
\'0 1.. XI I. ~o. 12 P rice-'P\VO SHILLIXGS 

A N e w Brita in n a t i ve e quippe d for insect c olle ctin g in rainfor e st n ear Raba ul. 
(See Article P age 402.) * SPEC IAL ·· 1\EW CL' l~EA" lSSUE. 

R egil.terE>d nt t l1E' <.:ener ai J>o~l Ollke. Sy•hwy, for tr•IIV-:nis ... ion :lS a per iod1cal 



THE AUSTRALIAN MUSEUM 
HYDE PARK, SYDNEY 

BOARD OF TRUSTE E S 
PRESIDENT : 

H. B. MATHEWS, B.A. 

CROWN TRUSTEE : 
fl. B. MA1.' HEWS, B.A. 

OFFICIAL TRUSTEES: 
TilE HO . T H E CHIEF JUSTICE. 

THE HON. THE PRESIDENT OF THE L EGISLATIVE COUNCIL. 
THE HON . THE COLONIAL SECRETARY. 
THE HO . THE ATTOHNEY GENERAL. 

T H E HON . T ilE COLONIAL TREAS"t;RER. 
T H E HON. THE SECRET ARY FOH l' VBLIC WORKS. 

THE l-ION. THE MJ IST ER OF EDUCATION. 
THE AUDITOR-CENEHAL. 

THE PRESIDENT OF THE NEW SOUTH WALES MEDICAL ·BOAHD . 
T H E SURVEYOR-GENERAL AND C I-I1 EF SU RVEYOR. 

TilE CHOWN SOLlCITOH. 

ELECTIVE TRUSTEES: 
FRANK B. SPENGEH. E. ]. KENNY, M.Aust. l.M.l'v1. 
0. G. VICKE RY, B.E., M.l.E. (Aust. ) . 
WALLACE C. WUHTH, C.M.G., LL.B. 
PROF. A. P. ELKIN, M.A., Ph .D. 

F . L. S. BELL, M.A., F.R.A.I. 
FRANK W. IIILL. 
G. A. JOHNSON. 

F. McDOWELL. 
R. J. NOBLE. C.B.E., M.Sc., Ph.D. 

PROF. P. D. F. MURHA Y, M. A., D .Sc. 
PROF. J. H. A. McMILLAN, M.S., D.Sc.Ag~·. 

DIRECTOH: 
J. W . EVANS, Sc.D. 

D EPUTY DTHECTOR : 
H. 0. FLETCHEH, !Vl.Sc. 

SCIENTIFIC STAFF: 
Birds, Reptiles and Amphibians: ]. A. KEAST, M.A., l\'I.Sc., Ph.D .. Cura tor. 
Mammals: B. j. MARLOW, B.Sc., F.Z.S., Curator. 
Fishes: G. P. W H ITLEY, F.RZ.S., Curator. 
Insects and Arachnids: A. MUSGHA YE, F.H..Z.S., F.H. E.S., Cmator : D. K. McALPl:"JE . :..l.S<· .. .-\ ssi$hlnt 

Curator. 
Molluscs: D. F. McMICHAEL, M.A., P h .D., Curator. 
Crustacea and Coelenterates: F . A. McNElLL, Curatm·. 
Worms and Ech inoderms: ELIZABETH C. POPE, M.Sc., Cunll o t·. 
Minerals and Rocks : R. 0. CHALMEH.S, A.S.T .C ., C un\lw'. 
Fossils: H. 0. FLETCHEH, M.Sc., Curator. 
Anthropology: F. D . McCAHT llY, Dip.Anthrop ., Curator. 

EDITORIAL ASSIST ANT AND PUBLIC 
E\ELATIONS OFFICEH: EDUCATION OFFICER: 

P ETER F. COLLLS. PATRICIA lV!. McDONALD, B.Sc., Dip. Ed. 

LIBRARIAN: 
MARY DAVIES, B.Sc., T .. A.A. 

DEl>AHTMENT OF 
l>REPAUATJON: 

H. H UGHES, A.H.P.S. 

DEPAHTM ENT OF 
AHT & DESIGN: 
F. J. BEEMAN. 

HONOHAHY SCIENTIFIC STAFF: 

E. A. BIHGGS , D.Sc. 
H. LE ICIITON KESTEVEN, D.Sc., M.D. 
M£LBO UHNE W AI1D, F.H.Z.S., F.Z.S . 
TOM IREDALE. 
A. J. MAHS ITALL, D.Sc., D.Phil. 

Zoologists. 

Orn i thoJ o~-: i st. 

JOYCE ALLAN, F.H.Z.S. 
(). ). COP LA D. f..I .Sc·. 
ELLlS THOUGllTO 1, F.H.Z.S. 
C . F. LASEHOt , I".R.Z.S. 
A. A. HACEK, Dr. n·r. nat. (13rno) . 

K. A. fll ' DWOOD, C .F.A.O.U., I".H.Z.S . 

Philatelis t. 
I" HA K 'vV. HILL 



THE AUSTRALIAN MUSEUM MAGAZINE 

Page 

X~:;w Ut · t~E.\: P IIY~lC AT~ OEOUR.\PI I Y .\~D )1~~VJ IWK~JI•:~·I'-1Joua/d P . 
.11 d l ic//((d :fi7 

t:EOLO<;Y cw '1'111'~ l :-;1.,\ ~n <W N11:w ULT~EA-0 . "I. l'. Stanlf•y 

~E\\' Ut · , ~~;., \ 'J·;ut<:'J'.\'I' IOI'- ./. S . \Vom.ersley 

JI\~DI.\Ls <w N 1·:w U t' I :\' I~A-B . .J. Jlarlow 

BooK H t·:r n·:w 

Bums OJ<' ;\lE\\' Ut · I ~EA f l llcn K casl 

~E\\' {lt ' I:\1•:.\ Ft:-; J JE~ (Ji/b(r/ !'. H'l!itlry 

~1-:\\ {lt ' I~J·:.\ I :o-::-;J.:c"J's ./ . ./. If . 8uu/- l i'((II.'J 

PEOI'LEs cw :'\~-:w < lt ' J:"Jo:.\- , l . P. Ell.· in 

XO'I'I·::-. \ ,,, :'\ Jo: \\'~ 

;3 t 

39( 

-l02 

-106 

:r19 

l !ll'H lo'HO~T ( '() \'J•: H: .1 .. J. 11. S1.l'l1t· f,·a ny, :tu11tor of 1111' :trtil'!c• ·· ~l'W nuittr<~ lns t•c·ts" 
( ~1'~" J>;cl{c· lfl:! ) , s tqtplit>d this illu ;.;tr:lliou of a ~l' \\' Hritain ll:tth•p 1\'lto :is:--istc•cl him in eoll!'di11g 
111"'Cis in raittlorc•:-.1 111•:tr tl 11• l 10\ll:t tH1~ :\gric·ultnr:tl Slat io tt at l<1•r:n·:d , lll':tl' Hnhaul. Tltl' insPc·t 

Wo rld of ); .. w (:ui 11t':t :tnd tlw :1dj;t<•c•nt is la nds is hut littll' kuow u :tud :1 ,·nst amuunt of c·olkdiug 
'lltd itll'll! ific·al ic 11 ot' HJH't'i lllt'II S 1'1'111:1 iu s to l>r dO Il l' ht'forc• 1'1'1'11 ;t Si Il l Jilt' l'llhlllltllogi<·aJ pi<·tun• of 
1111' :tl'l':t !' lll<' t'gc•s. 

DE(' EJl HER 1 :), H)i'> ' 



• 

tj MANUS I 

lsttt ~ .. 
~~Ck. 

ARCHIPELAGO 

ARU 
I. ---------TRO&RIANO I. 

~arANOMBAR I , 

«\ 

\ -r .... ~~\\ 

-
--------------------------Jr--------------------- roRRE~ s~~~ 

\ 

(\
C~PE 

.,,.. .,.(IRK 
35' PENI NSULAR 

150' 

B. P. Be rtr:tm del. 

THE ISLAND OF NEW GUIN EA 

At ':->TRAL J A~~ at·<' I><·<·Otlling in e t'<'Hsing l~· awa1·c• o f' .\'c \\' Unitl<'H- ils proxi u 1it~' , its n<ltiw prol>lcm!-;. 
it~ pot<:>ntial wen lth . it s pos ition in \\'Ol'ld politief.l . ' l' lli s issu r ol' '!'!I f' ~ luslmlfrn1 Jlf nseum Jfa.r;aziu 
doe)) not d(•a l with the island in t r nns of em·1·<'nl <''' <'nl s hut c~ itu s to pt·ps(•nt some tl!'taib of its natttJ·HI 
histo ry . 'l'o t'Ntdet·s a lt'<'<H iy int et·c•st<'d in this subj Pct it will suppJ_,. a useful collect im1 of l'acts 
relating to tlw at·pa; l'or ot IH• rs with less definite i nlet·csts in " flora and fmm<l " it will ]Wrhaps 
pt·oy ic1e some addit ions to general knowledge of the sct:O ilc.l la t·g·ps t islan(l in the world. 
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New Guinea: 
Physical Geography and Environment 

By DONALD F. McMICHAEL 

A
p ..~\HT hom continental An:tralia, 
~~e"· Uni ne a ii' the . etoncl largest 
island in tlw world. Its total area 

of almo~t 817.000 square miles is excePderl 
<m]~- by Ur<'PnlaJHl. aJl(l jts leugth of abo-ut 
1..100 miles i~ about the scH11fl as the 
<li:-~tallN' hetwef•n P Prth a1Icl Adrlaiclr: at 
itR widest pat·t it i!-) more thau -±50 miles 
a(']'o~s. hut in otlwr plac.:es less than 100 
mil es sPparates no1·th and south coast. . 

.\ glan(·<' at tlw map \\'ill r f'Yealt hat the 
island is \'flr_,. J11Hrl1 Plongatecl ju a north­
\\'Pst- south-east di1·ec·tion . \rith 1:1 lal'g·e 
crntral hnlg-P on th(' sonthe1·n c:oast. Tt j:-,; 
rong-hly sim ilar in shape to a roosting bird, 
aml lwc~n~r of this t hP h<'<Hl-like prot-rusion 
at fhP north-\\"C>stt>nl (•nd, which is ,joinecl 
to thr l'C'l--.t of the island l)\· a Yf'l'V IHliTOW 

"itl"ip of land. is known as 'thr Vogplkop or 
Bi t·d ·:-; IlPacl. ..._\htch of 1 he coast line is 
t·atheJ· straight. but a nnndwr or major 
PnllmymPnts <ll'f to IH' seen, i tH·I ncling- O re l­
,·ink Ba,· and ::\ fa l'C:ltt <' r Uulf jn Dutt-h ~fw 
G uitH'a.' and A~trolabc BaY. II non Gulf 
HtHI thP Unlf of P aptH1 in the Ans1t·alian 
I r 1"1' it 01'.'-. 

P()litic;dh· tlw t·ount ry h~s hN•n diYided 
into thi·E>f.• ] >ar1~. t lw IRl'g'<'sl pOl·tion b<>ing­
Ditt<.:h :-\('\\' n lli11Nl whic-h i Il<·htdc-s t:lll the 

tenitor:· ''"f'st of L oHg-itucle 1-l-1 E., 
r xcept for a small portion, cut out by the 
rpprr :f'l~· RiYer. which lR inclnclf'Cl in 
Papna. Originally knO\Tn as British ~ew 
Cluiuea, Papna is the . outhern portion of 
th<' ;\_nstJ·alian half of the i ·land, the 
northetn portion being the Cnjt<"cl Xations 
Trust TenitOl',l of \ ew GniuNt ( whieh 
prjo1· to \Vorld \Yar T w~s C+erman ~cw 
Gniuea ) . ':Phc 'J'ru:-~t Tcrritor~· includes 
politically the 1slands of 1 he Admiralty 
G1·oup, thr Bisnuntk 1\rc:hipelago and part 
of tlw ."olomon Group. but zoologically 
these art" rathE'r clis1in('t from :\ew Ouinea 
propet·. 'rhP lJouisiclcles, the Trohriclnd.· and 
otlw r islands adjacent to the Papuan coast, 
on thf' othe r hand. have a elose r.oological 
relationship \\"ith tbe mainland, a:-. do the 
ishmcls off thr Dntclt ~ew Oninra coaRt. 

.:\Iost of ::\"rw Guinea is <:OillJHll'atively 
r oung f rom a l!eo log:ieal point of ,·iew. lt 
c:onsists of a massi,·e <'entral mountain 
t·a11ge. m· cordille ra , "'hicb nms pradical!y 
the whole l<'ngth of the island, from the 
Yogrlk:op to :\I illw Bay. This tot•di llera 
completely sepcu·ates tlw nol"thern and 
southern cll-aina~e. with . ig:nificant results 
on tlH' uatnl'e of thP freshwatPJ' fau nas, 
hn1 it <loPs not in fact consist of a single 
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chain Of lllOlllltains ; it is rather a sl'rirs or 
l'Clll!!'t' HV:-;trms Jyino· alono- tlw same axis, 

""" • • t"l b 

and a numbrr of broad, h ig-b la nd valleys 
li<• hr twN•n tlw r.ang<~s. The cordil lcra is tiH' 
l'f'i-<lllt of ). l<•sozoie und Tertiarv mountai11 
building·. morr o1· lrss eontr ;uponnH'on:-; 
w ith thf' fonnation of 11w I1im<:1 1ayan and 
A nde:•a n ehains of Asia and 1\ mrri<'a. and 
it ranks with t'IH' Ill as one of the g rea1-
monnt.ain 1-;)"St<'llli:i of the world. Many of 
its peaks exe<.>rd 1 :>,000 feet iu h eigllt , a1Hl 
.. w<· nhoY<' thr snow-1i110, "'hil f' in Dutt·h 
~<>w Gnint'H Hmall glaci t'l's are known to 
form. T h 0 highc~st mountain is Cm·stt•nsztop 
i11 Dnteh ~('w Unill<'a . whith e('cl<·hes about 
16.400 fe<'t. ,,·hi le the hig-hest p ea k in thr 
A n:-;tra lia 11 tc .. nitot·i <.>s iH _.\ l t. Willwlm. 
which rise:-; to F>...J.OO ff'f't in th<> Hism<trek 
]~H uge . 

Rruming- mOl'<' or l es~ parallel to the 
central <:o rdillrra along thr north coast is 
a SPCond ser ies of 1'<-tng'f'S whieh may be 
mut·h older g-f'ologically, for they include 
roeks of "JI<?. 'Ozoi e and Pa1af'0%0l<' ago <;>. a 11 cl 
it has e\'<-'ll bff' ll sugg<•st<•<l that somP of tlw 
old<•st of tiles<' have not bern submerge(l 
l'>in c~<' P1·e-< 'arn h1·ian t ime, OYer· :>00.000,000 
_Y('ars a~n>! 'l'h(>~t> nutg<"s Hre mo~o> t l y of only 
modPrat<-' lwig-ht, though in the <;>ast. th~· 
Pinisterres a ncl the SnJ·fl,vag-rcls hr1 W' p eRks 
oYe r JO,OOO f <>et high. ~<·p;nating thes<' 
11orthcrn range:-; and 1lw <;<' ntral <·onUIIrra 
is rt gl'eclt <.:en nal drpr·<:'s:-;ion. PXt('mling 
from tll<' eas1en1 Nlp:r or O<•elv ink Hay 
through to Ilnon Oulf. 'L'hiH is a rnore o1· 
lri-is continuous tJ·ougll. of ~t J·uctnrAI orig-in, 
>vvl1i ch now fon ns thr basin:-; of i1 sprit's of 
li:lr·gp ri YPrx whi e ll drain thr g:J·t>at(' r portion 
of th<' nodlwm s<'dion of the if.llan<l. Tn 
Duteh .'\<•w C.lu ilH•a thl' dc>pression is known 
as the M<'C ITiaktP, a gT<'at arPa of' sag·o 
p <'l lm swampland. 11Hough which lh <> l d c:'ll­
hlll'g: and rlordfat> J' Hi n'rs flmr i 11 opposit<' 
dirP<.:ti on~ till th <'y join 1o fo n11 11w mighty 
J\L·tmhrnrmo wh it h ftows no1'1'h 1 o tlw ~ea. 
rn i \ttstral i<lll :'\P\\' <:uill(-'i:l, th t• HPpik Riv<'l' 
thains Pastwanl front the \Vestr r n 1 Lio·h-,..., 
lauds while lh<' Hamu flows in a llorth ­
"rcstt>rly di1·r<:tion, <haining th <• gasl<>rn 
Jl i~lllands i'ltHI thf' F' inistl'l'l'E's . tll<' two 
1·ivP1's almo:-;t m t•<'t ing- as they n ·a<·h tlH' s<'H. 
11 f'om·t·IJ g reat riYPI'. tilt> ~ l arkhctln. 
o<·t npic'~' 1 hE" <'HsU• t·ll ('lld of 1it<' dt•pr·pssion. 
1Ht1 <lriiills so tt1h -ects1 into ll uon (iulf. 

0 ll t hP so 11th <.:Oast, I lr e t('ll t nil 11101111 tai 11 
nwgc·:-; ar<' bord t> l'P<l lJ,\' a Harrow stl'ij) of 
<.:Oast a I plain at both the !:'astern and 
W<'f-i1'c rn (:'XtrC'mitiPs or ~PW Guill!:'a, bnt in 
the> middle i:-; a huge bulge of coast i:ll low­
land, known a:-; t hr Fly-Digoe1 depression. 
Tts name cmnes from the t,,.o major r·i..-·er 
s~·st f>ms, 1 hP B'ly RiYl'l' or Australian 
P apua, and tht- DigoPl RiYC'l' of Duteh Xew 
Uuinra. Thi :,; is an arPa of ~Pil<:' t'ally low 
ei<'Ya tion , fol'ming an extem;ive foothill 
ZOilC' to thr C<"lltJ·al 1·ang<>s, <.:onsistillg­
mo~-;tly of PleistoCPlle sNlim(•uts whi<.:h 
r·eprese 11 t t h <' flood-p I a in deposits of tlw 
two ri ve rs. 

.. Along- 1 11<' nortlwl'11 <.:oa1-;t line. there is 
<' \'l(l<' ll te of t'N·ent aHcl <•nntinning eleYa­
tion, while t lw son them t·oHst apr>ean; to lw 
slowly sinking-, with eons('quent deHaie 
embayments and swarnpy lowlands. Along 
tlw south-rastrrn coast of Dutch ~e"' 
OuinPa is onP of t he ~rreatest area:-; of 
swampland irr thf worhl, \Yhrre thf river 
s.vstrms join OLW anotiH•r in a maze of 
mPa11der·ing- watenva)'S a ncl it is :-;aid to lw 
poss ibl e to tr·a ve l b,v c·amw fo r hunch f'ds of 
miles along t he toast . with out entering t hE' 
sf'a. 

:\o at<.:oun t of the pll.''sital geog1·aphy of 
X ew (luinNI lH>nld hP eomplete without 
mrutio11 ol' the numerous volc-anoes along 
its northe rn <:oast and in tlw (),yen Stanl <>y 
H,cJHgrs of Papua. 8om(• of th ese a r e st ill 
vf'n· ac:tiY(', a1td one at 1<'aKI has ,·iole nth· 
f' rn.pted i 11 r r<'en t years \\'i t h (lisastrot{s 
re~m lts. ( 8<'<' "'elw Burning ('loud of ~l1. 
L rl mington " . R. 0. Chah'YH'l's, thjs m;lga­
zill<', X. 7 :207. ) 

>Jc•w <tuiiH'i'l I if's 011 th<• .. \ u:-;t1·alian eon­
tinruta l sl1Pif ( tlw kahuJ Slwlf ) (l JHl i s 
scpara t<•cl hy <ll'NlS of <·ompanltin:·ly (let>p 
~NI fl'Oill tlw main l ncl o-~Jal <1n) Jl <.:o ntjJa~ n­
tal sh(•lf ( Snnda ~lwlf ) H;HI l'r om the 
i~ l ands <>as1 <llld WPst of \' (' \\' Uninra. 
.Atross rl'on·es stntit is a Y<-' IT sha]lc)\\' sPa, 
1101 ('Xe('('cl ing- 10 l'athollls ill. depth, a nd it 
\\'Ottld take only a ~mall fall in ;-;ea- leYel to 
join ~<'W Unil1 ea to t he 1\n:-:tl·alian utHiu­
lu ud . This has nndou hted h· ha ppr1wd a 
nundH'I' of tillll'S in g<•ologic~d histOJ',\', HtHl 
has t·<·su lted i11 a t·onsid c> rc~b l c> inte1·ehang-P 
of pl;-lnts HIHl e111itllals b<•hn•C'Il (~nprnslaml 
a nd \' t> \\' Ou i 11 <'<1. V{hr1 1H• r \' t'W U tti 11<'<1 

and .. \uslndir~ lu·l\'C' ahntys sh<ll't>d 1he same 
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eontineJJtal ~he If, however, iH another 
question. rrhrr~ is some evidence to suggest· 
that tlH' two lands have existed for very 
l()ng' prriodN in isolation from each othe;·. 

rrlw 1opograph)' of Nr\Y Guinea is ))UCh 

that. despit<' its tropic·al location, a wide 
n·ll'irt.'' of <.:lima tie zOHcs, i8 present, which 
ha:-; r E•s ultcd in a number of different 
reg-Ptat ional zOlH'!-;, and cousequently a 
~rl'at rang<' of' eil\'irouments iH which 
animals of widel:· vary ing typf's have 
den'loprd. Qypr· much of the country, rain­
fal l is fairly nnjfonnl.v heaYy, ranging 
from 100 to 2:)() inches, but a few areas lil\e 
Port ::\loresby ban' a very low rainfall 
( lll'low .10 i nelws ) because of loca 1 topo­
gra phy. 'l'h e island experiences a typical 
monsoonal <·limate. with two wel l marked 
seasons. tbe \forth-West ~Ionsoon from 
Dc<:cmhcr to :\Luch and thr South-East 
Tracle"·incls from ::\la:· to October. 'rhis 
r<'sul ts in fairly definite wet an cl dry 
seasom;, which ma,,· be during the monsoou 
or tlw trade"·inds, depending on the loca­
tion and local topog-raphy. 'l'f'mpHature:::; 
along tlw coast arE> uniformJ~· high, and 
c.:o11plc>cl \Yith high humidity make for a 
typically tropieal climate. At higher alti­
tnciPs. tempet·atures arf:' correspondingl,v 
lower. tho11gh humidit:r is still high as a 
r·1rlt·. 011 the coast, t be annual temperature 
r·ange is behve<'u 70 and 90 ° F., with 
a daily nmge of 10 to 1:) 0

, while the tern­
prratur<-' d r·opH below freezing abovE> 
] :'5,000 feet -..vhieh i~ the approximate 
positio11 of tlr<' snow-.line. Da5·-le11g'th is 
al111nst uniform th1·onghont tilE' yNtt·. 

