which ]HOmises to cxpnncl i11to :1 wicler 
oeea n](' fisl1ery thnn hitherto. D 1·. Racek 11:1~ been 
<'ar.rying out:~ sim ila 1· type of resear-ch in Sydney. 
Tins_ common interest gn,·c specia l \aluc to t h e i1· 
rneetmg at the ~luscim1 . 

.:.\fr ... H' . . 811is, Assista.11t Dit·ec·tol' of the Quec11 
Vtctona Museum a1J<.l Art Gallery, Tasmani::t, spent 
se,·et·aJ cht~·s at lltl~ Australian .Mnscum studying 
museum tec·hniqucs. 

A S}>C'<·ia l exhibit of Land C"rahs h :u; I'Occutl y 
heen completed <llld i.nstnllcd in the> Muscul·ll 
gal.lel'ie~. rrhis feat Ill' CS the liO<·tnrna I s~a Yeugcrs 
wlt1ch hve 011 nttHli>('rs of tropi<·al cora l isiC's in tbe 
T1.Hlo-P<l<'ific region. 1\ JJromiHC'nt ni:H·<' in 1:110 
cll.!!pla.v 1s givcm to t.!Jc <'oc·onut Cl':Jl>, a <' linllwr 
Of: pa lms and eater Of <'O(•() JIIlt IIICHt. rJ' IdR ginnt 
of . tl•e hc·rn tit end> t1·il>(• Jws dispcnsNI wilh n 
shel l to house it -s t<til pnl'ts :-tnd :tppc•:ns io ltn vr 
hPc·otue c·ntil'c•l,v ad:aplL·cl to a life on dl'y ]aJI(l. 

Mammals. 

A study o£ the Museum's collert.ion of Austra­
liau mammals ltas been made hy Dr. Elizabeth 
Horncr (who i s cal'l'yjng out research under a 
Fullnigh t l<'ellowship grant) and her research 
nssocin~e, 1\oli.ss Ma~·y 'l'aylor. M. Jncques 'l'rip·ie1·, 
of Pans, represcntmg the International Union for 
the Protectiou of N aturc, wa.s a.nothe1· overseas 
visitor i11terestcd in Australian mammalian fauna. 

Shells . 

A rece11t visitor to tile Shell Department has 
he~1~ Mrs. Stauley Bosw~H, of .J oha.nnesburg, 8otLth 
Afnca. J\lrs . . Boswell 1s a keen concl1ologist a.ncl 
collector o£ eon•s and stones, and a membe1· of the 
ConcbologieaJ Society of South Africa. Dul'ing 
her present "round . tbe world tdp'' she l10pcs to 
ac·qu1re mnn.v sper1meHs to add to l1er private 
museum . :Mrs. Bos,·vell lws a shell <:ollection o£ 
some 4,000 different species. She was verv illtm·­
ested in the Australian Musenm shell colieetions 
pa1·ticularly in shells of the family Volutidae of 
whiel1 A ustrnlia is the l1 eadquartcrs. It is' of 
intl;-rest that many East Africa11 shells are related 
to Australian forms, iu particula.r to those o£ 
tropical A ustrali:1 . 

Palae ontology. 

In 1925, DL Errol White, of the Geology De­
partment of the British ){useum (Katural His­
tory), uescribed and named n collection of Aus­
t rnlian Arthroclircs (Bull. Brit. :Mus. i, 9.). These 
arc the :ll'lllom·ed or joint-necked :fishes of tb~ 
Devouian gcologieal period. For a time they we1·e 
the domimtnt ,-crtehrntes but thei r success was 
short-lived aud at the close of the DeNnian the 
nrth rodires became cxbnrt an<l romplctely dis­
apne::ned from the geological record. 

In the paper mentioned a.bove, Dr. \\71titf' dealt 
with specimens collcrtecl from rocks in the Burrin­
juek Dam at·cu of New South \ 'V'<l1os. 'l'he material 
proved to be of parti-cul:u interest and importallCC 
<llld, althoug'h fragmentary, was excellently pre­
S<'n ·ed . ln order to expose cleli cat<.' inner shucttu·es 
of the fi. ·h remains, Mr. IT. A . 'foombs, of the 
Jhitish lVfuscurn, s tLccessfully applied the u.cetic 
ac·id process w.itl1 good result . At lea t a year 
was dc,'otcd to this work, 

Earlie1· this vear )fr. 'l'oombs macle a hunicd 
Yisit to the type locality o£ the Austrn li an ~r~·lno­
di I"<'·S in thC' Burri11juck :nca. to secl~: ad<l1t1onal 
111:-1 tcri~1l. 1'h e nl'th rod ire rema i11s a re fountl in tlte 
limc>:;:tone clcpo ·its of t he 'I'aemas Series of ~Li(ldle 
lJeYOJiiHJI age. It was in this limestone that a 
(·Omplc1 r :o;l\ull of n Dipnoan fish known as 
(lctowrltynrlnts .'Wssmilchi was foml<l. ] t is one of 
the Lung-fisll(':s nnd RtL;,jncd :1 length of at lea 't 
fi Yr f CC' t. 

