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PROSPECTS FOR SETTLEMENT IN NORTIHEASTERN
NEW GUINEA *
]‘1|ﬁ]"|"-,'.1r['1]
Earlyv one morning in Mareh, 1944, our transport |r1.‘llll' rose oft
the steel mat of one of the new Allied air strips near Port Moresby,

Crittnea, and headed northwestward toward the eloud-w rapped

sunitits of the Owen Stanley Mountains.®* Half an hour later we

hadd climbed to about =000 feet .'IIII[THJ'IIM]:11!"][”]'”11”\’”"]'.1'”‘-1'.1]I |
da narrow cleft m the ranve, |:r'_‘-.lshl| I:rj« one of the most exertine
panoraimas we had ever seen, with a confusion of stes L stded moun ]
tain spurs in the foreground, the deeply-scored surface of th -r
platean of central New Guinea oftf to our I ft. and a series of 111&l

(51 Honntam ranges risinge wave on wave toward the northern
norizon. An meredibly blue sky above and wraith-like swirls of

attered cwmulus clouds below us heivhtened the color contrasts of

alley tloors and mountam slopes, with their chaneine patterns of
torest, rrassland. and native 1EJ|;|:-H a1 orardens Hhi"]& seemed to |
be abundant m these highland vallevs, Crossinge one ranee after

mmother. with ecach '-.,||]+-I'-. At mMotntain crest 1|1‘*:'-'|‘|||: INewW VISTAS
Ve '.'.lt_i_ wWeaent mto @ iqu‘_"~ LTy '.|rf-- :i--%:- 1'-‘5\.;II'IJ i ‘.‘.I-l- n'\[hll~'--' er'
..u.i..!I-! il th '1n-~|! il f:'l*' \'mTiH':J-L.i'm!H '.':”r'_'n 1A r \;.14];{”]! !]ln

IS my introaduetion to New Gnimes

In the months followine T came to know this nart of New Gines

1 Dot both from the cround and from the air My work took

by a1 to various parts of the Markham and Ramn vallevs, to

platean between Bena Bena and Mt. Haeen. and to the coastal

lowlands between Lae and Dobodura.®** Aerial observations were
re supplemented with eround traverses b jeep and on foot

cre were opportunities at various times during my stay to talk

th Australian military personnel and civil government officials
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[OWA STUDIES IN NATURAL HISTORY

long resident in New Guinea, whom [ plied with questions about
native life, problems of transport, mining developments and pros-
pects. forest resources, elimatie conditions, soil fertility, farming
and grazing possibilities, health conditions and hospital facilities,
and rovermnment phmx for postwar reconstruction. In most cases
these men spoke about New Guinea’s prospects in what seemed to be
a reasonable manner, balancine the known assets of the country
against its recoguized liabilities, and the needs of the natives against
the interests of the white man.

Additional information was obtained through conversations with
Ameriean military personnel, especially medical officers, engineers,
weather forecasters, and agricultural specialists in the Quarter-
master Corps, and from various reports, letters, memoranda and
published material on file at different headquarters.  Visits to
Australia helped to round out the picture as contacts were made
with Australians who had either lived in New Guinea or on other
tropieal 1slands north of Australia at one tiune or another, or
traveled extensively there, Sinee my return to the ['nited States
November, 1945, there has been further opportunity to examine the
literature on northeastern New Guinea which, meacer and some-
times unreliable though it be, is at least of some assistance in help-
mg us to assess the resources of the region as we now know them
and to formulate opinions on the relative desirability of this part
of New Guinea as an area for settlement.

We possess insufficient reliable information at the present time to
Justify a detailed analysis of settlement prospects in New Guinea
as a whole. Casual observation, most of it from the air, snggests
that the greater part of the island’s approximately 312,000 square
miles * of surface is either too rough, high, densely forested,
swarmpy, maceessible, unhealthy, hot and homid, infertile, or thick-
Iy populated with natives to permit large-scale settlement. Present
estimates of New Guinea’s population carrying capacity might have
to be revised upward, however, in the event of unexpectedly rich
mineral or petrolenm discoveries, substantially  mereased  world
demand for tropieal hardwoods or plantation-grown produets, in-
ereased population pressure in other countries, tolerance of lower
standards of living, or changing land and native policies, Most of
New Guninea can not properly be evaluated nntil its resourees are