'r he greater par t of ~ew GuinPa is 
covet·ed \ritlt dense, tropical rainforest . rf 
tbP sub-tropi.cal and mountain forests above 
:3,000 feet a1·e included, tbPn it can bP saicl 
that, with thf' <:>xcPption of comparatiwl.'· 
~ma ll a reas of highland grasslands, and th.c 
alpin e scrub and tundra on pea k!-i oYer 
l Q,;)QQ feet , the island is clothed with an 
unending mantl e of forest, cut only by 
narrow li vers anil precipitous escarpments. 
Along the coast and in the Central Depr<'s­
sion, there are tbousands of square miles of 
mangrove fo1·est and sago palm and >-Jipa 
palm s"·amps. At highf r altitudes, the 
forests are duuacterised by a vari<'ty of 
dominant species hlClnuing southern pinrs 
(fl l'aucaria ), southeTn beech (Notlwfagu: ), 
and J>odncarpns. ln the hig-hland Yal1eys, 
between :3,000 and 8,000 feet. la rge tracts 
of gTasslaud occur. though it is thought 
that these are the result of coutinuons 
burning of the for·est O\'f'l' centuries h,,. thr 
indig·euo ns population. Abow 10,500 feet, 
alpine scrub, p eat-bogs, and tundras of 
grasses, seclges and ferns oc.:enr. 

'Within this land are some of the n1 o~t 
fascinating' people. plants and ani1PHI !-l jn 
the wol'ld. \r\Titbin its still unexplored 
mollnta in rangc .. s ma.'· lie as ~·et 1mlmO\\'Il 
forms of life, immenxe " ·palth in oil a nd 
minrrals, and people whose cultun' snr­
vives uncbangrd from the .-;tone-ag€'. :\rw 
Huinea r.·pmains a laud of mrstrr~· · a hard 
r~nd c1ifficnlt land , bnt orw with Pnormous 
JH·ourisc• l'or· tlw fnt nrP. 

Notes and News 
Fulbrig h t Scholar 

Sir. J)owdd l•'ra nco is, JVI.8c., an A nH"riea n .l<,ul­
hrig ht Hc hola r, has hceu nttac lacd to the rcseard1 
:; tall' of th<• .\lusrum s i n<·c lnst August. .Mr. 
Prancois, wlao p1·cvious!y assist<'<l in t<'aehing 
iu tltt' lkp:~l'tnH'lll of Zoology n ud l~ntomology at 
The Ohio Htatc 1Jniv<'J'Sity, hns uude 1·tak<>n an 
inns tigat ion of tilt' f1·eshwatcr Hay fish f'aun:l of 
:\ (•w ~outh \V:II l'S, :dong si11ti \ i:n lin <':-; to th<' 
n•st•a n·lt work he Ita~ eolllplt>tc·d in the Uuitcd 
f-it ales. 

Rare Anima l 

~\ siH'<·i trl \' tt of :1 potoroo ( Pol orous lrirlocly/11s ) 
has IJ(>t' n rc<·c i\·t•d :tl the J\uRtrnlian ~lust' lllll. 'J'hi!'l 

nnintal. which is relat ed to th<' rat-knngamos, is 
now ntrc in i\ cw South \\'n lt•s, not ha,·ing hN'n 
I'('<"Orded in th<> ~tat<' siucc Hll~. I! is s till ('011\· 
mon in Tasmania. The sprcim<'ll ohb1 incd hy the 
~ltHWum w;~s killed hy a dog nt>ar t~ osfonl, .XI'''· 
~on t 1t \\'a lt•s. 

Long Toms 

l>t·. G. F'. 1\rc•es, formerly of Lcidcn ~Jusrum, 
Ho11ant1, and 11 0w appoiu tt•(I to the \\'cstl'r ll Aus· 
tralian ~ l ust•unt , P t• rth, s p('nt sOill<' lime at th" 
r\ nstralinu Mu;.;l'UUJ rt'l·ently, <'Xamining the fishes 
kn own as Long •roms (family HeJon i<lac ) . 
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Geology of the Island of New Guinea 
By G. A. V. STANLEY 

T
UB 1~Land of Nrw Guinea fonm; the 
nort!1ern margi1~ of th~ A~1str~lian 
contment. rrlw Sahnl Shelf off th<.> 

coa~;t of uorth-w~st Australia; the shallow 
Arafura s~a and Tone~ Strait; the con­
tinental shelf of eastern Australia and its 
northerlv continuat ion a<.:rm~s the Coral Sea 
into the · Gulf of Papua and eastwards into 
tlw ban·i(>r reefs of the I_.~onisi.acl ~ Archi­
pelago and the Trobriancl Shelf, bind New 
Guinea to Austt:'a lia. These shallow areas 
of sea are incbcated approximately on the 
sketch map below, as is the Planet ( or Ne·w 
Britain"Bougainville) Deep. Recent sound­
ings in this Deep w€'re made b~r the 
Russian resear<.:h ship Jldya,z and a maxi­
mum depth of: 5,140 fathoms was found. 

rrbe geology <>f Duteh New Guinea has 
been dc:scribed in outline by !-\e,·eral 
write1·s\ as has the grology of what is nowa­
da~·~-; tiH' rr<~rritory of Papua and ~ew 

1 H ruH WI'l' (192.)) . Ru ttl'n (192i), ;t,,yierr.ycki ( 192 4. 
HJ2R) l' t <tl. and mo~t J'(•re11tl.' ' b.' va11 Bcmnwlcn (1!)4!J) . 

' . 

Guinea~. A great deal of geological work in 
both Dutch and Australian New Guinea 
has been clone by combinations of t\vo or 
mol'~:' of the major oil companies bnt much 
of the r esults remaius Ullpublished. 

Th e mainland of the island of ::'\ew 
Guinea is about thE' same size as New South 
\Vales. TJJ 1939 T estimate<l that 37 per 
cent. of the whole island was still Ul1-

mappecl , even by the sketchiest of recon­
naissance methods. During the last war a 
great im]Wtus was g-iYen to New Gnjnea 
cartograph.v and aerial sm·ycys by A 1'my 
aircraft bave left hardly any corner 
unknown. Strictly speaking, "accurate" 
survey5-; are restri<.:ted to those made for 
title purposes. to some areas of the coast 
where naval hyclrographers have canied 

~ Uihh .\lai t.h111d ( 18$12) . fTacluuJ1 OS~H). Ric:harz ( 1910), 
Supp('r and Laulrrbac h (1})10), l)avitl (l9H ) . E. H. Stautey 
( 1920. 1923 . 11)2~), I lodge : mith (19-t:n. :tfont~omcr.'' · 
():<borne and <llae,;,;ner ( 1 946) , J);~v i d (ediLed b.'· HroWJ\4.', 

19.)0). 
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It would take only a small fall m sea- level to Jom New Guinea to the Australian mainland. In this 

sketch map the shallower waters are shown in grey. 



S hort natives frequently found in the mountain villages of the T orricelli Mountains, 
Aitape a rea, Sepik district. are shown here with the author. 

out ean' ful triang-uJation. or, agaill. to 
'10111<' g-rolog-i<·al ~trnettn·c's which have h<'<'ll 
nlapp<'d in largc•-xeale <l f>tail for the purpos<' 
of 111aki 11~ a d 1·i lling lcwat ion. Alt honp;h 
t·Olllplaints at·c· m ade' from tinH• to 6mr. f'ot· 
:.Ill JH'a<·ti<·ctl )Htl·posrs Ht tlw pr·esent stagr 
of ;\ew (;uiiH'<I.X de\·PlOplliPil1. the island 
i .... ~HlcqnatP l.' · Jll<lppcd. 'l'lwn' is tmTrntl~· 
<lll a<·Ut(' la~·k of lic· f'nsc'cl slln·c·~'On; in ~c·w 
(Juinea. 

-:\Iaps show that tlwn• is i'l great snow­
c·ap}wd ( in pa1·t) ( 'c:> nlral Rang-r from wt>st 
to ra~t . rising to l.).:>OH fePt aboYe sea-lrYel 
in ( 'a1·strnsz tops. an<l fo l'lning th r back­
honp of thr ishwd. To tlw no1·th of this is 
a g t·c>at east - w<•st low l a11d \\'hieh sc'p<nat rs 
the <'r nt ral IL-1ng-r fro111 a s<' ri es of moun­
tain blotks. \\'hi c·h form eoastalranges along 
tlw nortlwrn <:Oast . To Sl'(-l\\'i:lrd or t lw 
IHH·th <:Oast , at its C'aslt>t·n (:' tHl, li e~ a chain 
ol' voh·anol's. all uwr<' 01· IC'ss adivE'. Nouth 
of the ( 'cntnd Hall~<' th e hmd fall ~ awcty 
~ll1o g t·c•at swampy phtill 'i whith pa~s 
llllpei'<:Pptih ly utHier t lw \\'Htc•rs of the• .\ra­
l'n1·a ~<·a and tl1<' Pap11Hn Uulf. :\Ian~· 
I'XtiJ)(·t \'Oit•lHlCH'S, SO I1W Of 1 hPlll d<-'Pply dis­
"<'(•lPcl. Hl'l' seat terNI a lo t! ~ the ( 'pnt ral 

Hangc-> in 
a 11pear to 
Onit~rn . 

l'lwt••· \ ut ho1. 

.\nstralian :\pw 
hr lacking- 111 

UuiiH'<:l. 
Dntch 

bnt 
:\ ('\\' 

-:'11 Ptamo1·phi<· rocks. appat·c' Ji tl,,· of g"l'<'<lt 
HQ'(', HI '<' ro1nmOtt in t IH' ( 'c• ttt ral Range. H n<l 
i;1many pht<:es t lH•y at'C' pi t• t'tPd h~· g-ranitPs 
and dio ri tc•s ol' unknown <l~r. The oldC'l->t 
fos.·ils HI fou nd I'OllH' frolll D ut('h :\c•\\· 
GnjiH'H.' Thr ,· comprisr c·rinoicls. bnwhio­
pods and t1:ilobit e~, and occ·ur in sa nd­
stones. sha l<•s Rnd limestone's of Silurian Ol' 

DC'vonia n agr. Dark sha lrs contai 11 in~ 
fo:-;sil plants from thr southrrn slopl.''i or 
the ~ll<J \\' :\ lonntains of Dutch :\e\Y UuitWH 
inc1itat c• an l ' pp('r Carho11iferous agr .. In 
i\ustrali<lll :'\cw Gninr<l il l'C'-<:ryHt;-dll s<'<l 
limestOIH' was founcl tH'i-1 1' ~11. IIag·c'll h~· 
K. ::\1. LJ!<'w<'llnl ( Ul.)O ) in whith Dr. :'11. F'. 
Ulacssn E' r rt>~oguised ~·orals and hraC'hio­
pods of Pc•J•mian ag<'. 

.Jnra~:-; i c· and ( 'n•tct<·c'<HIS l'Otks Ot·l·Ur 

wi<lelr in hoth Dut<·h <1 11d .\ n-;tl·aliaJt ;\<'W 
Cl-uin ~·a in va rious fac·il•S ctnd in eith<• r thit'k 
ancl continuous sect ions Ol' <' lsr iuYoh·pcl <1:-. 

:-.li ce> a f tpr o..;li<·t' in eo111plex fault lwlh. 
. 'ometillH'" t h<' ( ' n •trH·t•ou" IH'ds ar<' meta­
mot·pllos<•d. as in till' 1\aindi ~<'l'lt'l-> nrar 



\Van. whrn' most of tlw thin lim<>sto11e 
bands a rr compl<'tely re-er~·sta lli:·wd and 
whfJ'r tlw ag<' is r<'<·ognised only by the 
pl'('H<'Ill'C ill sanOi('l' beds of fossils iu the 
form of moulds, often gePatly <listorted in 
she! pe h~· press nre. hut still rpeogn isab_l e 
to palaeontologi,-.;ts. Neat· Port :\Joresb~~· ~n 
tiH' Creht<:E'OUl-i, there is Gl charactenstlt 
as:;ocjation of Herpcnbncs with _ s ili ceo~u; 
ehrrts, thr aetual struetnr<' bemg ~til l 
un<:c'rta in. It "·ould s<:'em tha1 then' IS a 
gradual transitiou upwards into beds with 
Xun1mnlites ( nnieelluJar allimals ) of 
Eocenp ao·c the:,w fossi Is being found both 

o ' . 1 I i11 thi11 lrnses of limE'stone and oet·Hslona ~-
in the thelts. 

The 'l'e1·tiarv rod<H of ~ew Gui11eH ar<> 
1)\· far the mo~t im pressi ,.e to the geologist 
,,:ho \YOrks then'. ].,;imcstoups of a] I kinds, 
sands and mudst<)JH's clnd con g lomera t{-'s 
preclom i11att>, a11d_ e \·eryw~lere th~re j~ an 
pJpment of YOlcamc.: matenal ntr:nng from 
the fi11 c~t du~t to thick conglomprates and 
lcl\'aS. Often tlw rrertim·r rock~ (l{·Cumu­
lated ill great ocean d<>pths ( <.:clllNl " idio­
geos,\·tH.:linc•s" h.\· lTmbgrove ( 19:~:~ )) wh_<'rr 
<.:ontinuing- ~nbHiden<:e clLH' to foldmg­
tht ring deposition h;:1s r estdte<l in depo~its 
of enormous d1 idmfss- some 20,000 to 
-+0,000 feet, \Yh ich is horrif~·ing to geolo­
gists train~?d in lcmds l€'~s mobil<' than .. \!e\\· 
Uttill<>H. 

\' ()L(' A;\! OE~ .\~[) ULA('Il~H::-1 

'rh<' aehve and 1·eeently extinct Yol­
eanoes of :\e\Y Gnin0a arf' or gTeat illt <>n"~t. 
fn Outeh ~ew Uui tH'<:l onlv the l msini 
volcano, in thf' Arfak .Jlountains ( behin<l 
.:\[anoln"'~ari in thr north -eastern s ide of 
the Vogelkop ) i~ knov,·n to hav(-' be€'11 
Hdiv<· in modern t imes, ahont J H6-t. The 
l'xti n e1 volcanoes wh i<:h oc<·m· as some of 
the c·rrsts and a long the- south(>l'Il slopes of 
tlw ( 'pntral H.ang:e i11 Aushalia11 ~<:>w 
Uninecl are eithPr missing (o t· possibJ .v ha ,·e 
110t h<'<'ll l'P<·og-11 ist'd as SlH·h ) in Dutch ~ew 
Uuin<-'a. Th<, ,·iolent <'l'llptio ll of l\r1. Lam­
ington, 2.) miles south-w<>st of Buna , i11 
19.):2, \\'RS of nem-; i~ttt•n•st e:~ll ovrr the 
\rOrl<l. i:l)o{ was 1 he outbm·~t i 11 19:37 \\'ll i<· h 
tltl'PatPnccl for :-;ont<' days to btu·y Ha ba ul 
like <tnotht•l· Pomprii. But ne\' <'~' a yrcu· 
pass<'S \\'ithont mw 01· othPr of thr \'Olcanoes 
111 Papna and :'\e\\' (J tti 1wa erupt illf!'. 

(' u r n• 11 U.v, 1\Ia na m 1:-;la nd is i 11 eeuption 
(off the coast of Bogia, about 40 m il~s E'ast 
of t lw IIlO nth of thr 8t>pik Hjvpr ) . rrh(l 
<H:tiv<' subma rin r \'Oicano in 81. Anclrew 's 
:-::\trait, hetwt'<'tl Lou and Baluau fslancls, 
near 1\l anns, is also of g1·eat intet·est. 

Ba J'tbquak(~s are common phPnomcna in 
Nf'w G uin ca. At Habanl ther{' is an observa-
1 on· i11 C'llarg<· of U. A. Taylor, G.C .. of 
th~:· BnrPa u of l\Iin(l ral Resourc<'s. wh1 <;h 
takes ea t·p of both vnl<·anolog-ical and spis­
mie work. 

SHowfields a11cl small glaciPrs are found 
i11 D nt eh Nrw Guinea, in the Snow ~Ionu ­
taim; ( the ( 'arstensz Toppen or Group ) . 
f n J.\ nstrH I ian New Guinea snow has h<'<'1l 
s<->en at .:\It. Wilhelm by airmen flying 
nearb~-. hnt the height, 1:'5,400 feet , is just 
too low for it to lie ther<:' for n'r~· long-. 
Onr·i n~· 1 he P l r iHtoeeue undon btedJ:v 111 an~· 
p eaks of the Crntral Range vTere glaciated 
and to-da V l110l'Hines, cirq IH'S anfl basin-] ik(• 
la ln's t' t' tllH in as eYid t>l1<'r. 

OuJFIELD~ 

rl111(' onl,v producing oilfields iJJ :\e\\· 
Guinec.i are in thr Vogelkop area of nnttlt 
~~<'w Guine1:1. Production is from thr 
Klasafet 1Jimc>~t0n<-> of l\fio('ene ag-e. Tlw 
Klamono fi<'lcl. conucct{'(l to 8orong- h~· a 
p ipeline about :~0 mih-'s long. was dis­
c·o,·eJ·rd short lv lwfo1·e the ,J a panes<" pntered 
1he wen·. Otb~r producers an• the 'Jfogoi 
and \"~lasian fi(>lcls, about 1-bO mi'les Past­
son 'P<:1s1 of KlaHlOtlO, antl Sel eh. abont -tO 
milPs sonth-\r e:-;t of KlrlllJOllO. <li:-;cn\'ere<l in 
19:1-t but not yet in production. (her rec:enl 
~'rars procln<.:tion from Dutc~l :'\e\r Gt~inrcl 
firl<ls as u whole has progressl\·ely cleelm_Nl. 
Th t> hopes of oi l pl'odnetion _in .AustraltHll 
Xr\r Uni tW<l an C<) tl trpd tn th<• D <:'lbl 
Distri c·t of Pa pna \vhere 1 hreP hol<·s <11'<' 
briuo· d t·ill <-'cl at depths of np to 1:·3.000 
f'N'1.r- ( 'otl sidPn1 bl e q uaJLtibe::; of ~nts ha n~ 
lwt"ll s1 rwk bnt tlwt·p is no prodll<·tion ol 
oi I so far. 



an' 1oo <lilu1Nl to b e> worked. 'l' IH' Bulolo 
Y a 11 e.'· and gdit• CJ·<·c k a rNts a r e now 
ti C'ill'h· \\'Ol'kf'd on1. ~ative~ of New Guinea. 
1rho ~<lll minE' llltH:h mor(' chC>a ply than can 
Enropea n~. an' i n<·rr asingly producing gold 
in snlel ll bnt signifieant quantities and 1h<~~­
llla.'· wr ll makP 1Ww HtH1 Yalnabl t' finds. 

ummu litic limestone 
(above) in thin section, 
magnified about nine 
times. Such foraminiferal 
limestones may be the 
source of petro leum m 

New Guinea. 

In New Guinea the 
Pliocene beds a re often 
greatly disturbed by 
earth-movements. The 
native outlined a t the 
right-hand corner gives 

the scale. 

I' ho t"'· ,\ut t.or. 

'frtF. FUTURE! 

Hauxitr. ni<:l<el. mauganrse. monazit<' 
and copper al'e known, but lt'ad, zitw. and 
iron ores in snfficjent qua1ttlty and quality 
are not. Phosphates a1·e being .·ought by a 
party from the Burt>au of :JTinHal 
R<'HOllrees. working in Australian ~rw 
Unim~a and the British 8olomon Islands. 
Snlphm· has bet'n dabbi Pcl with but costs 
o£ proclnc6on, lack of qnalit~· ancl quantit~· 
ar<~ ~tumbling blocks. Limt'stone drposi ts 
m·p widf'sp reacl and <>asi ly <1C<:essib1P. 'I'I H' 
( ' tetaceous limestones at Port :Jlorsehy 
makP CJ 11 attractivt> building sto11r and th e 
<·ntshed materia l is used f01· snrfa<-in~ 
roads . . A ('<?meut works i · contemplatrd. 
( 'innaba t·, the <: hipf or t> of m<>rcnr.v. is also 
l·C>portecl. 

Th P future or Nt>v.· Guinea lies po : ihly 
in oiJ and c·r l'tainJy in a~n i cnltm· c' . stot k 
Hll cl fishPl'ies. 