1\'fr. T oomhs '"~s succC'ssful in collrcting a good 
srrics of u.rtlll'ocli t·e J'Cnl n ius during 11is short stay 
in l'h<• "NI UI'I'Uillbidgce rlist rirt. He is ltopeful that, 
wltcn tltc• n1:Hcrial i.s suhjccte<l to thC' a-cetjc acid 
p rocess 1"11e rcsnlts may be C\-cu more interesting. 
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Insects. 

Dr. E. 0. \\'ilS011, Hat'nll·d Uni,·er.sit.y, U.S.A., 
ma.de the Attstralian Muscmn his centre of opent.­
tions whru ea rlier this year he visited "'Western 
Australia ancl New Guinea to further his researches 
on ants. While at the Museum Dr. WilRou inspected 
eollections and met workers in myrm(WOlogy. 

Mr. D. K. McAlpinc, B.Se., has joinecl the 
Australia u Museum staff as As. istnnt Curator of 
Insects. He is continuing research begun at the 
UniYersity of Sydney on some little·known and 
uncommon flies called Batraollomyia. This WOTC1 is 
deri\7ed from the Greek worcls for frog and fly , 
indicati11g thnt the larva or maggot stages of the 
flies are p:u·asites of frogs. As they are the on~y 
files with such habits so far known from Austraha 
the commo11 name of "Austral ian Frog-flies" would 
seem appropriate. 

Though the flies are widely distl·ibuted, haYing 
been reeorded in either the adult or larval stage 
from every Australian State, they are rarely seen 
and apparelltly do not occur outside Australia. Ten 
species of Batraoh(}nvy·ia are known, but only three 
of these are known to be parasites of frogs. 'l'he 
indi,·idual speeies are, from the informa.tion a.t pre­
sej•t aYailabte, only recognizable as adult flies, so 
that the identity of parasitic larvae eau be deter­
mined only by rearing in captivity a sample of a 
larval population to the adult stage. This is a 
tedious process frequently entailing the keeping 
of parasitized frogs in captivity fo1· many months. 
It is highly probable that when the life histories 
0f all species at·e known, most, OT all of the :fUes 
will be found to be frog parasites. 

'l'he Frog·flies are small yellowish to brown 
flies ahout tlle size o£ a house-fly, varying in 
appearance with the species. Some have three or 
four conspicuous black stripes on top of the 
thorax. 'l'hey are raTely seen in bush country and 

" l'ix" photo. 

closely resemble many other types of fli.es in 
appcawnee. They arc not thc•·efore easily recog­
nized by a m a tour na tnralists. 

The larvae are sedentary and permanently para­
sitic under the ,<skin of v~uious species of frogs. 
'l'bey breathe by me~111s of a ve1·y small hole in the 
host's skin. The soft yellow larvae, which reach 
about half an inch in length, emerge hy enlarging 
this hole just before pupating. 'rhis emergence 
norma 11y takes }Jlace in the light. 'l'he pupa is 
enclosed in the hardened, blackened (melanized) 
last larval skin and therefore has almost the exact 
shape of the larva . 

Frog-fiies are most frequently found in the lar· 
val state by collecting large numbers of frogs and 
sear·ching for the oval swellings O"l'l the skil1 which 
indicate the presence of the parasites. 

Anthropology. 

Dr. Andrcas Lommel, Konservator at the }llus­
eum fur V(ilkeJ·lwnde, Munich, worked at the 
Australia11 Museum for a fortnight, studying the 
antl1ropological collections. He and his wife are 
particularly :iJ1terested in primitive art, and Mrs. 
Lommel painted some beautiful Teproductions, for 
exhibition at Munich, o£ a numher of designs from 
Australi:w and Pacific Islands speeimcns. Dr. and 
Mrs. Lommel later went to the Kimber1eys to 
further studies on ea ve J)aintiugs and ceremonies 
begun by Dr. Lommel when a member of the 
Frobenins Expedition in 1938 and 1939. 

Since the article ''Grooves in the Rocks'' 
appeared in the last issue of this MAGAZl~E useful 
details l1ave been received of nine other localities 
in New South Wales where rock groOYes have been 
made by Aborigines. Mr. H. BaTton (Newcastle) 
provided i11formation· ab011t sites at Awaba, Bowen. 
fels, Morna Point, and three ·in the Mudgee distri-ct 
- Broker's Creek, Cooya.l and Barrigan. Mr. W. 
Nicholls (Rylstone) wrote about sites at Terra 
Hella (on L ittle River, bet\Yeen Dubbo aJtd 
Wellington), B1·eeloug Creek (between Gilgandm 
a11d Bcarbong), and 011e in the R)' lstone district. 

F our of the .Musettm's specimens of didgeridoo, 
a wooden trumpet used by the Aborigines of Aru­
hem Land and Cave York, arc shown at the left. 
'rhe iustrument, made of bamboo or hollow euealypt 
branches, produces a droning note whicl1 rises nnd 
falls iu diffe1·cnt tempos. lt is played by abo­
rigina:I men during corroborees aud ccTemonies. 
In the picttne .a re Mr .. John Antill, eomposer of 
the ballot Con-obm·f e, 'i'vfiss A nn'l R.ussell, the 
rnusicnl s:lti rist, and Mr. F. D. McCnrthy, Curntor 
of Anthropology I~t Th0 Austntliau Muscun1. Miss 
Hussell experimented with a series of didgel'idoos 
from 3 to l!'i ft. long with the iclen of introdnciug 
an Australian item. into he1· repertoire. 