1:. L\. \'. :-'f 1~LE \ j, u S,\tlJtt'.' l'u i n •r,it.l !{ru<illlll <' wlau 
ha" ... pent m ost oi hi.- wo•·kinJ! lilt> in Pa pu<t awl ).' •·" 
t:uinea a" ara o il comt>llll.l g eologi:.t. althoug ll OH· r ilh 
l'cars hP hu$ v i ~it t•d H enl~<' ll ls huul ( ItS. I. J>rui\!Ctol':l l l'l 
~eardaing 1or phMpl~:lll' roc·k, 1111d .) <1 1':1 aml :;;umatra tu 
nb,l·n•!· oilfi<·ld undertakiu~"· During tlw Ja,l war he 
~en·ed a~ a Li r nt enant ( H.A.:\ . \'.R.) with 11 bnlllr·h nl 
1lw ,\llii'd lnt Pl l ig-l'nc••• Hurr>R ll unrl " ''' awar<lt•d I ll•• 
1> . ~.('. 
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THE island of Ne"· Guinea and tho 
as::;ociate<.l arc.hipelago have vrgcta­
tion fo r·m11t ions which rangP from 

equa.toria 1 lowland CYerg1·ecn rainforest 
to alpine hmclra. Only the clesert and 
steppe form.atiOUS of a I'€'8S of im pO\'E'l'is.hed 
rainfall are nnknov,'n in New Guinea. 

Droadly th(> vegetation ma~· bt' classi­
fied on the baf-3is of a ltitucle th ns: 

Sea-level to a,OOO 'fcrt- tropie;a 1 lo" ·­
Jand foec~t. 

:~.000 fcrt to 6,:)00 fret- sn htropicc11 
for ests. 

6.500 fret to 10,500 feet- rnontanc 
r mountainou.S COUlltry l forests. 

10.500 f<'Ct to 12.000 feet- a lpine 
~<.:rnbl->. 

a hon• 1:2.000 fret - alpi nr h rncl nl. 

above 16,000 fert- permanrni sno\\·. 

Tropi<'a I lowland forest ('OYers a far 
gtcater area than the other <:ommn ni tirs 
togethet·. It a lso iuclud('S nw g:rrat.est <l iv<'J'­
sit.v of biologi<'a l lt<:lhita ts. ~rh roup:hout most 
of the coastal a t·eas, water supp ly to p lant 
eo m nnmities is abundant, SOllu>timcs ('X­
c:essi vr. \V c find t hnefor·c 1 hat tht' vpo·eta ­
tion of the lowlands incl udrs eo mm 11 1~ties 
H]WC· ializr<l 1 o 1 i ve nnde1· <'Onditio11~ of a 
snper <1 humla nee of wat'e t· . L<• t ns ~;1 art on 

l ) EUEMBJ!.:R 1:5 . 19.)8 

The trunkless pa lm , Nipa frulicans, w ill not tolerate 
sal ine water. It grows in tid a l r iver mouths where 

the water is almost fresh . 

l'hoto.- Aut ltor. 

New Guinea 

Vegetation 

By J. S . WOMERSLEY 

the shallow se:uHl,v bea<'h n ear Port l\Im·es­
b,v. i\ t ,· rry low tides the sand is exposed 
bnt o·pnct·a11 v ~1 HhaJlow COYel'iuo· of water 

~ . ~ 

f1ows around the plants of flymodocca 
J·otwulata. gl'owing in the marine mee:u.lm\H. 
True marine seaweeds, abundant in tempe­
l·atf' vvaters. aTe quite Tarr in the warn1 
ITopieal seas. ]~C:' \.V species bavr been re­
eordt'd from Ne,~· Gninra waters. 

On mudclv sllores a1ul in tidal estwuies 
V(.lSt r\l'eas of mangrove forests i:lllfl :--Jipa 
palm sw<lmps are fonnd . Periodic inunda­
t ioll bv salt or hnteki.Hh watet' is r equirrd 
for t h~ clevelopmPnt of mangrove~. Tn thf 
shal1o\\' waters of thr G nlf o£ Papna we 
find idcc1l conditions preY<-1iling £or tlw 
rxistcnee of the ext<'nsive mangrov<' 
forests now bPing- de,·eloped for the com­
merc ia l extraction of cutrh [gum used for 
tanning] from the bark of certain species. 
I.,.., l oristi(·a1l~· the mclngTovc~ conunuuit,v is 
not r ich when compa r rcl with lowlancl rain­
forest. 'T' he vpr~' speeialiY.;ed habitat i~ in 
pH r t responsibl(~ for tlris. T he New Gun~ ea 
m angrove formations arr usni:llJ.\' clor~ul­
atr<l b.\· s 1wcies of Bhizopflora or 8rli!J111,era, 
whieh often for m tl·Pes excc'etl ing J 00 f<:>et 
in heig-ht . ~rlw bole. how·rvcr, is 1:;lende1· 
bn 1 <-H' ria l roots and ~tilt roots are a usna l 
r(' a t n re, botlr of whieh mahr penrtr flti.on of 
a mang1·ove foreB1 on foot <l ifficult. . On 
t he ban ks of tida l l' l'Cf'ks where a httlc> 
sun~hitw is able to pcnetrt~U' 1he otherwisr 
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;-;omhrt' gloon1, eomunu1 i1 ies o f er ect semi­
woodY herbs with bln e ftowet·s are found 
J crmflllt:O: 1:ticifolius and A. eb l'acteatus. ' 

Bstna ri rs with brarkish or fresh water 
rnrel ,. enny 111a llf!'l'OYN>. More u sna1 is a 
den~<: t·omnllmity of rat lwr twisty numy­
br a uched trees, A m:cennin marin.a. and Son-
1/Crctlia caseolaris. 'l"'hi::; communitY is 
Y<' r~· 'iYC'll c1rveloped on acm·<-'1 ing: sl;o1·es . 
]n bdal rive r months where t he watPr is 
almost fresh, ai least at low tide, there is 
a. eommunit~· of the trnnkless palm, Nipa 
frulitalls. Thjs paim will not tolerate 
sal inc \\·~1 ter. 

Large arras of lowlan<l New Guinea are 
:mbje<·i to periodic flooding by 1·jv<:> r water 
dnring the flood ~cason of the ~·ear. 1:I'he 
normal Y<"~·etc-lt ion of country so fl ooded js 
a :::;wam p forest with its <:anopy of shady 
t1·ees r eaching 100 feet i.11 l1 e ight or more. 
Perhaps as an adaplation to co pe with the 
anarrobie eondltions of the :-;oil '"'hen 
floodr<l . man~' of the tree specie~ clcwlop 
large spreading buttres~es, which , jn some 
species. a r c d1Yided aucl r e-diYick<l into 
fingrr-like proce~se~. Som <' of the second­
storey tl'e<:'s may actually bE' stilt-1·ooted. 
Ground c:ovc•r is sparse. frcquentl~· being 
ab~ent over wid e a r c<ts . Palm 1hickets 
O('C'Ur spasmodice:JlJ~· as clo dense <·lurnps Of 
rattan!3. 

When iHmlclation b.v fresh watt•r is prar­
ti<:a lty c·on1 inuons, pnre stands of the sago 
palm ( M efro.L·yl.ou J'ltlllphii ) develop. Some 
!-\trains of this p lant arf' used by the natjve 
peoplrs fo l' the product ion of' ~ago starch . 
When the p a lm is about to flower a ta 11 
tnmk is pL'od nc<'d , sonwtim c>s up to fo1·t.v 
feet hig-h , on thC' top of which the inflores­
eencr g rows. IH tbis tall tnmk starch 
arcnmnlat·es whi<·h, by a procrss of washing 
and fi ltl-atiou. is con <·~ntre:ll·rd in a usable 
fot:m for n ative foodst nff. Wllrl'(' s lig htly 
drl<' r- <·OJHlit ionx prevail , perhaps dn0 to 
<t change in 1lw eonrsc or a L'iY<'t', various 
h·ce sppc: it•s itwa<le the :;;ago swam p. 
Am.o 11 g· tlwm may be Campnospe.J·•nw bre'ui­
}J(:fwl at o, (} u u I 11 u 1'1·a sp., Evorho e/.l rrrya 11 rt 

A raucaria hun1>lc inii trees nea r Bulolo, Morobe 
District, N .C. Altitude about 3 .000 ft ; overall 

heights of trees about 200 feet. 

l'hoio.- .1. H. Mc- ,\ dam . 

and 'I'rrmi ilal ia spp. \Vith a fur thrr d e­
cr ease in inundation the trer-xtore~· in­
crease:-; llllllll' ri cally until no Ji rh·o.rylou is 
found, bat a closed canopy of fon'st trt'es 
has fo1·m ~' cl. 

On coasts v\·hel'e ther e iH a shriving: 
·andy beach herbaceous vine· ar c the fi rst 
<·OIOUlSE'l'S. ( '((11aVCllia. mariti m a, 1' i{j}W 
111l1J'iua and I po111oea pes-capmc fo n11 a 
elf' use <:ovr t· on the stran<J. On the lc·Jll cl­
mnd edg-e the £1·st sh.rnbb~· plant is often 
1' itt>.t tnfoliata. Frequently, large tr<'es of 
Caloph ylf 11111 inoph yUwn, 'J'lt espesia popuf­
·Hrn, Ilibiscus l ·il iaceous and others oYer­
hang t hP wate m:. A egic-enrs corn ic ul ol11111. 
with it~ curious <:Ul'YNl claw-1ikf:' fntit s, is 
sOllH't imes loca ll.v abundant . Rapi<ll~· a t·­
ert'ting coasta l ~anclbanks may bC' colon isec1 
hy eosuarina eqniseNfol ia. 

011 gently rising well d rai11ed <.;Oi I~ the 
stri'llld fotnu1tions quidd~· givr way to 
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lowland ra infor·cst . Lo\\~-l;ring gr ound be­
l!ind the beaehcH il-i usually oce upi <'d h~· 
t)wamp b'ot est Ol ' :\I et rox~·l o n swamp. 

rJ'he drained t ro pical lo·w]a ncl foreRts i11-

t lnclr a diversit~· oE formations ·which can 
~m l.v he briefly descrihe<l her(', although 
l 11 tf' l'lll l-i of Cll'Ca COYC'l'Pc1 a nd PCO ll Olni t 

valnC' a.· a source of t im ber th e:-;e forma­
t ions excc(ld a 11 other :-;. 'T'lw foll owin~ 
r athe1· br oad formations mav be reroo·nised • • t"> 

111 th r dr ainrd lowland t1·opi r a I l'or cst . 

1. 0 CTOxiELES lSl i M.\ 'l'RAN .\ A:"l) g (T('A !.Y P ­

'TT':-: D~GLPP'l'A FOREF;'J'S 

Both s pecief.l a rc pion epr colon isr1·s on 
baTe sa nd -hankfi in ri vl:'n ; and 0 11 vol<'anic· 
slopf's. llenee t h r eOnllll tlllit i0s a re grncr ­
<l ll~r poor flo riBti cally . rl' hr S<'N11ing:-; of 
hoth sp ecies gT OW at a fa n tasti<.: 1·atr on 
favon n1ble sit es, ra p idl~· out-stripp ing a ll 
othr 1· spe<· iN; whi <"ll ha PJWn to ge rm i1Htl <'. 
1~\H ·nHtli ons whi c~ h ha \'f be<'n ill iii<lllv 
dominat('(l h)· li: lf colypl·us deyl·upta Hll< l/~r 
Oeirnnf'.les S l/111 (1/l'an a ;I re g rad ll <l ll .v in ­
vadNI b.v ~<'ed ~ <t iHl seedlings o l' t·a inf'orest 
<;pec: i0s as tlte 111 i <.: ro-d im<~tc lllld l'r t hl' <·an­
op,v hrromcs tll O I'<' fH \'O IIl' i:l bl c' f'o r i ll <'ir 
PHt a hi is lnnen1 . , \ 11 1 o 11g llwst' s ll oul d ht' 
lll C' ll t i O!Wd /) I'(( tO?/[ 0 11/. f /11 111 Il l 11 11 {/ i ft ' l'/1 111 . 
Po111 r l ia. pi1111 0 la. 11 ouwliwu (urlid u 111 , 

P le1·or·o1'}JIIS indit/l'i . f ulsio hi}llff(l ;11 1d 

( 'rlt is spp. 

These Begonias were photographed (by F. Hurley) 
a t 7,000 feet o n the slopes o f Mt. T a fa. 

2 . ..\J <JNSOO:-\ l•'OREl-i'L'H 

'Wh <"r <' nt infall is markedly seasonal, 
wi th a p1·onouJwC'd <.ll·y season of com.;icleJ·­
<tb lc <ltJra t ion, t he elil1lax forr:st ditfers 
h on1 t he rai 11 fo rest of r<"g ionf-i of high uni­
formly d istr ibntccl ra in f all in thr mue:h 
gr ea1Pt· nnm bc' r of t r er HIW('ies wh ieh be­
come lcafle~s f o1· a c·on):;i<l <'l'ahle pel'iod of 
t he year. This pe riod of leaflrssness is 
associat0d with the (h:· season. 'l'he canopy 
is usuaU.v sl igh t ly mo1·e opeu than in rain­
for est bnt th 0 lower stor~ys are less wel l 
ciPYPloprd, exc·cp t wh er r a soakag·e oc·em·s. 
IT er e d ense t hi ekPts of palms and I ianes arP 
fO tUltl. rr i.H' flm·ist ic compo~it i on of mon­
soon for est a~ seen on the coastal plain 
west of Pori Moreshy is not strikingl~· 
diffen'nt f rom tlHlt on t be coastal plain 
' vest of 1 1ac. The big· cliff'erenc:e is that 
in th r n1onso011 eommn n ity tb(' c1eci<luou: 
sp c<:>ies r0n1a iu leafl ess for a considcrablr 
periocl. 

\ Vith detr Nlsing· 111 infa ll thr mo11soon 
fo r est breomes ver:· snHC'rpt iblr to C'hanges 
in s llccession due to maukin<l or fire. Pro­
habl,v most , i f not all , of t he savannah for ­
mah ons in N<:-1v Guinea ar e m eW imlncecl. 
On<·e <'stab liHh(:'d tlw ~'l'a~sland is p<'rpetn­
ated by pcr·ioclic lmrning. Only fire-toler­
a n t sprc ies of Ettcal.l!Ph!s . E . confertijfora . 
E. prtpua Ji a anrl E. alba in t he lower alti­
tnde~ H111'Vi\·E>. At Rogc1·i Euca l yptus f l' r f ­
ticol' nis is !'onncl ill thrse <>' ras:-;lamls. 

"" A l bizzia procfra. a :-;a ,·a.nnah speeirs of the 
:\1 <l l'kh<-tnl and Hepik \'a ll e~·s as wel1 a. 
<' IHewiH'l'<', is not fi r<-'-lo lera nt nnt il tlw 
er own is wr ll el<'<H of t lw ta ll el'lt graxs. 
This onl.v OC<'lll'H \\'I H'n' fi re is absent f'or 
sPvera l ~·e;-n·s . R lsewlH' I'<' ('clll b<' found 
a htrge woody root stot·k f rom w hieh new 
:-:;hoo1s gT O\\' only to hr hm·nt hHc·k <'<H'h 
yea r ht• !'on' <'X<'<'C'<li Jt g· tll<' lH'ig·ht of thr 
g-ntss. 

:L I ; ()\\' L .\ Nn n t{A t :-: 1m HA 1:--: B'OJ:n:s't'~ 

' l' hc' l '<l i lli'On' i·ds of' l ite hig-h nliui';JI I well 
d i'Hiltt'd so il s or lowla nd Xt'W Ouim'a are 
S tlb jt•t·1 lo i1 i l'(' lli (' IH IOIIS l lii[Hlt•t b_v tlw in­
dig'<' IIOllS JH>IHll a t ion who tts<-' 1 he lcllld 
l'n\' ntll'l'd ll\· ~rood d rnitHF''<' <t ll <l e~b u ndan t . ,. ,... 
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rain l'or food-pt·cHIII<·ing- g'ctl'dt'IIS. 'rhl'l'l' is 
little donht that the <'liutati<' t'limax l'Ollt-

111unit,· of tiH'S<' lmdaml well <lrninc>cl an•as 
i:-. n·r~· ra l'l', i r PXt<tnt. todrt,\' . I n ih; pia cl' 
\\'P fin.d a p1-1teltwo rl\ qn i 11 of mu I titud inous 
:-.l'l'i:tl stagrs. A 1 one t>X1 l'Pill <' I here is th<' 
prodnring· g:nnl <• n. at tht> ot h<•t· a tall elosPd 
forest. s<'\'(>r;\l storey t' <l and ftori~ti<:ctllr 
n•n· rirh. LiatH':-. ell'<-> clhtntdant. 1,h<•t·c• is 
a grolLIHl <·on•t· of suppn•ss<'d set>dl i ngs 
<'<Wh waiting its <·hanee through a windfall 
or dNlill of a larg''<' tn"t' to ,join in thP fnw­
tic· t'<H·e to tlw light. \ 'PI',\' rnrc l.v is this 
lowla nd rHin l'ot·f>-;t of l'<'strict r d composi-
1 ion. As man.'· as onP h unclt·NI ditfpt·cnt 
"IH'l· i<·~ may takt' their plcH·<' among- th<' 
(' (1110py. ( 'c• rtnin speci0s do o<.:eut· mor<' 
I'I'C':Ilwntly thn n others, tlw <:ommotH'st 
bring Pom (' fia pi11nata, }J[Notarpus i ·n<li­
('/ls . f ul.'\1{1 bi)ll{}tt C'lnd Y ilr'.r tofassus. 

-1-. L O\\'L.\.'\'D HIJ)GE FOHES'J':-: .\ ~J) FOHEs'l's 

0:'\ POOR SOLLI". 

Throughout lowland N<~w (i ninea t hr 
W<'ll drained 1·idg~.- are tOVt'rNI b~· a fo t·rst 
in whith mr m he t·s of the I' am il~· Diptrro­
('((rpaccru ell'(' t'Oll111l0ll. r '":-ma !Jy forming 
larg<' tt·er" whic-h huest tht·mtgh the c<tnopy. 
. l uisoptera polwuulm alHl llopea spp. at·<· 
\'t' l'~· abundant. 'l'he ~-;ame s pcC' ies ma~' also 
he found on more g <•ntly s loping: so i Is 
\\'hich al'<' ll ~ ttH 11,,. porous. Tlw :-;n h-<•anopy 
storp_n; a I'(' not WC'll <l<'V<'IOp<'cl PY€'11 though 
the tanopy i s h~· no m eans tight!~· <·losE'd. 

Asc:cnding now in al1 i1ude \\'<' find he-
1\\'een 2.000 1'<'<'1 Hnd 6 000 I'<'P1 a r.onc> in 
wltic·h h<'<'<·llrs ( famil\' .F'HgH<'<'ae) at'(' 
abundant. t~'o t·ests r<nn posed almost t>X­

(· I~tsiYe l,v of ('a slruwpsis or·umiualissima HI'<' 

wtdt•xpl·<•a cl lwt WN'n 2,000 and -1-.000 I'N•t, 
part ic-n I al'l ~· on the P ap tl<lll si d <' of t h <' is­
land. At hig-h<•J· alti111dc•s tltc• aeorn-lH'Hl'­
ing- oakx brl<.mg:i ng 1 o 1 hr g;<' n <' nt P asa11 ia 
and l.ithocoJ·}Jits o<·<'lll' . In g·eneral tlw 
<~ak fm·,•sts an· ot a s ltot·tPI' statnrP th<lll 
l~1e lowland rain forests. l tt <·<• t·t<ti n lo<·ali­
t.H•s. now prohahl.v hut l'<' tttll<tttts of <t vast 
l01·est lwlt . W<' fi n <l tlw oak l'o1·es1s ~iving· 
"'11 .'' 1 o 1 hr lttag· n i fi<.;e td Jl l'fi7U'a1·ia l'orc•Hl K 
0 I' w h i c·lr t lt <' w < •I J know 11 B ul o I o ,, a 11 <', · is 
P 1·o_ba h l y t h c• (i 11 Pst t•x a m pI <'. 'l'lw . \ ;.Htt­
c·at·Ia tl·c•p..., t O\\'C'I' majP:-. t i(·ally 100 1'<'<'1 o1· 
l~lCH·<· aho_,·c· t he• c·losecl ('HtH>P.'' or t he• oak 
fo t·(•sts. lt:-.c• l r S0lll(1 HO 1'<'('1 a hove· 111<' 

Giant lotus from Lake Murray. 
l'how. F llu1lo·\ 

g1·ound. Two species o[ .. lraucaria an• 
l'ouud ill Nrw Gniuea, the klinkii pitH'. 
Araucw·iu hunsteinii ( s~·n. ~ 1. klinkii) and 
the hoop pine .. l raucarirt ctutniuullfflllii. 
1'he ('los<'<l <'anopy intludes nuln.'· trce­
formi np: sp<'<·ies in add it ion to tht> oak:-.. 
Among tlH•se should br mrntioned tlw fa nt i -
1 i es La wro r· eru' . 8 a pi 11 d a N o e. ill Pl i a,. f'O c rt 1 1< I 
l'l }11({('('(1 (' . 

Rc•aehing· further into IIH' mou ntains 
the oak for<'sts g iw "'"·'· to X olhofogu.-; 
fon's1s. G <• ttc't'.allv round b<'hn•c•n Ci,.)OO 
feet a nd 10,000 f~et 1hrsP l'on•st~ oftrn (•on­
sist of' OllE' Or at most H 1'(•\\· spp<·iPs or 
JYotlwj'oyus. p.arti cula1·l~· X. {Jrantlis, X. 
i'lll'l'ii and 1\ '. JU 'JT.Ifi. A sso<·iated s peei<'" arc• 
mainly ('onife n H'. SO ll lt' of \\'hi<:h ()1'0\' id<• 
t i11lb(';. or (•()llSldt'l'i:lh}r }oc·ct] YahH' . .-\ lllOll/! 

tht• lwrhcH'('()tiS flora or the lliOiltane Xotho­
fnutts I'OI'<'SI lll l'lltion should })(' mad<' of I hr 
silO\\',\' SIH'<·iC's of fllt}J a/i( 1/S, rard!Jfillt <llld 

R cyrmias . lltan.'· of whi(·lt <tt't' <:ltltiYal<•d h.' 
1 he lneal inhahitanh for !!rtl'llen hcmll'r-... 
andrm1d-...id1•s. :'\Ian.'· ~IH'(·ic>s of Hlwrlodi 11 -

droll <11'<' nlso found in 1hi:-. zone•. "\Oill!' "ith 



largr show.' · bloonu:;, oth~1 ·s muc h ~m a ller, 
some being 1 argc t(;'ncstrial slntl hs, others 
~rnall epiph~·te:-: on the l>ran(·h ~s of tlw 
trees. 

Abov€' the Nothofagus £o restH tile cffec1' 
of. altitucl0 an<l Jow night trmperatlu·es is 
refl <'cted jn the thinning· ancl stnntillg of 
the for~st. ':I:'rees become dwarfed to littlr 
more than sh nLbs. ....\bovt~ 12.000 feel 
wood~- Yegetation grucluaUy disappears. 
Scattered lmshcs of Copl'osnw. nn·m.vs, 
D efzn eria tnbata, etc. are left to 1·emind 
m; of the vvoocl~· vrgetat ion so rirhly cle­
Yelopecl at low('l' altitudes. The herbs how­
ever continue to flourish and h ere spee]cs 
oF Rammculus. Gentiana, 8cropli?dcu··ia­
c('((e nncl l'mb ellij'c1·ae ma~· be fonll< l, re­
mindinll· onr of the EuropPa11 alps. P er­
manent Sil O\\' i!-i !'Cached in Dnt<'ll Jew 
C: uinca a bow 16,000 feet. 

DEC£1\lHE H 15, Hl;) 

I n this brief iutl'odnction to the main 
vegetation 1yp<•s of N<'w Guinea mnc·b ha. 
be('n omitted and gc•ncralisecl. I cam1ot 
conclndc. thongh, without mentioning the 
vast wealth of the cp iphyt ic flora at all 
altitudinal levcll'i. H er e, <lw<>lling- among 
the hrmwlH~s of tl'ees is a plant 'vorld 
clominatE>d b)' Ol'('h i<.ls and frrnl'i. 111 Nlin il­
las with showy pink bloom!:l, 11 oyas in 1·ed 
pink 01' wb it(' trail from th(' bnmch es. rrh~ 
mag11ificent r ecl -ftoweted species of the 
leguminous genns Mu c'U'IW mak0 a splash 
of colour on tbe forest edge. 

Among· this amazing]~· l'icll flora tl1er0 
are still many plant. · 1 o lw discoYcrccl. The 
energy of keen £ 0ld "·orkr rs p1·epar ed to 
live in thr tropi cs will in tlw rourse of 
t imc adtl gl'eatly to our kn o\\'l rdge of tb r 
floristics and ecolog·,,· of thr 0.1rw Gninea 
flora. 

Mammals of New Guinea 
By B. J. MARLOW 

T HE mamntals of 'Ne"· U ui11ea arr of 
gTe.a~ int~rt•st, ~howi~1g many simi­
larJtJCS \\'mth th en' m.mn land conntf r ­

p!ll'ts. for in .AustrAlia. too. onl~· 
m onolremrs, marsupials, l'OCk11ts an<l hats 
;Hr pl'Psent witl1 an:v dive1·sit.'· of spr c·ics. 

Ronw i11te l'esting- problrmK i u cl ispersal 
arr presrntNl by the two -former gr·oups, 
sine(' the• monotl'<'l11 eR whjch an• confinNI to 
this a rea , and which are the rllOSt prim it iYr 
mammals, t~a 11 only he traeP(l ha<·k in thP 
fossil t·ecoJ·d for r1h01.1t H million vc'Hl 'H int o 
th e Plc>i. ·tocen e. · ' 

'f'h(' ll!Hl'Snpials ai'OHe in ~o1·th J\mr ri(·a, 
all(l althougl1 they c·;Hl br tracNl as foss i Is 
to a Yery Nlrl~, rwriocl in the h istor_,. of 
mammals no remains of tiH'm h<l\'<' !wen 
fonn<l in Asia aml it is diffic·nlt to rxplai11 
how tl1 ey aiTiv<>ll in Austral ia Crom North 
.1\nw rica. It has hc>c' n s uggc'ste<l th<:l l thfy 
1ravc, ll e<l c-H·ross a southrt·n coni inrnt 
known ;-ls Gondwarral<lltd which was 

t h011ght to ha ve o1·igi11all.'· ,joinpd Routh 
Amerit:a "·ith ~onth Afr·ica. ..'\ ntarct ic·a 
and A uHtra la si a. 

It is less diffieult to <'Xplain thP pre:-;encr 
of placrntals i 11 ::\' (" \\' Gninea. Tlw rodents 
m·(• h<' li r vecl to ban• ('Ollle Yia the 
Philippine~ and Celelws, eithfr hY ra ft 
l1·ansportahon 0 1· arros~ tempol'ary land 
bridg-Ps. " ·hi le "·atH batTi er : m·e 110 
impedim<'nt to ha ts \Ylrieh ;)rr the onl ,,· 
mammals \\'ith thr power or true flight. 

The' only other plaeenta I nu1mm<1ls in 
;\rw Guinr;-r a J'f' wild pig~. feral dog·s. onr 
'qWCiC'f.\ of deN· iHH.l <l pallll CiYet 011 nTU 

fshlll(l. all of whith lw,·c probt-tbl.'· hern 
in trod UCP<l h~' mall . 

-:\ JONO'l'l't.l!:i\1 J•:R 

Nintr tll r piHt.'' f)IIH is ;-\bsent from S ew 
GuinNI. this g:ronp of prinutl\'C Pgp:­
la~· ing 11Hll'l1lll<:tl s is I'PPl'<'~ t'lltrcl only b)~ 
thP c• t:l1 iclrl<IS. Altlrough the short -braked 
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A captive tree-kangaroo (Dendrolagus ursinus) at H oll andia, Dutch New Guinea. 

t><:hidna also oc:curs in Australia, the long­
bc~aked Pthidruls an" unique to >Jew Guinea. 
Of these there a1·e three species, one f 1·om 
D11tch New Guinea with only three toes on 
the fore-feet ancl two i'rom north-east Xcw 
Guin ea ·\Yith fh.' c toes on the fore-feet. 
'I'h.e.·e animals are Jarge1· and more heavily 
butlt than tbe short-bf'aked speciN; and 
have thick black hair on the back which 
part ly conceals the white spines. They also 
ha ,.e longer Jim l>s and are considerably 
tUo1·c active. All echiclnas feed on ants and 
t01·mites which they lick up \rith their long 
toug nes having prcviom;ly l.>rokeu j11to a 
nest with th r ir claws. 

:.\L\HKU i'[AU..; OR PO U<' Il.l!:D 1\L\1\J MAI;S 

AIJ the falllilies of mars upials wl1ich 
occ.u'· in 1\ ustra lia al'e ah;o rc•presented in 
N.c>w Onin ea (with th e exc<>ption oF ntarsu­
Plal moles a11d wombats) and inc1ncle 
camivorous mat·snpia1s, ha11c1icoo1s pos-
sums i::llHl kangal'oos. ' 

( 'ARNlVOHO US JVIARSUl'lALS 

1'1 l" . • I Cl'<' are two c tsh uct t,vpcs-largc 
athor·c'al c:anth·o1·es, Hueh as the na t iYe cats 
nnd Hll'lall i11scctivorous monsE'-1 ike auima]s: 

Pholo.- D. F . :Mc)ri<·ha('l. 

'l'he Jattcr may be di . tingnisl1ed from true 
mice (wbirb are rodent. ) by the pre<;cnc·c 
of numc1·ons small incisor teeth in the front 
of the ja\YS h1steacl of the large gnawing 
incisors of roclen ts. :\[an'' of 1 hpse m a rsn ­
pial mice are closely allied to forms whkh 
a1·e found on the maiuJaud of .Austl'alia . 
Bimilarly. the nat ive cat, which is a small 
spotted tree-living animal, is r ela1 eel to 
those that occur in north Queensland and 
01 e .0:orthern rrE'rritorv . Ou the other hand, 
some of th e ca1·ni vo~ow:; marsupials are 
unique t o Ne"· Gninea. Among these ar e 
c;e1·tain specie allied to the nati,·c cat. but 
which are marked ·with black stripes on the 
back instead of the more normal SJ>O t tecl 
pat tent. 

One unique sp ecief.i of marsupial mou ·e 
is of speei<ll inte rest. 'l'his a nimal (Jlnr ('.ria 
long?'caudata) is the ]east sp rc ia lizcd in its 
dentition of all 1 he carnivorous nHlr s upials 
in An~tralasia ~md is uclic'n'tl by some> 
authoritie. to br ances1ral to thr 'rh~'l:~ eiJH' 
or Tasmll nia11 \Volf. OthE'l' writ<' l's. ho\Y­
ever , have snggested that 1hC' Tbylacine is 
dese:endrd Ft·om c·f rlain extinct 'outh 
Anwt·ican (·al·ui vorons mars1ll)ia1s known 
Hs Dorh~·a e ni ck 
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'rhes<' aninu'J]s resembll' largr ratl:i Sli ]H'l'­

ficiall,,·, but, a~·aiu, ar<:> easily <listinguishrd, 
b.'· the ir nnnu'rons itH:isor it'dh cmd in 
baYing t1H' f.ircorHl and third to<' of the 
lli1t cl-foot !'usrd togt'thet· to l'<'sf'mbl <> oue 
toe heal'ing !wo cJaw!i. This latter character 
is also c·ommon to I lw p 01-isnms ~1ml \\'C:ll la­
hie:-;. 

OnlY two forms of ha ncli<·oot are cOJHlllOJt 

both to Kcw Guinea ancl Anst1·alia. Th e 
1·emainder are all uuiqnr to the :J\ew 
CfHinca area, and it i s here thc:~t thr IHrgrst 
species occm·. .Amo11 g· these is a spec·irs 
( Peroryctr s mD·rayanus) \Ybic·h is about 
2 inc.:hes in t otal lPngth a nd is Himilar to 
tbr t:o ntm on Australian long-noHed band i­
coot excr pt fo r its shor1er Nlt's. A small 
black ll1011Sc>-1ikr b:mdicoot is ~llso pn\ ·c• n1. 

Bandieoots occut· in hotll cl<:nsc 1·e1in­
forrst a ncl i rr gTass lancl l)lains wh <> r e 11w .' · 
fcrcl on insf>c·t larvae and othrr smnll 
ctn imals which t hry dig ont of the gromHl 
with thril· fo r e-elaws. 

or iile two forms which also occur· in 
Aus1 raJ ia, on e i:s a <:lose l't'lati\'C' of t li t' 
s]Jort- II Os<~d ba ncl ic·oot , while' tlw other f'onn 
( \-\'hi (' IJ is (lis1'ingu islt C'd h,v iu~ fewer i1H·isor 
ic·cth ) is l'N lll y a ~C\\' Guinca gl'oup whirh 
is kllo\\·n from .1\ ustral ia only by a si11g;l <' 
su b-sprci rs. 

PosRt 1 MS 

The tiiOS1 fypi c·al llH'tllb<'l's of this fami l.'· 
in .\'rw Uuinea <He the <'llHCllf.iC'S whieh 
<" Olllpris<> lltan;v' sprc irs \\'id PI.v disl l'ibutcd 
tln·oughout th e' is land and <.•xt<.' IHI ing into 

Left: A long-beaked echidna 
(Zaglossus barloni) from New 
Guinea . All echidnas feed on 

anls and termites. 

l'holn. ll. .\la{'ka .l 

Below: This striped possum (Dac­
tylopsila lrivirgala) is a close re­
lative of the long-fingered striped 

possum. 

l'hnt". 11 HHIT< II. 

um·th (~ll<'<'m; land. 'l'ltc•st• slo"· dimbi11g 
animals h<1 \'<.' hern eom parcel with Hlot hs, 
htr1 nnl ikr th E'Hl <Ire lll O I'P omrr ivorons i11 

d i<'L rl'lt<'.'' an' cl ist i 1tg11 i~·dH.'tl b.\' I lrcir long 
pl·(•lwnsil c t<Jil whi eh is eontpktel.'' nnkl~d 
f'ol' H hou t 11w t <'I'll\ i n<ll lrnlf, e:dHl b.'' 1 hc1r 
iltic·k \\'Oolh' l'tll' \\'hi c· h \ ' i'li'L<'o..; from dark 
hi'O\\'ll IO \·\·hit<' Wilh hlo1t•ht~s Of YCIJow, 
ot'HJlg'(' o1· ntfous <H'<.:ordillg 1o tht• ~pcc ics. 

'l'h c 1·ing-t<Jil J>O!-ist JIJJ s <ll'P well repn'::><'ll­

trd iu ,"\e"' U1rinNt. nnd aiHo Q(·t:UI' in 
A usi ntl i<J. 'Pit C',\' <JI' t' elw nl <.'t<' l'i i-Wd by iheir· 
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Adult female and juvenile ma le spotted cuscus (Phalanger maculatus). Cuscuses are the 
most typical members of the possum fami ly to be found in New Guinea . 

l'horo.-I l. Char~oh. 

long prelH·n~il<· tails whit·h arr c.:overecl 
with short hair at the tip cmd \Yh i<·h arc 
oft en varriNl in a tigh1 coi l. Although th e 
.\ustralian HpPcit>ioi normally lta \'<' a whi te 
tip on tlw tail thi~ i~ 110t so in tiH-" "\'ew 
C+uitwt~ forms. 1'hcse animals are related 1o 
1hp koala~, whjc·h arc <:~bsen1 from Nrw 
nllill(~a. and 1 ike tlH'm f<>ed mainly on 
IP;wes ctll(l oppo13e both the th umb ancl 
xf'c·ond di.g·it of the hand agai n.·t t he 
r·emain<l<'l' when climbing. 

Hrnsh-tai l t~d possnm:-; arc ahs<•n1 rrom 
:\pw Ouim•a mHl glidrrs are poorly 
r·epn·sc•nt<>cl. 'rlt0 tommon sug·ar glidr r· 
(]~rlfiUJ'lls brr1•icep:~ ), whit:h ]...; wi.del.'' dis­
lt'rbut<•cl j 11 J\ ustl·;tl ia , i s ilH· on I~, 1-iJH'l·ies 
lhl"t'P. It is e:Jn a~h,·-o·r· <'\' attim<l l about 11t<· • • I-> • 

SI7.P of a ntt and has a llH'mhnllJ P alo11o· it~ 
flanks wiJ.ielt cnahJe-; i1 1o g-lide· fo1· Hpp~c•ti­
a hI c> <1 i sh1 n ers. 

~ Sugar Glider (Pe lauru.s breviceps) eating a 
Ctcada. This animal occurs both in eastern Aust­

ralia and New Guinea. 

J•llo1o. 11 , Jlug-ht•s. 

'r wo otlwr 1-i·(Wrirs of possums 1drieh an· 
nnjque to ;\c\\· Uninra dN\f'l'\'(' spceial 
IIJC'ntion . Thr fi1·st of 1lresc> is thr prn-tai lc<1 
phalange1· ( Dis1oe('llJ'IIS pc1uwl us ) wh ielt 
is a stt ·jk:in~r fmrn animal \\'ith a hlaek antl 



whitC' head , elo!'icly r ela1ct1 to the f<>a1h cr ­
tail rd g'lidrrs of Australia. f t has a long 
tapering t ai( which beal'H a f'ringl:' 0!' stifl' 
hairs on raelt s i<l<\ bnt nnlikc tlH' " fea ther ­
tail , lu·ts no gliding m emhrane. F'eHthe l'­
la il gliders have been I'I:'P Ol't('(l 'frou1 th C' 
islands north of New C niuea, 1.>11 t not from 
the HJain island ih;elf. TIH' second sprC'irs 
is the long-finger ed, striped po:-;snm whi ch 
is cl osely allied to t he l>Jaek ancl whitr 
striped po~sums of Nrw Gninea and north 
Queensland. This animal ( D aclylmw.r ])((l­
paior ) is strip0d with broad hlaek aml 
white h<mds <:uul sho"·s a r emarkable 
s imilarity in its habits to the Aye-Aye, 
\ThiC'h is a highl.'' spcc:iali:6rcl lrmm· from 
.:\f adagasea1·, for· both these a11 imals have 
a long thin finger on t il e ha nd with whieh 
thr.'' extra ct tile lcn·Ya<' of "·oo<l-boring 
bPetles from tlwir tunnels. 

KAXGAROOS 

1' hr tree-lmng.aJ·oos a r C' tlw most <·hal·ae­
tel'istiC' meml>f' r s of this family in ~rw 
Guinea where they extend thronghont the 
i~lan<l and into no1th (~nrenslancl. Th r r e 
are seYeral sp<:>cies and many of them are 
brightly colour€'c1 w ith vari ous eombilla­
tions of chestnut, yeJlow a ncl brown. As a 
rule the (~ nerm;l a ncl spe<:ies are more 
sombre. These animals havr become second­
al·ily adapted to an arboreal li £<~ ·which is 
r efledecl by the r eel ndion in ~::; ize of t h e 
hind-foot, jn comparison witiJ other kang·a­
roos, and by t h e long tail, whi<.:h is not 
prehensile bu t '"hich i:..; nsed more as an 
organ of balane<"'. They live in sma 11 parti<·s 
consisting of <:1 malE' an cl sevet al Jema l <>s. 

OnJ,,· 011 e group of the kang~1roo family 
ii" co11finecl to New Ouirlea; th0sr an> small 
aujmal s known as Dm·cops1's wallabie:-;, 
which inhabit t he dcn~w forests. 

'l'\\'o ~prt i es of s~.;r nb pa<lrmelon:-; rxist, 
o 11e of whic:h is a lf.io com mo n to E'astr rn 
Qt~crm:dHlHl and N<>w Sonth \Vales. 

'f il e last s pN.:ies of 1 his family wh ieh 
occu1·s i11 ::;outhe1·1l New Ouinra i.:-; the 
common sa ncl.'~ o r agile wal laby of n OJ'IlH' I'll 
Australia. 

'l'l'll(' l<a11ga l'OOS and 1'<11- k<:Ulg"£11'00S ~ll'C 
ah:·wn1. 

I )To;c•IJL\IBBR l:J . ] 0.)8 

11 he last mar supial of New Guin<>a that 
must he eons ider E'<l is tlw l argc fossil Nolo­
the/J'i,nrn, a c1os<> r elati ve of Diz;rotodon 
which has been r ecorcl ecl from Pl <> istoc·Pne 
d 0pos it s. 

BATS 

A •nong the many s pecies of fruit bat or 
fly ing- I' ox whi ch are present, the m.ajority 
are uniqne to the is land , although a few, 
such as the spectaded frui t · hat, are 
t·ommon to Australia also. 

'l'll r naked-shoulclend f ruH hnts: which 
arc uniqne to the Ne·w Guin<'a area. ;.ue of 
sp ecial interes1- since one species (D obsfmia 
v ir1'chs ) has p;1·een algae growing on its 
hair in a m an n C'r similar to the slotlm of 
South A m erica. 

I n the C'ase of tbt- ma11y spC<:iE's of small 
im;ectiYorous bats a COJJ Vf' l'S<" situation 
t>xists since only a few speeie.') ar c lllli(lUf' 

while the majority are common to Aus-
1nllia. Among the small bats may be liste(l 
s heath-ta iled bats, horse-sh OE' bats, f r eP­
tailed bats and many sp<>cies of ~imph· 
nosed bats . 

.An int<•r ff.;tiug distl'ihu6on is shown b)· 
tlH' fals<? vampil'e batH whi (;.h oetnr both 
in the ( 'elebf's and Australia yet " ·h ich arc 
ah!-il~llt i'1·om Xc' w Guinea. 

R oDEXTs 

l\Ian~- o£ t he rodents are typical ~ma ll 
ra t -like f orms ·which live in the forests <mcl 
grassla ncl and which need not be con­
sidered ! nrt he1· here. 'r,"o groups, 110wf'Ycr1 

are of sp ecial interest . 'rhe first of these 
arc the water rats. In addition to the com­
mon A.11stralian '"a te t· rat, tlwre exist~ H 
large ntnnbcr of speciC's of this group 
·which are unique to this r <>gi on. These 
s p ecies nu1y be a rrangecl in an interesl'ing 
c~volut iunarv series which i~ based on thE' 
molar or g;·inding tePth. Tl1ere has h~0n :t 

trn(l<'llCY to r r duN' t he 11 umber of these 
t N~th in' this group. and tiH' mo~t primitin• 
nwmbr t· ( Leptomys e/ega11.., ) stil l rdn in~ 
t lt e norrnal number of t hl'ee molar s in rach 
half of each ;je1w. Oons('cnfi\'e stages in 
r rclnd,io11 ea n h<' t r·<te<'d tln·ongh the group 
un t il a. l' C'<· e> ut l ~r ( li~o;con'red species ( 71J ayc- r­
'ln.IJ-'' e/tennani ) is r eached which show~-; the 
unique eondit ion of having only one molar 
in en rh ltnli' of ea<·h jaw. This means thn t 
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"lwn till' pairt'd i tw i ~\H'"' nhnn ' <liHl lwlo" 
an• abo t'l\Jl .., idt•n~d . tlw ani mal lw "' onl Y 
t• i!!'ht tet>th. " hil•h i~ t lw lo w,•st ll (' ntnl 
fo rmulct for <I ll.'' nwmma l "hi,• h ha~ tt'l'th. 

.\ nother :-~ pt't'il's in thi :-~ ~ t·oup. ::\ l nm' l\­
tun 's wa1t' l' 1'<1 1 ( (' r vssOIII.Ifs 1110 1/ Ckfnn i l . 
lw -. <1 kt-el of ll<l il'S 0 11 th \' lllld t• r -SHl'fcH'l' or 
tht' tail wh it•h ltu· n s it int o n flat Yet·t il'nl 
JHH1dle. Thi:-. p lw n omen on i:-~ n lso sh own h~· 
t•t•rtH in B tll'O]h.'H 11 wn tt>r sh l't'Ws. 

Th<' ot lw r ~ l'O ll }) of l'Odt•nts is that or th r 
1!10saic-tai lrd rat s . 'I' hest' ;.mimals an• 
t•harH<·I t>ri"l'd h~- t h eir lo ng- naked p r E:' lw n­
, j\e tails on wh i1.:h t h<' seah•s abut likt' r1 

mnsai1.· rat hl' t' thn n OYe rl a ppin~ as in th<' 
morP t~·pical ra ts. Tlwy <ll'<' ;w tiY t' t 1imh<'l'" 
of IHr~·r size lwi n g- rxteetl t'd itt X ew GnitH'H 
onl.'· h~' OtH' spN·i e~ of tnw rat ( Mallomys 
rotluwllildi ) whi1.·h is about:~.) in<·hr s in 
total l cn~tl 1. 

u E~ EH .\ L H£1, .\'I'I()~ S I liP 

1n spitr of the f a ct that approximately 
.)Q pe t· c<> nt. of th e g<'l H'l'H of mammals 
1\'hi<·lt occur 111 :'\t• \\· Gninr a are unitltt<' to 
that a t'Pa . thr gr ne r a l r <> la t ionship o f tlw 
~·la. ~ i~ ol)\·ionsl~· dose to .~\ u stralia ; this 
ts pa rtH.: nl <1 1'1 y so i n t lw ea se of th e m a r su-

Book 
.\ x tLLn·nt<.,., ~: 1> t:-;tn:x o ~· 'I'A ~·D I ,\ XL\X HJJI~LLs 
By \\' . 1. . . \l :ty ( I D~:~ ) . J{ p,·isl'd IJ v .1. H o pe 1\· l n <· ~ 
Jlh t: rsoH, I !J.iX. Go \•l' J' llltl('nt l'ri ri t e r , Tasrnmria . 
l'nc·c 10/ (icl ., pos h ' d. 

~l ay · :, ,,.l•ll known .. ln<lt· x .. of the 'rn:sm a ninn 
;lu·ll f a una ha-. long h t.'l.' ll :1 :-. ta u <lnrd l'C I'<' l'<' ll <· <· 
tor bo th :ul•nh·nr o.; l ll'll <·oll<·<·tors and pr of 1.•s s ional 
'":li:H· <! Iog-J ~> I s . Tht· work lt:t s , h o wt-Ye r, h <:'l' ll ou t 
t~l pnnt for :-~< ll llt' timC', a n d dur ing t h <' thi t•ty· 
hrp y t :trs s in c· t· i t wHs first issu t•d the n om (' IH·In , 
tu rt· o f t h t• ,\ ••~tntli a11 n• o llusc·nn f:n111a ha :-. 
t·ha llg-Ptl c·ous idt• t·ahly, s o t h a t m auy c·o ll <'<·l ors 
wuu ld l,p unf':llllili:ll" wit h tl11• s c· i(' titifi<: ll : tll lt' s 
U~Nt by ) fa y . 

. lt is ~ lwn· fort• p iN tSill g t o s !' t' l ht' work r!'· 
1 ""11 ~<~ With :111 u p -1o -ch1tP IIOII I<' llC'In t ur<' nn d t h e• 
:tdrl1t !<m of s o n tc• of 1"1• 1.· s p <•t·i<'s whi t· h lHI\' <' hN•n 
dt'M·l·lll<'cl or· n·t·o r rlt•cl from ' l' nsruani n 11 wn tr rs in 
l hc· lltt•:n• wh i lt• . ~ <'w Ho u t h \ V :liPs c·o lle d o r s . wh o 
harp a h ,-;,y-. h:td <• :J II SP t o rc•fc•r to th t• l nd<'x 
111

'<' :tll '! <' of lhc• 111 :111\· lcwal s p Pt·iPs i ll uRt r atN I 
l iH• t·l' ill , w ill fi 11rl t l11; rt•,·isNI c•clitio n l':-.p<'l"ia lh · 
uwfnl , th ough thc•y wi l l s till find s om <' uu f':n n i linr 
ll:tn11•s f o r· ''I' ll I< IICI\\"11 s pt><·it ·-.. ) f i ss ~ I :H· pl H• •·son·~ 

pials and monotrr nw :-.. Ht•w ra l ~roups ot' 
ma rs upi<tl:-. in ~\.nst ra l ie~ \\"OIIId ap pt><H' W 

hn \'(' h t'<' ll d l' t'i vt'<l from :\ t'W Uuilwa fornb. 
p;.wtictt lnrly tlw t r(:'r- ka ng-a roo~. t' llSl' \1''(:' ' . 

stript•tl possums. rin~-taih•d po·snm ... ntHl 
prob;.1 bl~· tiH' short-no~rd hantl i{'nnts. 

Tu t ht> l'Hsl' of th r rodr nts. hoWC' \"l'l". th<' 
familY :\[uridnr . whic·h t•onta ius all thr 
_\u:->tt:alas i<Hl r oden ts. arOM' in Enn'lll' 
dnrinO' tlw ~ I iocen (' and nHli;lte<l throu~h 

~ . 
As ia into thl' Ori ental rl'g-ion ... \ n imng-m -
<H,\' l ine. known as Wali <H'l' 's liur . ,,·hieh 
h es br twr<' n the Cr lr ht•s aml B onwo. 
. epa rates tlw raunas or the Oriental a nd 
~\ us tra lasian r egions. Tht' l'l' is on l~- mw 
g-enus ( X l'1'0 IH .IJs ) in th r ~l nrirlar wh il'lt 
ocrnrs natnra1h- on both s idE's of this litll' 
and 1 his ani m~ll is eonsidt~ rPd t o br t h r 
precursor ol' the water ra ts of _\ ns t ralns1a. 
rebr lliethanism bY which the Oth{'l' l'Od t•lltS 

aniYecl in t hi. r~gion l'<'mains oh :-;t• m't' . 

The (l i:-;tribu tion of hats whid1 tan fiy i~ 
of minOI' s ig:ni fi can ce in Cl \'01\Sid<•ra t lOll Of 
the ori g-in and dispersal or mammals it_l a 
region likr ... \ uHtralasia. Y<'t it i · in t<'restmg 
to notice that E'Yen in this ~roup tlw re are 
many ~enrra which <H<' uniqur to ~\nst 1';1 l i a 
and New Guinea . 

Review 
IHlntc nd alura l tn•atmt:'u t ha~ h Prll !'(His t•n ·atin'. 
usiug broatl g <' t1<.'1' i<· g ro ups t o sOm<' cx tt•n t, rathN 
than till' n •strid<'d g'<'lte ra !'anti li:n to X <'W Ho ut h 
\Yal(•s <·oll c>c·tors. Th is of <·ou rS<', is maiul_,. a 
mat te r of stit•Ht itit op iniou . hut llw r <' ,·it•wt' r f L't• l-. 
t hat b roa d g<'JH' ra :HP of mon' ,·aim' aUtl will pro­
lw hlr <·onw to he grn Nalh· at·l·r pted. 

Tlw format of t lw book i~ not th(' most snli,. 
fa c·to ry, but untlouhtrd ly (' tllll l'i hut<'s to l ht> low 
<·ost , all i111po rta n t fa t l lll' for th {' :1 \"N :lg<' l'OIIt•c· 
to r . A f'c•w mi:,;-s pC' IIings :ll'r un f01·tu nat r , nnd 
th e ligu t'l's ( p r<'p a red hy ~l ay ) a rc uot nlw: ~:'·s 
a<·<·uratr. ~-Hil l. t h<'y an• J!l'll<'l'nlly ad t' QU:l ll' tor 
ide n tification. and Tasmania n•mn ins th t• o nl~· 
~tat(' ,,·ith a ful h· illus trn t<•d ha ntlhook of ~h t•lb . 
\l is~ ~fatpht• t·son has a d tl<•<l lh<' tl :t f t's o f puhli 
ratiou of l hc> s<·i<'n li fi t· Jl:l llH's , :1s \\'t•ll :Is tlw 
g~'ncra i 11 wh ic·h t h p Sill' <· it's 1\'<' rr origin:tll.' · <lt•s 
t·rihcd. ' l'hpsp \\'ill h t• of' g' l'(•n t ' ' :l hH• t o t ho:w 
wishing t o r<' f <• r to tht• cll·igiu:tl puhlit·:di<ln:-.. 
La n d, fn•shwat<> r :11111 mari11r 'lht' lls :Hl' iJwlutl t• tl. 
hut not Ill(• ~lwll -kss mal'in t• mollns<·a . ' rh1.• ' ' o rk 
o.;hould find a pl: n·p on llH' -.hr h ·t•s o f ('\ ·pr y :-.ht•ll 
c·nll cdor. · 

n . r. )fc)f. 



Birds of New Guinea By A LLEN KEAST 

A( 'CORDlXU to the esti111ate of Dr. E. 
l\fayr and Dr. D. LJ . St> t·,·entv the 
mn~1Jwr of b] rd spreies oee urri.ng in 

1\'e"· Gninra is 6:)0 ancl i11 Australia 6:51. 
Thus Xrw Gnin0a, notwitbstanc1ing its 
small s ize, has a 1·i C'h bi rd fauna. 

'rh(' 1\'pw Guinra and Attstt·ali<lll bi t·ds 
,lifl'c• r <;hieAy in that t he l'onnPl', for tlw 
most part, ;:u·(' inhabitants of and 
SJW<.' ia liu·<l fo r, life nndPt' eonclitions of 
<lens(" fo n•st. 'Phe Att!->t ralian list, \\'hil st 
al:·iO 111ad e up largc"ly of bnsh bi rds, con­
trast:-; in that r-;rc:1 bird:-; fol'lll an itnportant 
Plt>nw ttt. :\fan,v so ttthPI'Il p rt r·<' ls £Ulcl alba­
tross<'s Neasonal Jy visit so ut h t•nt Australia 
hut k0ep eJea r ~f tropit:al ~wat <' t'S. \.V at<'l'­
bi rds such as lt<• t·ons, <·ormo1·a nts. <lneln-;, 
spoo nbills, ibises, breed !'or the most p;u·t 
in the rxt Qnsi vP s\\'l:l lllp~-; a,l1(l ma1·~-;lws of 
southr1·n 1-\nstra lia. Onh· ~onw of thrs<' 
hil'ds oceu 1· as breeding iH> pnbtion:-; in. ot· 
t>vrn \' i ~ it, ~t'w GuinPe:t. 'I' IH• :\r ''' Unim·a 
list is somc•what snppl<•nwn1Pd h.' · <1 ~wri<>s 
of tt·opic·rt I \\'H1<•t·-hi rd sp<.'<·i c>s. rr'IH•r r is OlH' 

The Lesser Bird of Paradise 
(Paradisea minor), character­
ised by light yellow plumes, is 
main ly an inhabitant of western 
N ew Guinea (as far east 
as M adang and Astralobe 
Bay). A close relative, the 
R ed-plumed Bird of P'aradis ~ 
(Paradisea raggiana), whose 
plumes are orange-brown in 
colour, extends through the 
jungles of the eastern half of 
the island to within a few miles 

of Port Moresby and Lae. 

I ' lantn.- 1~ . 11 m·lt>,\' . .\ ustr:1 li:1n 
~lll,t'lllll ( 'np~'l' ilt'ht . 

11niquc dn<.:k, Salvarlori ·s D uck, "·hi th liY<>S 
011 lakes and ~t rea m:-; t o\\'arcl :-; thC' tops of 
t he• OwPn Sta nl<~~- , Onmje, ancl \Vharton 
Banges. 

or tlw tl'U(' ~('\\' Guin("a birds hYO 

g t·ou ps, in partieulal' , stand ont. 'l'hr~e Hl'C' 
1 he g·iant fligh1lN;s ca!'lsowarics and thr 
pn radise birds. 'Jllt cn> an' t hn~e specie's of 
th e~ l'ormer, "'·ith thr smallrst staudiu~ 
sonH' 8 feet h igh and the h1rg0st about ;) 
feet. '1'hE·v <lif'ft' t' from em11s ~'h i<'flY in beiug­
of sto(; ki ~ t · build <-~ncl in inhal>i!itlg' jungle. 
'rh <· casso\\'c.ti'Y has a O'l'Ntt iY lew . .dllrncd • C"'! • ... • 

nail on t h<' inll<' l' toe of <'•H.:h foot. and tIns 
is TI!'Wd ill fi g lttit1g·. )t is l-1 f'ormidal~l(• 
wea p011 but forlnmttel,· the birds prt>l-er 
to k0cp \\'C:JJ HW<I\' fl · ~1~ 1 lJIIIIICilJI'. (';-JSSO­

\\'H l'i('S HI'(> lll ix <•d f;•(>d('I'H but ha\'{' H spC'<·iaJ 
liking for fall Pn f1 · nit~ . Tlw h1rge, g-n'Pll i ~h 
<'g-gs, typ i caii~T :~ to .) i1 1 ltlllliiH't', iH<' hu<l 
on thr jnng-1(• floor. 

'J'h<' p;-tl·a<lis<' hi nls at t rad<~d .t iH' cltt <~ l~-
1 i o 11 of 11H• <'<l t·l v vov<wc>rs hy then· lltag'lllfi ­

<·<' 111 <·OIOIII'illg' .· g·au·d~~ <! IHI hiz<Hl'(' disp li:t~· 
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plu1lles. Tlwy '':er€' at fir~t believed to be 
without l eg~ Fo 1·, in preparing the trade 
skins. t he nFttiYe~ removed these. 'l'he 
mHll<' " birds of paradise '' hence haf; an 
obviOUI'i origin: the birds ' beauty was in 
excess of <-ln~·thing- to be exn <:'rtecl on ear-th 
au<.l , sinee they eonlcl not alight, they spent 
th0i1· whole l iv<'s flying throngh thP air! 

Ther e are some :3;) different ~peci es of 
paradise birds , a:-; .""ell a. · numerous c1is­
tin cti Ye races. 1t LS th(o) males that an 
brio·htl .'· <.:oloured , typical f emales being 
bro~Yn. h1 the diff ereut sperie~ the males 
maY be dominantly blue ( the so-called 
Bh:1e Bird of Pal'aclise) or, more commonly, 
reel or gold. Other s appear at first sight 
black. but " ·h <:>n caught in the light have a 
g]oss .and sh N•u equal to that of shot silk. 
The shapr and kind of plumes are ve1·y 
variabl e. SonH' have buuches of delicately­
coloured feathe rs on the sides of their 
bodies ; ot her s have exagger;-lted a11d 
enlarged h<:'ad or t ail feathers. Bi1·ds of 
pa t·a clise an ' hE>lieved to be polygamous. 
'The courtsh1p displays of the males are 
jn.·t as bizarre a s th e bird.· themselves. ~he 
cock uircls jump up and clown, hang upsl~lt' 
(h)\nl, raise and Lower thei1· plumes, tw1:-;t 
an d turn, uttering harsh cries thronghou1. 
All th e domestic chores, fron1 the con­
strm:tion of th e shallow stick nest to 
incubation and raising of th e ,voung. fall 
to th e females. 

N01n e pa1·acli ~:H' binls can be seen quite 
near to the towns. 'rhus the T;ittl e King 
Bird of P a t'<Hlise ( Cic'inn~t:rns Tegi us ) is 
r·t>conlccl from the upver Laloki River b e­
hind Port More~ by and the- Count Raggi 's 
bi I'd ( Pw·aclisrt.ea ·a pocla ) witb its be a ut i­
fnl orange-brown display plurnes. occurs 
in t he jnngle near La c. 

rp O prov icl<• a <l <•t<'lil e<.l <lCl:Otmt of the 
hir·<ls of New G ui ne a or to cle:-;eriiJe hov\' 
variow; on<:>s CCill be identified is beyond 
1h(~ scop E' of this <'lrticlt>. l d en t ifi (' a t ion in 
t h(~ fi <' l<l i:-: compli(·Htect by th<' absence of a 
sui tahl f' low-pric·Pd book l t is donbtfnl, 
mor·<>ove r , if tlwre are 11101'(' than a eonplP 
of peopl <-> li v i11 g' 'vho eonld icl e n t if~· all th e 
bird!-; on s ig·hL Jlow<-'ver , it i!'i possible t o 
c~ iscnss som e of 1lw g<"l1«"l'al ty pes a nd f o 
hst a f 0w of t he- spec·i<>s ('Qmmon IH'ctl ' Port 
1\fm·t>sh_\' <1 nd I .J ~H'. 

New Guinra has a pan ot fauna H:-> 
diverse and colourful as that of Australia. 
'fhpre are abou t 48 differ ent species and 
thE"y range from large black Palm Cocka­
toos, black and red P C'squi P arrot:, and 
"White Cockatoos. down to tiny P ygmy 
Parrots no largPr than a fin ch. A ll t be 
p?.rro t~ a re hl'illiant in thrir <·olouring. 
Pig<·ons and doves are also nu n1 0rous, and 
there a re about 42 species. P eat·eful Dovt>s, 
smalJ and g re.v, and with a dist inctive 
' ' doodl r-doo ' ' call, are common ground­
feeders in the dry open country of the 
south. 'rhe frui t-pigeons, b~· c·ontr ast. are 
jung le dwellers. l\Iost of them are g-r een but 
with patches of tliffPrent col onL·s on the 
<·rown and uncler -surfacP. 'rhe~' are d iffic ult 
to ser amongst the lean's. A striking 
pigeon, however , is the la l'gc noma d ic 
T on·es Strait Pigeon, which ii) white, -,vith 
bla<.'k 011 the wings. Tt is a ~~,·ift ft~· e r anrl 
is genel'ally to be se«:•n along t hE> c·o~1st al 
s treams and ,iungle fringfs. ?\ew~ Gn inea 
has the ·world's lal'gest pigeon:;;, the Go n.ra 
Pigeons of t he juugJe mountains. 'l 'hes(' 
have a body almost as large as that of :1 

fowl. Tbev ar e mosth· !!revish in colo11r 
and have · a eries of 'or;1au'u•nta l fea tlt <' rs 
sb cl\ing· up f rom t he cTown of the head. 

Hawks are 11 umerou~ and wi<ksprca.d in 
New Guinea but, because of the denseness 
of th e Yegehltion , lrss noti<:eabl <> than in 
i\ nstra lia . The1·e is a la r g<' end <>mi1· <·ag-1<', 
Hw·pyop~i.': IIO'Vrteguineae. 'l'he 1\ n. t 1·al ia n 
Whistling and \V Nlge-tailed E agl <'s OC"! UI' 

in parts. rrhe vVhi tC'-hrPast<>cl and Red­
backt'd Sea-eagles are a featu re of' the 
coasta l ar eas. 0!ew Gni1wa ba~ 22 cli ff\•r cnt 
kingfisher speeies and 21 <·nekoo specic·s. 
'l'here a r e 10 bov•e rhirds and c· a t h irch~ and 
60 hone~·ea ter specirs. 

'l'b r Port J.\[o l'esbv area i ~ most i ntr J'PRt­
iu~ from th t> bi~·d v iewpoin t fo r , in 
addit ion to t('rns an c1 f ri ~atc>-bi nls to be 
sern offshore, it ~ontains an " Aust ralian 
segmC' nt" (liv ing in th <> d r~' PIH'aly pt­
eover-ed hil l. ·ides ) . lh· cont ra~t , the jungles 
along- th0 np p<' l' J.Jalc)ki an<l in t lw viei n it y 
of t he rubber plantations. arr populate<l by 
' ' tru('" J'{(•w Gui nea birds. Thn~, within a 
f<' W l ll iJ es of 1 hr tO\\' ll Oil (' S(.'('S l•~a W ll ­

hl'PHS1P<l Ro\\'Pr-birds. Papmln Hnd BI H<~k­
facc•d Cnekoo-shrikes, Y <:'lJow-tintcd a nd 



Rufous-ha11ded 1Ion('yeaters. tlw :'\pw 
C: uin<'a J;"riar-bir<l , Black-hcH·k<•d Bnt('h<•r­
birds. 1h<• \VilliP \Vagtail, Ha('red King­
fishers. Ha in how-hi r·<ls. <:1tHl ~I ' r e<' ::\Iarti us 
( the last thr<'e h<.•ing ,,-illt<'t' ,·isitors from 
~\nstrHiiH \ . The Hwamp PhE'as::~nt or 
(

1oueal anc1 the climinntin• Y<·llow Runhird 
freque11t thr hill s icl<• areas of d('tls<' g- rowth 
t·alled "mist pockl'ts' ' . Othrr· species. illus­
trations of whieh <·an also lw found in tiH• 
.Australian bird book. lrlwl Hird is 'l'hal! 
( X.\'{. ('ay]ey ) ar<• the nHlllgt·ovc•-clwc•lling 
Dn~ky and Varied JToneyPHt<' t'H. 

~\. jont'IH')' to Honna Ji"'a lis ( near P ot·t 
~Joreshy ) and hp,·oncl bring-s the ohs<•n·er 
amo11gst qnitc dill'<•rent bi1·ds. Aron11d th<· 
falls HtHl adja<·<'tl1 ('lilts on<' sN•s tlw ti ny 
blui!oih-hlack swiftl<'ts. who:·w m<'thod of 
Aight is qnit<• hat-like. 'l'h<• lit11r \'e,,· 
Ouinra black-and-whit<• \\T<'Ils ( Jlol11rus 
((/bosca pulafu,s ) l't·rqucnt th<• grass.\· 
thickc>ts . .B"'udh <'t' Hlong· t iH' r·oad, wlt<'t'<' it 
i~ fring<'d b)' t·nhbc•t· tr<'<'~ or jungle·. t ll(• 
Papwut :\1 i nahs ( Jlino d lllllonl ii ) fi.'· i 11 
noisy and si raggl i ng ~ro11 p~. 'I' hose who 
haY<' s<'<'n tltC' intt·ochH·Pd I ndian :\ l inall in 
An!'it ralia will rr<·og·nise thi s bin! as hPing 
rt dos<' r<•l at i vr. 11 is ('ha nt <'I<' t· i ~~:~d b.'' lH' i ng­
hlack on the h<H·k and tail. whit<' on 1 h<• 
t•nmp .. '' <• ll owi~h 011 thP <lhdonwn. y<'llow 
<l l'<'H of bat'(' flPHh Oil the fa<·<', and with 
.v<·l low hill and Jpg·s. ff <• r<• too t hc•t'E' HI'<' 

The Masked Plover (Lobi­
byx mile.\) is a common 
bird in tilled fields and 
along the open banks of 
streams. The bill and fle sh 
about the face are yellow 
and there ts a spur on the 

wtng. 

I' hot n. \ llllun 

Long--tailed 1\ ingfishers. J>apuan Ilornhills. 
~hi 11i ng ~tarlings. Gaudi~haud 's Kingfishrr 
(b lu<•-bla<:k aho\'e. whitr throat. <'ht"stnnl 
abclonwn ) . and Ee!E'rlns Parrots ( lar~<' 
p::ll'I'ots in whi<·h the fc•nlalt> is J'<'<l with a 
blll<' Hh<.lonwn. and the mal<' grr<'n hut with 
n •<l und<>r tlw wings) . 

ThP imnwdiat<· \'lCinit,\' or fme i~ junglr­
('0\'('}'('() and t lw ''"'ould-ht• bi r<l-wat('her 
finds himsrlf' straining- his C',\'('S to t 1·~· to 
nHtk<• ont 11w mnltiturlinon!'; son~~tC'rs in 
tlH• high l c•clf,,· nt11opy. 1\ lueh bett<'J' t'<'srd ts 
will b<' had. hO\\'C'\'<"'r. if h<' c·Oll<'<>nt r<lt<•s 011 

t h<· a t·<·as of s<•eo tHIH ry g t'o\\·th I' or not only 
a J'<' tlw hirds lowe1· down thet'<'. hut lh<' 
<·0\'<'1' i~ mtwh l<'ss d<'IIS<'. lt t jtmglt• rtt·eas 
OJH' fi11 d s t ltH1 I he• <'OHllllOtl pi c•d httldH'I'­
bit·d ( f'racfitlls cassil'lts ) hns a whit(' l>Hek. 
A I ill.\' brown hird is l' t·t><pH'IItl:'· s<'l'll and 
h<lll~!-; a draping donw-sha JH'<l IH'st t't·om a 
~a pl i ng. I t i~ <I \\'arhlt•t·, ON!Jf/OII t mag­
nil'osll·is. A s<'<'Oild sun-hi rd no\\' <1<'<·0111-
pa 11 i<·~ I he yc•llow SJW<·i<'~. I t is .i<'l black 
with H palt· hlttt' pat<·h on tlw shouldct·s 
a11<l a hhtish sll<•t•tt on th<· top of till' h<'<Hl. 
This is 1ht• Bla <·k Sun-bird (('illii!Jri.'\ 
Sf'l'il'(' (f ) cllld t-tiOilg' \\·ith IIH• otlt<'l' Sj)<.'C' i t•s 
it fltttt<•rs in l't·out of I h<' ( >1·1\"!Hl\\' f\owc>rs 
i11 lht• t·<•nt t·p ol' Lac• i1st•ll'. ))ron~os. black 
and with l<ntg distill<·ll.'·-forkl'd tai ls, 
fltti l<'t· ottt O\' l'l' IIH• t·lt•nn•d ~p<H' <'s at~d 
('0 lllj H'I (' \\' j 1 h t ht• (' i n·l i llg' \\'OOd -S\\' rtll OWS 
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The three black and white wood-swallows of New G uinea. Upper left: The G reat Wood-swallow 
(Artamus maximus) of the New Guinea highlands. Upper right: The White-backed Wood-swallow 
(A. insignis) of New B rita in and New Irela nd . Lower: The W hite-breasted Wood-swallow (A. lcuco-

rlrynchus), a common bird of the towns and na tive vi llages throughout New G uinea. 

for i nsr<·t food. 'rh(' 1 in~· swift lE>ts <:1ncl tilr 
s \nd lo\\· /J irun<lo follilicu <HE' also ther e·. 
Pn·srttt ly a giant horn bi 11 or blac.-k P alm 
('oekatoo will fty far OY<'rhead. ~hining­
Stal'ling-" <ltHI P aptt<lll ~fi uahl-; a r e squabb-
1 i ng abont t lw how.;P:-; . The for~?:-;hore has 
its group of H<'<> l' lle1·ons ( :-;omr whitt'. 
sonw g-r<>y. hut all IH'lonp:inp: to the samf' 
sp<'<·ies ) , 11w odd mip:n1tor.' · 8a<;recl King­
fi slw t· 1w n·lwd 011 a mHngt·oyr stiek or log 
a.· lw \\'<tt<·ltc•s for th e nnwHl'Y <;t·al>. and 

E. • . Tloski n d!'l. 

illt>\·itahl.'· I hP HNI-h<H:ked ~t'a-raglc- spiral-
1 i ttg- o\·c•rlwad. 1 I c• t·c• and thrn~ on th<• 
mud-flats arc~ sa ndpipc• rs . . \ rttic mig-rants 
that winl<•t· south of the Equator. But back 
f't·ont tlw ll<'a <' h. just as be~·ond th r :ett lr­
mc>nt its<>IL thP jung-1<> forms a <·ontinttons 
('m·tai11. and front it issu <'s tlw loud and 
c·ontinnOils d<llllOUI' of Ul)\\-al'(h; of.)() hit·d 
spP('i<'s. Till's!' <11'<' tiH• shy and < ·O \'<'r-Jo,·in~ 
o nes that an' so hal'(l to se<>. YC'r~· diffitult 
1 () id(' l1 t i l'y. 
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A freshwater goby (Clossogobius?) from Kwan Stream, Scpik water-shed, 3,000 to 
3.500 feel above sea- level. Length 2i inches. 

New Guinea's Fishes 
By GILBERT P. WHITLEY 

TllEH.E i ~, a~ ~·et. no hook d<->aling 
wilh 1 hP fislws of ~ew Gu!n;a, .,bnt 
l\lt·. I an l\ l un1·o, oi the: ( .H.l.h.O. 

D ivision of J~1 ish<'t·ic:-;, Cronulla, has pre­
p;u·ed a list ol' th<· spt•ei<•s !'or t he Papuu 
Q.ncl N l' 11' (J ll i 11 <'U A .(}?'it nll11 rnl ,Jo unw I ( il1 
prrss) and is \\'ot·king· ott a larg·cr. illnst ­
r ated hook. ' l' lw apJ><'aratt<:<' of both thrst• 
pnbli(·a1ions is N\grt·l,\· awaited betatLHt' th<' 
watr rs or Pc1pua an<l New <+uin r<~ are. 
it·hthyolog-i<·ally, amongst the least-known 
an•as Hll~'\\'IH't'l'. If . \r. 1~1 0\\'l(•t · 's fi'is/l(.o; oj' 
Occuuiu, puhlish{'d ill Honolulu hom 
1928 to HJ:H-. in<·ludl'd all tiH' SlH'<•ies thrn 
t·ec·onh·d. hut man_,. more ha,·<' ht•<'n dis­
covet'<'<l in th <' last quarter of a t:l' nlnry 
an cl :\1 r. :\lunro ll'lls mr that sonw 1 ...1-:~0 
diffpn•nt SJH'<·iPs an• HO\\' known ft·om N<'\\' 
GuiiH'H ( 9HH or th r ill from .\nstrallatt 
t<' r'l'i t oria I wa I PI'S t ht>l'<' l . Exploration is 
!-itill ~oittg- 011, so that it wonld not lw slll'­

pri~ing i 1', i 11 t i ntc•, two or th t' ('E' thousand 
RP<'<'ic•s ol' fisllPs sltoulcl he• t·c•c·ord<'d l'ro tll 
t h is an•a. 

Th NH' fishc•s i-1 re round in f t·esltwat ('!', 
i n tl11• tiiOllllLtill ponds and t·ivel·s and in 
g-t·Pat la kPs, some• of' wh ieh m a~· have hcrn 
cul oil' l't·om t lw sc•a h,v c·onqM ratin•J _,, n•-

c·ent g-t-olog-ieHI 1110\'t' llt t'll l:-i; other:s inhabit 
the gn•at <·oast war<l-fiowiug rjvcr s. likr thr 
N<•pik rttld 111<' ~1 1y , tilt• latt er \'lith its silt 
and dPitas r.xl<'ndillg' into thr Gulf o£ 
J>apm1. wiH't'<' some \'t' r~ · e..x.traordinctrr 
II IILd -li,·itlg· fishc•:-; (still to])(' maclr known 
t 0 ~Wi<'IH'{' ) ha Vl' l'VOlV<'<J. 

:\J.\HI:-\.1'.: ~'ISIII~~ 

In th e• s1•as <li'OIIlHI Xc.•\r Uuinea thr re <11'<' 
fishl's in cttnazing n11·ipt~·: in two sample 
hauls or cl !·Wi IH' net at Kapakapa. I ob­
t ai m•d 1'1·on1 a c•l'<'<'k ()7 fish belonging to 
1:~ difl'pn•llt sp<Vil's, whilst on the hraeh 
ot1ly et l'c•w .n11·ds H\\'<l y, l:W spt•timrns h<•­
lollg-ing- to 11 SJH'l'i<'s, d ifTert'nt hom t IH' 
c· t•t•t•k Oll<'~ \\' <'1'(-' ohtainrd. At :\l11kawa 

BCI~·. tlol'l ll -c•astern Papua, on anothPr 
O<·('asion. 1 0~ sp<•c·illlens of ·>•) d ill'C'rent 
spec·irs W<'l'l' ll <' l ted, <111<1 <lt Siuapa 106 
('XH ltlplc•s of ~ 1 kinds. 

W lt c• tt < l<'lllol it ion work was lwing· <'<~ nit•tl 
() 11 t (\ I t IH \ \\I}( I () r t I J(' \\'ha r f et t p (} rt 
~ I or<'shy i 11 N<•pt <'tu ht•t·, 19-1-8. an Pxplo~ion 
sl ttllll<'d ~W spc•<·i<·s HIIIOIIg"~t tlw randont 
S<llllplc· or ~~1 S(H't•iJlll'llS T \\'<lS abl(' to oh­
SC' I'\'(' H t t ht• t j IIH': Ill<\~~~· lll 01'(' fish WC' I'(' 

clc•st t'O,\' l'tl. 
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Away f' t'Olll th<• beach. amongst out­
('l'Ops of <·oral. it was possibiP to gather en-
1 ir<'ly differrnt kinds again: the gloriously 
1 intNI demoisc>ll<'s and parrot fishes and 
tlw lll,\'l'iHd other sprciE>s restricted to the 
<·oral. 1kyond the reefs at the surfacr 
of the O]><'ll S<'a therr is a rich 'ariety of 
still otlu't' forms: flyit1g fishes, marlin, 
deYil t•ays, IPaping wolf herring~, tunnies. 
sharks, dolphin, \Yahoo and game fishrs; 
a I so the hPrri ng-s and small fishes upon 
whi<:h t hpy fp('d. '!'hell t he deep water, 
still mostly mwx plorecl, has its own fish­
orcnpants, <lown 1 o great depths. These 
et byssal fishrs have onl v been netted lJy . . . 
spcc·iall,r equ ip]wcl PX}wditions such as 
the (1/l((llengeJ· and thr Dana. 

The• prineipal cmnnH.' t·rial fishes of New 
UnitH'H and th<' mr thorls of c•apturin~ them 
arP as follow!-;: 

Trnllin,q: ~p~wish ma('kNel, pikes, jobfish, 
trc,·aiJ.,· and n1dous tunas. 

lfandlinr.~ : Bass (:several ·pecies of lAttjanus); 
<:ocls ·t nd eor;t I '·trout" ( Yarious species of 
gpi11cpltdns, l 'arioln and Plectrop~mus); sweet· 
lips. thrradlins and \\'l'a!:iS<'. 

Bracli srinrs: TreYally, hatfish, qneenfish , 
mulll't, _gnl'fish ancl many other kinds. 

Yalit•r• rr1•[ fishing: :Mnckerel, tumt, Tunncr, 
mala bur (Sdm·), pnrrol fish, unicorn nsh, goat · 
lislt :111<1 minor J<inds of fishes. 

1\ <:L'ording- to the 'l'el'l'i1or.y of Papna 
Allllual Hcport for 195:1-:)6 "no statistics 
<H<' availabl(• rt'g·arding the qnantit~· fmd 
vnltw ol' fish an<l slwll-fish caught. tl1e 
\\'holr of whi<·h is <'onsnmrd local1y. '' 

.Japmwse fislwnnen re:.rularl.'· tal<P c·om­
nwr(·inl <·at c·IJps from Ne"· Guinra. and I.'H'l1 
tllll<-11 l'tll'llwr nfirld, hack to .Japan . 

Tht> IIHll'ill P fishes of ::\l"e"· Uninr<t an• 
similar to thos<> l'onnd O\"PI' a wi<lr <Ht'<l. 

ft·OlJI 1 hP I~ Pcl SPH to :\fachtgastar and 
<H·J·os-.; 1 hP l11do-A 11xt ral ir~n arehiprlap-ol's 

...... 

to the soutlwrn Pacific Ocean, although 
t lwre st'ems to he a local difference be­
tween those of the north and outh coasts, 
1 he line of sC'pa t·ation being near Samarai. 
~harks. rays a n<l game fishes occur. but 
are im·ompletcly <'lassified because their 
largt' size pt·cvrnts their rollection for 
scient ifi(' study. 

rfhe fish<'S of the COral reefs are bright]~' 
coloured, and there are many different 
kinds. Amongst mangrove swamps, off 
:-;andy b<>achcs and ju estuaries, different, 
more modestly t intccl fishes are found, grey 
and si1Ye1·~·, and these art? more palatable 
than the gaud~· reef sperics. Ilere too is 
found the ~~ ud-skipper. a quaint Jittlr 
goby onl~· a few inches long. whi<·h hops 
along the mnd or en•n <'limb. the r oots 
o[ trees, rolling its prominent e~·es in 
s<>arch of' c•nth~ and other food. Tf kept 
under watrr this fish will drown~ 

A few of t hr coral-rerf fi. hE's arc poison­
ous to eat. notahly the pear-shaped toad­
fishes and porc·upine fishes, and possihJ,,· 
somr of 1 hr largrr ldnds, rsperially if tlwy 
arc not ft·e~hl.'· rlraned. 

t>tonrfish('S. <'alfishcs and stingra~'s h<we 
venomous spilws \\'hich can inflict had 
\\'OUJJds, whilst re• Is and grope1·s ;H'f' some­
tinws vi<·ious. 

'l'o lh <' list of dangerous fishf's we shonld 
IH'I'h<l ps <Hid 1 he L;ong 'l'om 's namr. fo t· 
I ast :\h1 \' i 1 \\'as rrpol't rd i11 the Press 1 hat 
a (rarfi;h or lon0'-lolll had killed a 11atiYr ,.., ,.... 

fislwrman at Higo. 60 mil <>.· east of Port 
:\I Ot'Psh\·. Tltr man \\'a:-. erOtH:hrcl on a 
rePf \\'it h a torc·h in onr h<llHl and a :-.pf'ctr 

in tlw otht•r \\'hrn 1 hr fish. attradrd h~· 
t lw flamino· ton·h. l<>apt l'rom the wHtt•r 
<l tHI plltH·I ~n·d hi-.; jng-ular win with ih 
· • lw <l k . ' · 

The Tapetail (Eutaeniophorus fcsliuus). a remarkable fish just over 5! inches long 
discovered by the D ana Expedition to the north of New Guinea. A lonR slreamer. 

three times the length of the fish itself, grows out from the tail. 

lli .l\\11 1>.1 l'nul 11 \llll llwr ( ll;ma Ht pnll :\u. l :!). 
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The largrHt ''fish '' in P apna as, inclcNl , 
it is iu the \\'Odd, is the vVba le RhFII'k_. 
first r ecorded frorn south-cast of Papna in 
thr 1880's, and s nhsequ <•n tly sighted ag-ain 
then' lw l'nitcd States Serv ic·rmen during 
Wol'lcl \Var l I. No Austral ian or Papuan 
spN.-jmens of t he Whale l::)hark havr lwen 
accnratel~r m ea~mred; in othe r seas this 
~-;had\: reaches at least 60 feet in lr ngtb. 

l''RJ<.:S H W .\TBR l<' IS I LES "' 

'fhr rreshwatel' fi shes foull<l 1101-th or a 
lin e J'lmning from about Ger lYink Bay ~o 
8amarai are c1iffrrent from the southern 
ones. Some freshwater stlllfh.;hcf; i n 1l1is 
northe1·n region have evolvr<l in to specia­
lized g·enera, and the last spec·irs of freslJ­
w<:~ter eel to have been d eHcribed (A nr;uillo 
in terioris ) was discov e r ed in the mOlmtaiH 
stl·eams of this n orthe rn a rea. w hi rh has 
been nam ed Gaimatdiau r1fte1· a l~, r <• n ch 
naturalist wh o -vr orked th en' . 1'bc sm tt h ­
ern rin•1·s of New Guinea aml 1 h <> 1\ ru 
Islands have fi.l-;hPH, molhl!;CH aud ot her ani­
mals belonging to the same species as those' 
in A ust1·a lian river::; fr om north-<' <l st of 
Broome ae r o::;s to the '''ef:lt orn hal f of Cape 
Yol'k; thus ib <' fishes of 1lt e li'ly Rivr 1· and 
t·be r iYer s flowing into thP Uulf of C'ar­
pf'n1aria a r<' of s imila1· typ<•s and it is 
t·hought that nll th<'sP r i vcrs ma.'' ha Ye 
flow ed int o on e anotlwr a nd towards th e 
~ah ul Bank in Ph•isto<·e ne t i nt<'s wlw11 tlw 
land (now sea-b()ttom ) b C'tw0cn J\m;tralia 
and IC'w UuinE·a ""as dr:v or und pr shHl ­
loweJ· , ... ·at<•r th em it js now. rl, ll is is (•a ii C'd 
th e TJ<• iehhcndtian l'<'gioll. 

* .\n 11 C('0Uilf Of "f•'ishPS rl'tl lll iulaud :'\"\\ <:uiiH'>I." 
e oll t!d ••cl in I !J.)4 hy 1\1 t!Sst·s. 'f' t·ou l{hl 011 :111<1 (',""fl" ut j 11<• 
.\u;:n:dhm ~~ ~~ ~r·um , >IPP<' arpd in U Pcm·d.< of ""' . 11/s/mlian 
.1/ u.<r•um vnl. xxiv, :'\o. :{, 1\J:j ll. pp. :.!:$.:{(), :lllol i u c-ludt!d a 
hihl iognaph.' of lh t· ll'e<hll'lll<·t· ti.-h t•s ol l':opun · :\•·w nuinPn . 
S()ml' fol'f·i~ll ft 'l'"'"" ll t•r lishe, (.'>alnll, . 'l'il o11ia. 'l'ridtlllftt., l t•r 
11tH ) ().,fJ/1 /'(1/11' 11111•') }HI\",. h<•(' ll j 111 l'l)t ftl( 'l•d j 11 r<'('(' ll t .1 •(': IJ'S. 

Left: A remarkable little Angler 
F ish ( T clrabrachium occllatum) 
trawled by the Challenger Expedi-

tion south of N ew Guinea. 

Afl t•t (:IJII!h f"l'. 

The Pillar-eyed 
Threadtail (Sty ­
lephorus chorda­
Ius) which swims 
facing upwards: 
the eyes arc 
te lescopic. Dis· 
covered in 1791 . 
this odd fish was 
not fou nd again 
for many years 
but has recentlv 
been reported 
from off N ew 

Guinea. 

Vrmu " (:ntalhNI 
lke]l l'\c;l J;:xpPtli · 

l ion" 
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Tl1e Burramun<li (Scle1·opages leich­
hardt7: ) found i n the Digoel River, south­
ern New Gninea, is o£ interest not only 
because of its unm;ual appearance, but b~­
ransc it is one of the few ancient types of 
fishe:-; which either antedate or have cross­
ed vVallace 's T_;in e, that zoogeograpbical 
separation between Bali and Lombok, 
Borneo aud the (\'1<->brx, which ha::; pre­
vrntcd the freshwater fishes of Asia from 
ent ering New Guinea ana Australia. A 
fe\v of the ratfishex have simi1iarly tres­
passed into the rivers of NPw Guinea, 
v.-hPre certain kinds incu ba tf their eggs ir1 
their mouths. Dne to some local condition. 
probably muddiness, peculiar 1·c•armg 
habits have beeu a eveloped . 

At Kapak<:tpa I collected a male Sold ier 
Fi~-;h ( r u1'£ca) whose mouth was crmnmed 
wit h eggs in \·vhich the eyes of the n ext 
g"f'neration could be distinguished; the 
father fish doC'S not feed whPn thus engaged 
£ls nursemaid. '\¥hen caught he spat out 
the eggs in a ball but I put them back in 
his m onth and let him go. 

A notlw r method of caring fo r eggs and 
young is practised by the Nursery Fish 
(H w ·tns uullive i'O . This is a hump barked, 
transl)aT(3 l1t river fish whi<.:h is said to 
gTow to 17 inches in length. On top of his 
head ·the adult male dew' lops a hook which 
holds thr eggs ( laid b:v the fpmale ) in­
side its crook, where thry ar0 unit<>d by 
mmwrons intrrlacing filaments. 8o they 
are carriC'd aronncl by the father fish, like 
hnnc·hes of g-rapes, unti l th e young hatch. 

The i\rch<'r or Rifle .B., ish ( To.rotes ) is 
a surfal'e-swimming fish , usually leHs than 
J foot long, yello'"'· with seYHal largf <lark 
blotche:-; on the sides. It ean shoot jets or 
\Vat ('J' at insectH on the foliage overhang-­
in!! the banks, t hn :-; bringing them clown to 
where it can eat them. rrh c mouth, w hen 
closPd . has a central or ifi c·e, Jikr that of 
a ga t·d<'ll hosf' , and t her0 is a gt·oovP along­
t he top of the fi-;h 's mouth ~\\'hi ch forms a 
nozzlt• so that when it comprcss0s its g ill ­
eover s aJHl 1 ifts the floor of the mouth a 
• l 

,J et of water can he expeJird up lo a hPig·ht 
of 4 o1· :) ff'et . Unc·anny aeeu ntc·v is show11 
i11 hitting: a mark as thr fish. sees well 
1 hl'ongh water a nd <:~ir with its largr and 

mobile eyes. It has even been known to 
shoot at, and extinguish, t he lighted end of 
a man's cigarette, and the shooting habit 
is practised C\'eu by young fi sh only an 
itH:. h long-. 

The Blue Eyes (Pseudom u.gil) and the 
fres lrwatE'r Sunfishes (family 1\Ielanotaeni­
idae) are dainty little fishes found onh ' 
in the rivrrs of Australia and New Guinea. 
'l' here are man~· species, all of them use­
ful as <lestroyers of mosquito larvae and 
thul:i of va lue in eom bating malaria and 
other mosquito-bor ne diseasE's. 'rhev ente1· 
the shallo\\·cst ,"\·ater and :ome kincls haYc 
little teeth outside (as ·welJ as in ) the ja,vs 
for nibbling their food. The Dutch zoolo­
g-ist l\IIax W eber wrote of them. ",vhen 
standing bm·e-leggecl in the c·lcar water , I 
could fe<'l and see ho\v thf fishrs scr apN1 
at the skin of my legs. '' 

Other mod<'st li ttle scaYenget·s of the 
river s and estuaries are the gobic>s ancl 
gudgeons, of which there are many kinds. 
p;f'IH' t'al1~· 1 oo sma 11 for humall food . but 
of value beram.;e they keep <la wn mosquito 
larvae anrl <1il'Jpose of impnri tirs in t hr 
"'a ter. 

A spf(' ies of l.Jong Tom ( A'tt ru oco ulns 
perornahts ) with ornate spots. and long-. 
toothed jaws, preys on :-:m a ll f> r fishC's in 
thr rivr rs of ~ c>w Gui11 ea . 

In Lakr 8rntani, " ·hieh has been 
separatrcl ham t h<' se<:l h.\· ];uHl-<'l<'vctti('n. 
sharks, sawfishes and other fishf's. ori 9.' in­
ally marin('. have become' lall(llockrcl i11 

freshwatC'r. A large shark from then• was 
recent I ~' packed in oil-clr nms a 11d S('nt to 
RolJaud for ident ification. A uothf'r lal'g'r 
shark was reportt>cl 500 miles up t hr Fl~· 
Ri,·er. 'J1h e ft·f'. hwatel' sawfish or :\few 
Guinea ha~-; h<'en iclentifiNl as the samr 
species as L0ichhardt d iscov<.'rrd in thr 
T.J.vncl Rive r. Queensland, in .Tunr. 1 -t f) 
(Pristiopsis leicltlw J'dti ). As wr ll a:..; i11 
IJake Sentani, sawfishes hn,·c bN•n reported 
l' rom the Laloki RiYr r , nra r P ort :\for<'~b~· 
and 1110J'(l than nOO miles l't'Om thE' SE'a np 
th e S<'pik RiYel'. There is a cn rions b(:'liet 
amongst C'rrtain p ri mitiYP Philippine 
natives th<1t aLl freshwater ~harks a 1·r 
fe rna les nncl 1 hM ilw sawfislws are t lwi r 
males! 
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Tug :-;tudy of insects ill 1 ropieai 
count1·ies i:-; fasc: inating for both the 
profP~sional entomologist and th e 

amatNII' \\'ho htkes up insret <·oll ecting­
as <I spa t·<>-tin\P hohh.'·· Tropi cGt l connt ri e~. 
\\·ith thei r thick rainfor ests, are u~ualh· 
t·ieh in imw<.:t:-;. 'l'h<· T<' t Titor~· of PapH~t 
and Nt'w Uuin t'ct . with its ltigh ra infall 
<tncl dense ,.<•ge1 ation ha~ no1 on I~- a vt>ry 
ric· h but a Y<' l',v i n t<'l'esting- i nsf'(·t f<tuna. 11 
is in1 r resting lwca u:-;p of t lw <li\'(• t·sity o f' 
fo rms within <•f'rtain g ronps a nd hP<'HllS<' 
of t he comp lex na tu re O"f this fantH\. 1Jow­
t•,·er. thP inseet ·world of ~rw Huim•a is 
:--t ill Y<' l'\' l ittle kno\\'n and at a r ough est i­
ntat<• ot;h' lt a lf of tlw 'J'ctTitol'\' '~ ins<·<·t· 
s pec irs i1a-.; !wen cl e~e ri h<'d ~t;Hl g rven 
sC' ient-ifiC' mllltrs. 

The rithtH'ss of Ne\\' Ouin ea fa1m:-t W<ls 
t·N·ogni:t,NI hy tl1e <'Ht· ly c•xpl n n•t·~ . h nt a 
svstPmat ir sntTev of •fann<l \·Vas lwgnn 
0;1ly a ft•w _\'('Cl l'S. <igO. r}' }t (' lll cl i 11 l'f'ltSOll 
for thi:-; lanliness \nls thr < l if'firult~· of 
visiting C'ert<t in H l'f'Hs whe r<' tltP 11ati v<·~ 
had not IH'P il !)t'011ght 1111de t· A11~1ra li an 
<·ott1ro1. B111 now lH.'Hrl.v a ll tile rr enitor:· 
i~ und<>t· <·on11·ol and 1h<• tint<' i ~ rip<' for 
<I lllOI'{' delctiiPd ~11 1'\'C,\' . 

Female of the Common New Guinea Birdwing 
(Troidcs priamus) above P oinsettia Sowers at Golden 

Ridges, near Wau (5,000 feet). 

I' la of''· A 11 I hor . 

New Guinea 
~nsects 

By J. J. H. SZENT -IV ANY 

Dl'pa r l niPll t u1 .\ j!rieul lu n•, Slo(•k :11111 ~' i"lwrie~. 

l' o rl )I m·1·~ h_,. 

lns<.•d coll ec ting has been <·arriP<l out 
in many distl'ids of Papua a n cl N<'w 
( l·ni1wa by entomologists of the Depart­
ment of ~ \ g-ricul tu re and b)' Yisi ling- A ns­
tralian, Eug·lish an cl 1\ meri<:an st iE'ntists. 
In the la~t three year s a group ol' Cll tOmo­
logists . \\·orking nndr e thr auspict>s of the 
Bis hop 1\ln~<:>um ( IIonol nl n ) , <·ollerted 
nearl V Out' million insN·ts. rrwo Canadian 
scient ish; also <·aught about a mil lion in ­
sects clnring a fonr months exped ition in 
19;57. Jlost of these wen night-flying· ill ­
seets aud t!Jp~· were taptn reel in ultra-vio­
lt'l light traps. 

Early <'Xplurers heli r:>H'<l that Ne\\' 
C: nin <'a W<lS <l typical part or th(' Aust ­
ndian zoogt•ogT<lphieal r rg-ion, but H'> a rE'­
~nlt of m or e r ecent in,·estig<Hions it has 
IH'E' Il l'on11d 1 ha t th<' in~ect fauna of tlH' 
' ' Pt~J>mln SuhrC'gion" ha~ mauy .Asian t•IP­
llH' nts and a largE' tntmlwr of ''<•nclPm i<· '' 
l'onTl:-; \\' h ic 11 hH V(' n ot been fo nnd in a tt~· 
n11H'r p<-ll't of tlw \\'Orld. A utllnbt> t· of h ·pi ­
eal Austrnli?m sppcit's ~ernt to be ])I'<'Yaknt 

in t Ill' sout h <' r n Pap na 11 e u<•;-l\,,· pt scn·a 1111<1 h 
wltirh, in mr1nv wan;, looks muth tlw S<lllH' 

as sO Ill<' parts ~>1: (~;H'cn sla nd. E11demir HJHl 

Asi<t ll <' l <'m Pnts a I'(~ more mmH'l'Oll s in th<' 
rain fo l'('st. "'lt i (~ h c~o v e rs most or t lw R r e<l. 
lt PH'ds (' i-lll lw coll rded from sea lt'WI 11 p 
t-o t lt p e~ ltitud es o l' 1-t-,000 to 1G.OOO f'e<'t. 
Ther <' <11'(' litanY bf'<.tlttifnl h eolonrrd ;-mtl 
sonw \' l'l· ~- O(l<.\ ·looking inst~ds in th t- pi1·­

t11rcHqnP rountr~· o f' iltP ( ~rntntl lfig h­
IHtHls. 



tu n s hort adi<·I P only H 1'<·\\· lypi<·<ll 
ins<•vl s <·nn be melltiOII<'d- sjwc·i t>s \\·it h 
st nlllg'<' appea t·atHW, ht·illiullt colonrs, 
p: iga 11 t it· si zt> or IH'<'Ltl ia r ha hi t:-;. 

t;T 1 <'K I :-.:s l·:cTs 

Tht>se p la llt-f~ed in g- ins<'<:ts. known by 
the sc·i c• nti:fie n a me or P hasmodea . are solll <'­
tinH's ca ll ed " w a lking s ti cks'' beeaw·W of 
their lon g· thi11 bodies and their r esem b­
le-lit (' <' to the ln·H IH·hrs of the t r €'<'s a ud 
shr ubs 0 11 which 111 c'y t·est. ~orne sp f'C' i<'H 
r r<t<·h th <• length of !) to 10 inch t>l:i ; othr rs 
he-In' v<•ry powe rful S})i n <'s p:i ,'i n~: thrm 
a fie t·<·<> appean1 n<:<'. Il owc•ver. th e•: · an• 
harml t•ss l' t·eatures, f eeding- on the foli ag<' 
or l r C<'S and sh r u bs of I he fore. ·t . <hw 
sJH't i<•s ( A ncllial< mac ulafo ) h Hs bee11 
found to c·anse minor )pa I' <la m ag-e to <·oeoa 
t rees in ~ew BritHin . 

Gl~AS~ I 101 ' 1' 1-:1{!::) 

'I'IH• rp a rP lll a ny ,·pry IH'Cnlia r looki ng­
i ll ~:wds Cl lt\Oilg'St 1 he \'H t· ious familLPS or 
p:rasshoppPl's . :\ l e rn lw t ·~-; o l' the fami ly or 
'· <·oc·on nt hopp0n:'· ha\'(' remarkab J :~ lo11:r 
ctntt'nlHI<'. A SU IH II p:ronp of t he fam11.'· or 
I JO itg'-horll <:'d Grasshopp <' t's ha ,·e drn m­
s ha p0d ba('ks and tlwy t'<'H<'h ~ig:an t iC' 
siz<·s. Rt><.:en t invest ig-ation:-; by a Dntt h 
<'lltO II IO iog·ist ha \'(' s hown tha t undf>s<.: ribed 
Il l'\\' fot·nt s <'all h e fou nd <'Y<'n amongst 
the la rp:<' a nd l;-ug<'s1 s prc·i<•s. 

This Giant Long-horned Grasshopper. Siliquofcra 
11rancli~. a native of New Guinea and A ru Island. 

has a wing-span of 9 inches. 

\ 11• r Bl.mdaal•l. 
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New G uine3 Plant Bugs.-Top: Oncomcri., 
f/aoicornis. M id die: R lroccocoris antenna tu:. . 
f3ottom: Catacanthus sumpluosus. R ight: Spiny 

P hasma. Eurycantha horricla. from New Guinea . 

l'hul... (. ( ( lullul 

H t'G'-' . ( 'H '.\1>.\ l-- .\ ,'\ll L t·:,U' IIOI'I'EHl--

:-->olll P ln·il l iant mpt a 11 i<· gn'Pn. hllu• c-111d 
l'Pd (•OIOlll'E'd iWw<•ts ill'(' round rllllOllg":-.1 th<• 
p lant-srtp •m<·l<ing · ·j<•w<•l btt!.!."s.·· n ~uh­
I'H tllil.'· ot' tlw IHq!'<' ralllil.\· or shiPld hug" 
' I'IH•y ot·t·nr from S<'H IP\'<•1 to altitnd<•-.; ol' 
~.000 to <l .OOO r"<'t <tnd d E'..,pitt· tlwir <thtllt 

datH·<' and tht•ir I~<·Hulil'ul c·olnur.., JliHll.' 

"Pt><·i<•-. <11'<' :-.till undt>~t·t·i h<'d and nnnanwd 

< 'it:ade~-.;. ol'l t> tl <·all I'd · ·Jo<:nsh · · in .\ 11..., 
lt·;lliH , Cli'C' \ '(' 1'.\ ' <1h1111dH111 011 tht' j...,ICIIIcl'­
rOil tl<l :\'"<·" · Uu ilH'H . D 11riw:~· m,· fir-.;l ,. j.._il 
to t l1c dmnp s \\CllllJl.'. rrtinl'orPst ol' .... olllh ­
l'l'll I ~<>U2Hill\· il l l' I \\'H~ thri'lt"l to h"C\1' <Ill 
day tiH' soft " IH•II t·illginQ'" of a lll<'ditllll · 

,jzcd. )o,impll' !!~'<'.' -t·olnlli'Pd .... preit•.... Th t> 
in...,utliei t•ntl.' · kno\\ 11 Q'l'llll.., • 'flll'rln hrh 
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~ev<.•ral hnge c·olourful species in thr Cell1-
ral IIighlandH. 'l'hrsc lal'gr cicadas <U'(' 

1·an•Jy ::;cen during the day IJnt they appear 
i11 Jargr nnmbrrs round ele<:trir lamps at 
night. l fount1 the largest Hpecif's in thE' 
Bi ·marck Rang<' in damp, mossy forc~t at 
an altitude or 8,000 feet. 

'J'herc are many odd looking erNttnre:-; 
amoug:-;t tlw sma ll relativ<.'S of cieada :-;, 
grn0rall)' called "leafhoppcrs' ' , rcpre~ent­
ing some t0n families. 1t is bE>lirvcd that 
only a small perc<.~utage of the New G ninea 
speeies has be--en named and describNl. Th<.• 
'"·ingless young stages (nymphs) of some 
spe<.:ies arr covered with a l'it'h whitE' 
featlH•r-likc substanc·e. A Nrw Gni11P.a 
c·o<.:oa planter, \Vho was rathcT worried 
about the great alnmdance of a species on 
hjs coeoa trres, gave them the vrr~' apt 
name of ''jumping feathr rs' '. How<'YCr, 
these '' jumpiup: feathers'' are ctuitc harm­
l0~s; the·.'· have not cansed tht> slighest 
damag<> 1 o the cocoa trC'es. 

B l ' 'l"l'ERFLms .\!\JD n1 O'l'L-I ~ 

On<' of our most beautiful buttedlif's is 
1 he ( 'ommon Ne\,. Guin0a Bird wing- ( Troi­
clP~ priamus ) . The l<n·ge green malt> with 
its brigl1 t yellow abdomen , and t hE' giant 
black and white female with some re<l 
underneath, arc oftcJJ ~-5cen ou brigl1t sunny 
mornings C'irt ling· around the pink blos­
som:-; of l!ibisru:-; bushes in Ne"v Gninea 
ftardens. This remarkahlf' buttprfl~· has 
seYeral g-<.~ogl'aphica 1 varieties somC' of 
whieh have blue-wingPd ma[('s. rrh ('l'(' is 
a lar~e bl 110 \'ariet~r in XE:'w T t·f'lan(1, 
Roug:ainvi11e all(} on the Bt·itish Nolom011 
l slands and a small blue variety on -;\ l is­
ima and Rosse l l slancls. Th.e orang·<:> 
ro lon1·ed variety in Indonesia ])J·ohabl~· 
I'PJ)l'PS<'l11s a distinct species. 

The New GttinC'a Birdwing; has also 
tln·et' g·eogi'Glphical nnietirs in 1\n~tralia. 
011e of its I'C'latives, tht• Qu<'en AIPxalHlra 
Birdwin~. is bPiif'Vf'd to be the la l'g'f':.;t 
bu11e1·fly in the \<\'Or iel. 'Phis 1·are :·qwc:i<'s is 
known to occ·nr onJ)r i11 a smH II l'Pstriel<'d 
;n·ea in Centra] Papua. A third spf'ci<•s. 
the IJi{:! hland Bil'dwing. is b1·ight p:rf'e ll and 
I!OidPJl <·olotn·ec1 and i1 eau hc> found up 
to 7.000 f<'<'t i11 tlw East<'l'll llig·hiHJHis. 

----- --

Lc>~s colourfnJ is tlw hlac~ anc1 yE>llow 
Hc•l(>na B i 1·<1 wjng·, wh i <.' h 1s vel'y com­
mon in t he coastal area of the 1\Iadang and 
1\forobr distriet:-;. It is a lso abundant at 
higher leve ls sud1 as t h0 c·offe0-growing 
\Van valley. Bird wings are insects of the 
1·ainforrst and thrit· !Jig flesh)' caterpillats 
feed on thf' Ari!'itolocbia Yine. 

W <'11 known also in Australia are the 
Swallo\\'tail Butterflies. They are close 
relat-ivf's of the binlwings. 1'here are manv 
spcc:ies in New Guinea but 1 will mentio;, 
onl)· two. 'l'hc> first is tlw bright bhw and 
black winged lTlysses ButtE>rfly, some­
times callNl Blne Emperor, "·hieh is a 
regular visitor of hibisrns, frangipani and 
other flowers in New Guinea gardrn .. The 
other one is the Hi ghland f:iwallowtail or 
vV r i::;kP 'x Buttel'fly, a smallish specie~ with 
a very unnsnal combiuation of viol et , blu t> 
a n<l f!'l'Cen 011 its ·wings. T have fonnd it 
ax high m; 10,000 fert in the Bi:marck 
l~ange. rt flie~ a long the mountain creekx 
in the company of many, manv l{inds of 
l\listlf'toe -Whites OJ' Dcliaf.l Butterflies. 
.Jior<' than fifty species ha \'e hern clesrrib­
C'd from t lw Papnan region. Onr of the 
best places to collect these butterflies i!' 
Edie Crf'ek near \Van ( 7 ,000 f<--et) "·here 
morP than fi£1 N'n speci<:'s can be collectf'cl 
in a relati,·el,v small c1l'ea. 1t is r emark­
able 1hat the upper RurfaC'e of the 'rings 
of most species i~-; white ·with a wider or 
narrower black mcn·giu and it is the low0r 
:·nu·fac<' which is lllOI'e colonrl'ul. lt shows 
varions combinations of brown. r ed. )·ei­
Jow, orange, black and white. 

There an' many l;ngr ~md conspitnotts 
moths in Ne"· Ouiuea with long tails on 
1 heir hindwin~s. Sli(•IJ as the Tit" rtniN; 
1\loth. a Uiant 8ilkmoth, the dark-brown. 
s iiY rry-wltit(~ stt·ipf'd ~ydalarn1011 :\foth 
and its brig-ht-colont·e<l <.l<n·-flyjno· re'lativ('s. ...._ • • t""' 

IlowC'Vt'l', sonw families with mnch smaller 
rrprN;euta1ives. are n1o1·r int<'n'stillg to prn­
fps-;ional c•ntornologi. ·ts. Onr of the richest 
I'ClmiUcs i:-; eall<:'d the Pn·alidi'lf'. 'l'hr two 
C<t11adian s<·i (•ntists '~· ho YisiiL•d J(' \\' 

U11inea last yeal' (·oJi e(·trd more:• than 1.000 
dilrPrent 1\ill(h; ol' t·hese. :\Jany of t·hem 
WC' I' (' IIC'\\' d isCO\'('I'ies. 
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BEE'rLES 

Beetles repre~ent the most alnmcl;-mt in­
sect Order in the world. O n<:' of the most 
intrrrsting beetle familir!-> in Xew Guinea 
is that of the RhinocPros B c('tles. lt in­
C'ludes smal1 ish speeies from a half-inch in 

A New Britain Coconut Rhinoceros Beetle 
(Scapancs gro~sepunclalus). 

lellgth to laq.!:t' <.lltd ,·er~· large Forms. 'rhey 
all are uniformly black o1· bt·own coloul'ccl 
and many species bavr peeul iar horns of 
different sizes. The Jargr.Ht sprC'ies. Oryt­
tes centaut·us, bores into t·hc nnopen<'d 
fronds of coconu t a ncl sago ptllmr-;. fts lar­
vae are la1·gc, fat, greyish-white grubs 
•Nhich are consider ed to be a delicacy by 
somP of t lw nativ<' peo11les. A smallE-r re­
lative, the Asiatic I{, hi noeet·or-; BcetlP, was 
aeci<lentally introdHCNI d uri11g tlw \rat· clll(l 

i1 b0ramr a q taite scrions p<'st of )' Ollllg' 

coconuts on the Gazelle PcninsuJa oE New 
Britajn . Thcr<? is a large <·oll ce1 ion of 
Rh inocC't·o~ Brrtles in thf' entomological 
IHborator.Y of the Department of A~Ticul­
turc, P ort :JiloreHby. 

Thl' famil~' of weeYils has more ~pecies 
than a11y other in~ect family. One of thr 
largest Ne~ \\' Gni11ra s Jweies i:-) the Blatk 
P alm \Ycrvil, a pest of c·oronnt palmr-;. 
Various speeier-; have been found boring in ­
to the strm ancl branches of coc·oa tl'cer-; 
and coffef' bnshps. Homl' IIighlancl forms 
ha,.(. conspicuous horns and lar~c tubrrc:le, 
and 1111;111~· spc•e ies in the 1ow1a1H1s Rrr very 
c·olourf'ul. 

'T'h E> larg-e..' g r oup of lJeaf Beetles, rep­
rrsenting scvf'ral families, arc sma 11 i~h or 
verY r-;ma.11 insects and manY of them ar<' 
mrtallit~ grrf'n or blne. A coilection of O\'er 
1.000 Ne~· Guinea spcc·ics is awaiting srif'n­
tifi<: stncl.'· in thr Bishop .J[ItsE>nm, Uono­
lnln. 

The lcll'geHt be<?tle~ or New (iuilH'<:\ arc 
found in the family of thr l;ongicorn or 
);ong·-horned lkrtles . .. ..\ giant spE-cies, fla s­
lerlia bongain1·ill.r•i, "·a-; nclll1N1 aft <' l' the 
W('l1 lmo\\'n Fl'('lH'h rxplorer. n ()\Y('\' <'l', 

ther <' a re a lso Y<'l'Y small sp<'rirs amongst 
longiC'ot·n beetles. mrasurin~ only 1/ 16 of 
an in<.:h. Some of thes<' havr h<'<:Olll e aclapt­
('(1 to introclne:e<l crops as host plants. 

P ot· the C'Oilr<'tor a1H.l tllP zoo~rcographist 
the insert world of New OuinP<t is most 
interestillg". Bnt \\'e :hall h<~ nnablr to givr 
a tnw pidnre of tlu~ ot·ig-in of this faHna 
uutil a sm·vcy h.as het>n nndcrtakrn and tlw 
C'ollE'decl mat<'ria Is id r ntifiPd h.'· sprc· ia 1 ist . .; 
in the Yarious ~roups. 

.1 .• 1. IT. l'i7.t·::q• J\ ."\ i- ~;u 1 umolo_g i>-1 with tll<' llepart 

nw nl "' .\ trri!'ul lnn ·. Stork aud Pholwrit·~. Purl \l orc>•h~· 
Brll'll ill lluu:rar.• i n 1111 11 his t·itiz<'tl'h ip ha~ hr••u a ll t•n••l 
thr<•e t i nH·" b.• pol it if'u l t'l'(•llls-t ro nt ll nu~ar-inn tn ( ';wd1n 
,Ja •·akian. tn llun~ar ian . tu .\ u,..t raliau. Dr Szt•nt· lvau) 
nht ui111'd hi~ l'li . D. in l 9:lG trom l'azman.• I'Pier l nivl'r>it.v 
ut Scil•net• , Bud:llw~t . and wns nfll't\\;H<b un till' ' t:df of 

tho• ll un:rariau ~~~~~t'U II t ol .\:tllll':t l l'!'ir•m·p aud la t l'r tlw 
l'uivl't'hitl u f ~<·i,•n<'t·. Sze~tt•d , llungm·.1 . 11<> c·: lllll' to 
\us t n tl iu a:. a mi~mnt in ) {1:;(1 anrl work~>tl 1or :q ,\l':tr' 

a:; 11 (!tli'Prnnwnt r·lt•rk hl'ttu·c· l aking ll(l hi> )ll't"enl pu<iliuu. 
li t• i~ ( ' hnin nOJn ell t lw St t ndim~ ( 'uwmittl'c• 011 l'<wifil 

1\ nt t111H>lo~.l. 
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Pygmoid types o£ the Mafulu tribe , 
[.,esi village, Ononghe-a mountainout 
di~ t rict inland from Yule Island and 
Mekeo, Papua. The average height of 
such tribesmen would be about 4 feel 

10 inches. 

l'hnlo. r . llml··~ . 

Peoples ·of New Guinea 
By A . P. ELKIN 

N I•~ \\' 0 l ' IN 11~1\ is a 111ost exciti11g 
island. l t pt·p:-;rnt~ somt' coastal 
l'ri ngr•s. with wa vi ug palm tl'ees. 

hrig!Jt hc><tt·hes awl t batt•hrcl Yillagc hons0s. 
sometint<'s hnilt 011 piiPs ont in the rPel'­
pt·ot<•<"fed s<'H, O\'C'r whieh <·anoes ply as in 
an id,\'llic· Vt•ni('(•. Snch is the eag<>rly 
<lWaitPd pietlll'(' or H tropi<' isle whith thr 
IH'\\'<•omrt· hopc>s 1 o s<'P. 

OthPr parts of tlw coa-;t. 110\\'t'Yer, parti­
c·ularly on tlw south, <'Onsist of immrns<' 
mud flats through whic·h. hy man~·-<"han­
nPIIPd mouths. g-n•at t·in' r ~ystc•ms nwand <> r 
-..lug-g-i~hh· in thr drT sPason out to sec-t· but 
in tiH· .. ·\\·t·t '', " ·hr.n driv<•n ll\· toJT<';ltial 
t·r~im; O\' f'l' stc•rp dPs<'C'llts and ·hanlkP<I h~· 
po\\·el'l'ul t idc•s. t hrs<' samr riYc•rs rage• l'uri­
ously as tlwy hul'l wat<•t·, mnd and tl.'<'<'s 
towar·ds !hP O<·c•atl. And vt>t P\'C'n in th<•st• 
uninviting- rPg-io11s. tc•ns 'or thousands ol' 
JWnpiC' li\'<• in pil<' dwPlli11g·s 011 tlw nntd ­
flats. i11 SOil!<' distrids in long, cl i viclt·d 
howH•s, <'iH'h how.;<' H vi llagc>, and pndd I<' Ol' 

pole• t il C' ir log <·anm's ;-do11o· tll\'l'iad \\'<11<'1'-r- . 
\\'<I ,VS. ()11 t Of' { he• S\\' H Ill J>S the\' ob( (l in 
food l't'Olll tlw sa:.ro p<tllll, 1111d o11 hi ~ . .d1<·r 
g rcHtlld t<'tHI th<•it· g·<ti'CI<'Il~. 

l~x<·<'pt 111 t ht• g'l'<'Hl ddta regiOns, a 
hinlt' l'hllld or hills and g-orges arises not 
l'ar l'rOil l t lw <·oast. <•·fft•rtivr l)' sepantting 
1ribrs l'rom <me another b~- con<·ealing 
mil:ils and rain:-;, by rushing lorrf'nts. lllHI 

h,\· I'('HI'S oJ' th<' Stl'i-lllg'l'l' WhO is bnt ditlll~· 
st•cn. No t lw hamlrts nnd villages art' 011 

th<' trPsts ol' hills and thr "roads" wiml 
a long· t he• l'i-IZOI'- 1 ikc Nlg-Ps of tlw ri<lg-<•:-; 
H lld SIHII'S. 

' l'lw 111ost astou11diHg: f<~<ltnn• of \ e"· 
<:uin<'<l. howe\'<'1'. is tlw grPClt <·<•ntral 
II IOilllti-lill S,\'Sic'IIL IH'HI'I,\· c-~:-.; long ClS tJH' 
island itspl 1'. .\ nd hrt·e is a nwn·rllons 
c·il'<'lllliStHIH'P or lllOd<'l'll 1imt•s: althnn~h 
m;-my <•xploring· <llld patrol p<ll'lit's had 
pushrcl up tiH• g"l'<'HI ri\'('L' systrms t~ml Ynl­
IP\'S l'at· into th<' tllOIIIIIHinons bctt"khom•. 
a 1; d al t h o 11 g-h a<' ro pI <IIH'S ft e ". n bon t 1 h <.' 

ntOltllfi-lills 011 lllHil\' <11111 val'icd mi::.;sion:-; in 
post - \ VcH·ld \\' ~~~· ·I Yl'tll'S yrt np to 11w 
<'i-lt·l v H):~O's W<' t lto11~·ht t h;lt <1 hont hall' ol' • I-> • 

t IH· l'(' l lll·;tl l'l'g·iotl or lll<' island \\'()S ltlllll -
lwbil!'cl, Hnd indP\'d ullinhnhitahle. h~· r t>H­
solt or its l'llgg·pd llil{lll'(' and inhospitnhl !· 
l'il i 11 I'OI'<'"t "· 
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Both this man and his wife are from Goroka. 
The man is taller than usual- about 5 feet 
9 inches ; the woman 's height is 4 fee t 4t inches. 

Photo. .\ ut hur. 

A _true p ygmy fr om the Sch rader R a nge. New 
C umea; he ight a bou m 4 feet 5 inches. H e is 
wea ring a cassowa ry headdress and a n a rrow gua rd 

o n his right wrist. 
I' hnl o. . \ ullwr. 

.. H)( 

Then the rnirade happened: a r <.'velation 
oc<:ur r Nl . P r ospe<'tors an cl Admini!->tr ation 
officer~ moY ing not from th t" coast, but 
from the upland Bulolo-\\Tan golclfi <' lclH of 
the eastern interior, r each ed the t op oJ' a 
di vid<' and looki11g wrst saw n nmis1 akable 
:-;ig·ns of human habitation. \ \'" it hin th l'e<' 
y ea1·s Pxpl onttion r e,•caled an en onnow.: 
populahon of what we now kn ow to lw 
a bou t 600,000 in th e Aust ralian T enitoriPs 
alone. Th ese li\·e partly iu expansive Yal ­
lr .vs about 5,000 or 6,000 fee t above xea ­
levcl, g-na r<l Pcl by hig h for b id ding r a ngeH. 
O t hc1·s live on t he rno untain si<l <'s, 11p t o a 
he ig ht of 10.000 feet. A 11 <'dike are good 
~nlrd C' n f rs . <'ffi cie n1 h onsr-build C' rs and , as 
we h avp lea r n t. ~hre1-v<l business l'olk. Q11ite 
a mazing·. t oo. was the cliscoYer~y t ha t ~1 part 
from t hose in t he t wo caxtcr n vall eys 
(Kaina n1 u and Gorok a ) . these people do 
nol li vc in Y1lla g es l>ut in homestead~ as 
om· fa n ner s nsnally clo. Thr y me<>i fo r 
bnxine:-;s. ter e m oni rs a ncl gossip in wr ll ­
krpt pu bl ir parks. 

'I'he Dnt<"h . too, t hanks pa rtl.'· to an ac<: i­
drntal aer opla ne landi ng. learn t ahout t lw 
same JH' l'io<l tha t the mott11t a inous in terio1· 
of t he wrstern half of New Gnin <'H was 
al so t hic kl y popnla1 ed. 

'rlH' nativrs came to New G nitwa in a 
pH ·t }Wriod or in p eriod s as yrt tmdate<l . 
<-llHl d id so, ;:H·eor <ling t o linguisti<.: ancl clll­

thropolog·ical an a lyses, in mor <' than on e 
wa ,.r. 'I'h E> ph,,·si<'a I grogl'a ph~· or t lw is­
la nd has ht-l<l a brarin g· on t he g' l'<'flt <l iY<'l'­
s ity of propl r s a nd la nguag<'s. 

I f \\'(' go h o111 OtH' end of lh t' is la 1Hl t o 
f he o1 h0 r w<~ a I' <' ama7.Nl hy t lw va ri rt.'~ of 
t y pes. rrh r r r cll't' thr nwd ium -to-sma ll , 
li g-ht ln·own . f'r izzly-hai i'Cd " t·act•x " of t lt f 
f'G\St(•rn en<l or P apua ancl t lw lH'Hl'h,\' archi­
l><'lng·o('S, w ho arr usnall:· tallNl P apno­
::\Ir lil n0:sians <W<l an• l' l:'gard ed as be ing­
p redomina ntly :\l r h nH•sian: the) ' sp r ak 
~fehtncxian \ 'ar idie:-. o f lrmg·uag<' . Tlw 
d <' I tc1 s a 11 d s w a n1 p ~ · h1n d s an <1 111 os1 or the 
c.:oasts arr oc:c·npi <'<l by t·r lrt t iYd~· 1all. chnk­
h r o \\·n. f' I' iz;,l y - ha i red P <'OP I r s. l!<'l H' t·all y 
call ('<l J>apnan, whose t·ompl l'X la ng"uap:<'~ 
c-u·e \ 'fl',\ ' cliff<' l' t' llf fr-om thf' :\ fr lan esian 
1 ong nes. B n t P n p 110-~ l <'hlll<'s i a ns a n <l 
Pnpw1ns ,·,u~· anwng tht'Jll st>ln•s and so 
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<:Hu be ~llbdi,·ide<l into i\u·thet· wt·oupx 
I 

. !'-< 

w neh have resulted from migrations and 
misecg·enation ancl Joral variation. 

'T'his is nothing, h owever , lo the differ­
ences scrn wlwn ~we get into 1 h<' monntain­
ou:s h intrl'la ncl and 1 he ccntnll ranges­
into t·egions where groups eoulcl. and did. 
live in a high degr·ee of isolation for Jong 
periods of Lime. They were ill verv manv 
cas<.':-: shnt otf from each othrr by mountai;l 
b;:1 rricrs and almost impa:-;sa bl<' ~·avin cs and 
torrents, by hopical rains and f r eq nent 
opaque mists. b~· ba1Ten '' no-man 's'' hmcls 
and by impen etrable jnngles. So they in­
bred. rrhe types were affected by envit·on­
mcntal fac t ors- t h e ava ilabl e foods, t he 
a ltitndes, and the kind of life fo rced 011 

them. P ossibly . too, an ideal type ap1)earcd 
whielt was sought and fixed in mating·. 

l\ f oreovcr, i:->olatiou and adaptatioll r e­
sult 110t only in out ward differences but 
even more import a utly. they g j ve 1·jse to a 
bond of !:lentiment a ml belief cputrino' on 

l:"! 

the local envi1·onment , ancl al~o to chs-
tinct dialects and cnstoms. Once this 
oecurs the groups across the barri<=•rs be­
come. regarded as strang·e, dan~e rons and 
treaehcrous, who will attack a ncl kill with 
both material weap ons ancl ah;o ,.vith 
xorcen' . This fear and its consequent 
watchfulness emphasize the isolation and 
put a premium on endogamv ( i·nbreecl­
ing ) . Of cour xe then' was ne~·er eompletf 
isolation and stndif~ ar<' iJ1 progTesH to 
determine the '' n ew' ' l'ha rac·ters iu­
troducen by immigrant groups or br <·on­
tact with neighbouring gronps. 

As a result of some such proe(~sx we fi1Hl 
the pygmoid Kukukuk11 in the interior 
mounta inous reg]ou between K erema and 
Wau, and slightly bigger l\I afulu and other 
tribrs cm th<' ir east. T n t he ea:-;tr rn va ll evs 
of the 0<'ntral fli~hlands are peoples 'of 
va r ying- xtatnr·p from pygmy si~c to ta 11 ; 
hut a:-; W<' pasfi \H"!st along th<~ is land 's back­
hone vvc noti<'e tha l thP~· t<•n<l to g<>t 
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Htockif'r in build a nd present distinct !eat­
nres of faee Hnd head. And beyond Mt. 
Ilagt>u , in the Wabag su b-<lis1 1·ict, we sec 
a IargL~ population I iving at heights 
of £rom over 6,000 fret to 10,000 feet on a 
nearly complet<-' vrg·etat·ian diet, consisting 
mainly of s wc<'t potato. They are well 
d ev~ lo}w<l i11 the c·b~st ancl shoulder s all{l 
leg musc·l es. 'L,Iwr can yod el with ~T<-'at 
vohtme. But t he~' at·c a short peop le 
bar r ly averag-ing five feet. nJany men ar~ 
two or three incbe>s less, and manv women 
shorter sti 11. Indeed women of fon r feet 
fiye incltt>s ar<• not nneommon. 

rfhis short. Stl'OI1gJy built statnn> is snr e­
l.'' an adaptation to a ver y ruggecl, lnonn­
tainous en ,·ironm ent, just as the Wabag·as' 
hig h haemog lohi11 values can be correlated 
"'·ith thr Yarying hig·b Hl1 itml<'s at which 
they live. 

Even more stl·iking is t ll(' r('(ldish-v;rhjtc 
t·o white i:ikin of a noticeable percentag-e of 
the population of both sexrs and aU ages. 
In ever y other featur e these individnals 
seem to be the same as their own full 
brothers and sisters. Header s of J. Hide 'R 

Papna11 W onderland will 1·emember his 
discover .v of. a rNl-skinned people. jnst as 
fnrtber on he came across a race of .black­
skinned Pbaroa hs. A light skin nwtation 
(or could it bP an he r editable factor from 
a cr oss v;rhieh occnrred perhaps centnri e~ 
ago?) pf'rsists and appears in a pl·opor­
tion of thr population. whirh ha~ :vrt t o 
be determine<l. 

T n addition to thesp and other types, 
1 her <' m·e a few grorq)s of true pygmieR, 
~uch as tlw sl ight!~' built. light brown 
i\ iome raer in the Schrad<'r Range, and thf' 
ri'apiro mHI Pe~·WCIH•m in the 'N"ctlw rlands 
r <"gi<m. 

New Guinea is, incl rrd, a vrt·itablr 1a hor­
aton- of hmnn hi Wlt'iat'ion- of thr evolu­
tion of t' <-l<'<'s. 

Breeding experiments with marsupial mice (A ntechinus flavipes) are bein:g conducted at the Australian 
Museum by Mr. B. j. M a rlow, C urator of M a mma ls. Four litters (twO: of 8. one o f 6 and one of 3 

young) have been born. One mouse weighed at birth turned the scales a t 16.4 milligrammes. 



OUTDOORSMEN throughout Australia 

have learned to TRUST 
Paddymade Camp Gear. In remote places where equipment must do 
its job in all weathers and under adverse conditions you will find 
experienced men and women ustng Paddymade Camp Gear. In the 
Antarctic, South-west Tasmania, the dense scrub of Victoria and the 
windy ranges of Kosciusko you will find men using 

PADDYMADE CAMP GEAR 
It will serve you well wherever you may go in the bush. Illustrated 
Catalogue and Price List free on request 

Paddy Pallin Pty. Ltd. 
201 Castlereagh Street, Sydney Telephone BM 2685 

N~\V BOOKS - -- BARE Bt)OKS 
Early Australia and Pacific-Nattual History- Horticulture- Biographies- Art- Literature­

Private Presses Limited Editions- Microscopes, Surveying and Scientific Instruments 

WE RECOMMEND THE FOLLOWING : 
i .E~V GUiNEA LIBRARY- Catalogue of Evan R. Gill's New Cuint•:t Lihn\1'}' , which is in e ffect a complt-te 
b•hhography of works o n that territory, with special re ference to P apua. Limited edition. £. 2 !Os. Post ls. 

BIHDS OF CENTRAL NEW GUI NEA (E rnest Mayr and E. 'ThonHl~ Gill'ard). Results o f the Ame ricnn 
Museum of 1atu•·a l H istory E":pedition to New Guinea in 1950 <tnd 1952.. lllustrated. £,1 8s. 6d. Post 9d. 

S_Q!"TLY WILD DRUMS (Be th Dean and Victor Cnr<'ll). Tht• nuthors present an excitin$t picture of Nl'w 
Gumca and its inhabitants. Many e xcellent photogrnphs in colour and black and white . C I 5s. Post ls. 3 d . 

BUTTE:l~FLI.J?S ~F AUSTRALIA AND NEW GU INEA (ChMies Ba rre tt nnd Alcx. Burns). A re liable guide· 
~o the !dt-nt1fi c ataon. <l nd s tudy of tht· buttt> rAics of Australia and New Guint>a; a lso con tains much 
mformatlon _concernmg tht-ir haunts. habits. mig ration, mimicry and Llw association of cer tain specie, 
With nnts. Et):!ht colour plates, I 0 ha lf-ton<' plntcs and 14 t (•xt fig~.tn•s . C. 2 l 5s. Post l s. ;Jd. 

A~ _AUSTHA_L!AN BJHD BOOK (J. A. L<'nch, n·writtcn n•'d revised by the late Crosbie Morrison). This n e w 
edthon contams a complt>te n('w set o f 32 full colour plates. 2 1 black-and-white drawin)!s and 8 full-pngf' 
r:hot~graphs. To the ind :vidua l d est riptio us of hirds h ave !wen ndded notes on the nestinl! habits of each 
spec1es. £I 12s. '6d. Post I s. 

WE EA RCH THE WORLD UCCI!: SFULLY FOR RARE A D OUT-OF-PRl l T BOOK~. 
ADVlSE US OF YOUR REQU I RE~lE TS. 

N. H . SEWARD PTY. L TO. 
457 Bourke Street , M elbourne, Australia. MU 6129 



The 
Australian Museum 

The Museum is open free, daily, at the following times: Tuesday 

to Saturday, and Public Holidays, 10 a.m. to 5 p.m.; Mondays, 

12 noon to 5 p.m. (during school holidays 10 a . m. to 5 p.m.) ; 

Sundays, 2 to 5 p.m. It is closed on Good Friday and Christmas Day. 

To Students and Pupils of Schools and Colleges special facilities 

for Study will be afforded if the Director is previously advised of 

intended visits. A trained teacher is available for advice and 

assistance. 

Children unde!" 12 years of age, unless accompanied by older 

people, may be refused admittance. 

Gifts of even the commonest specimens of Natural History 

(if in good condition), specimens of Minerals. Fossils, Coins, and 

Native Handiwork, are always welcome. 

The office is open from 9 .30 a. m. to 1 p.m. ; and 2 to 4.30 p .m. 

(Monday to Friday), and visitors applying for information there 

will receive every attention from the Museum Officials. 

College St., Hyde Park, Sydney 
.. 

\\' holl) S<' l up and l'l' i nl "" i11 \ 11~< 1 I' Ill ia fo1· 1111• JH'OJH'iPl c>l'-., TlH• ' I' I'Us lt't's ul 1 ht• \ us\1':11 inn ~I usl'\111\, 
lt~ \ ' . L'. :\. 111 . 1•·11 '1' . lhiVI' t' ttnwnl l)l'intc•t•, ~)dlw.' . :\ . ~ . \\ . 