more thoroughly prospected and inventoried, the needs of the na

Fstimates vary., This one refers only to the main slanil.
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-‘.-]i||*'|| ;|l:-1 "n"."l']'l' CeOoLe .'|I11| iHIJilil'.'|| Tt':'!l'h

ndderstood than at present
We Ve reached a point, on the other hand, where certain
EAew Giunea should be examined more carefully in relatios
slatd s tat | < and !r-'-ﬂl}u|lll---x and to world-wid
| nulation .'1r|uf Land use, 1The dT'EAS ‘-J'..'l'
Ll d h consideration, in my opinion, lie in
! ' [ Al abhout the head of the Hnii'ui'l'nl.u..
n i LTI P Papua and in the VICITITY of Huon Gulf on the
! land 1 the Mandatedd ILII'J'I‘H-II'} of New Guinea
sing this opinon, I have soms support trom a number of

")) § 11T "]-.'."!1'1i'= l-l*-',' |

ermn resulents i New Guimea

r less familiar with al condhtions. Defore turn
* 10 i) aivsis of th il pects 1N northeasters New Guimnea
refore — the region which T believe holds the ereater nromise of
. , 0 the obse




SOME COMMENTS BY OTHER WRITERS ON NEW
(ITINEA'S PROSPECTS

{s11 10100 D w1t other Parts of the Wui']ll, has both 1ts
mters and 1ts .]1-|g, racers,  Some visitors, entranced with  its
snowy pealks, green juneles, emerald lacoons, glistening beaches, and
the stone-ace culture of some of its natives, see it as a neglected
land, o land of 1mmense even Stunlimmted resonrces waitine
.1'|l_1. for ontsiders to brine knowledee, enerey, avid tools to trane
torm 1t mmto a great island empire. Soldiers of World War 1T who
slogoed and foueht ther wayvy T]'I'r‘nll_‘_"}l some of its SWalnps and
Jungles ad over its fogoy, precipitous mountains, or lanegunished
for Vedr or two o at remote ”1'|||T;|r-:..' hases, IlmlliI“_\_, and under-
"T"””E"'i'].'* constder it one of the last |i1.‘|i-l--. im the worlid where Any-
one woitld want to live. The truth scems t6 e somewhere hetsroan
these extremes, New Guanea is a larvee sland with Iany l;illil:-;wil;'n'r-.‘
and IVHIRTR rzlnmim; a land of l“"“'l'*_\' and ‘n"-l'HITl;_ of RN End
failures, of significant possibilities and rather severe limitations.
LInoe |||.'|||'-~ H[!il]in]! ill:‘a".'w‘u'i'l', ia hnrlHI!l Ty Ilt- t'u|nt‘1'!i El*\.' I}i*\ |“‘|""~"1IH|
F|]-|-I_|i|"I'T]II|IH, a1l we therefore turn to other H;“_“}“”‘J‘ Forp jlh];_{'
ments on this debatable land.
Marr ' writes of the Markham valley in New Guinea that ““This
tract of conntry . . appears fron Ay ]u:intr-:. of view to be one
the most prowising m the 'l"'l‘!'llT'.*I'}' of New Guimea (toeether
aith the Ramu and Purari vallevs) for the grazine of cattle, and
the possible development of native agrienlture under administrative
stupervision.” He adds: **. 0 the Markham and Ramu valleys have
a healthy chmate siatable for white settlers, a soil of great potential
tertility. and a elimate suitable for the grazing and fattening of
eattle 7
OF Australian New Guinea, Roberts © writes, ** Neither colony .
P-II"|H. or Ex-German New Guinea .« NAS i|='\'i'Il'-]lmi IS [‘l'ihhll'-
tion to .iI]“I.Tili'IIL_' ;llrp[-;b;u'iliﬂ'_r the |inif11 and the crltures ””1!‘1' than
copra are clearly i their infaney. The difficulties are lack of capital
:.-;-!. . Marr: **An Agrieultural Survey of the Markham Valley in the
Morobe District.’’ Thie New Guinea Agriewltural Gazette, Vol. 4. No. 1. Jan

IAATY ll:_l_-\_

. 1‘\: I'I ..II'.-I i ! || L.r

Y, |] “‘”.I” rts f"-‘," il tiisn .’J aliteans & i l|r".h' i, | ||FI-|||.|!|.. :'.r_l.. 1.
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and shipping rather than a shortage of lahor, so far as the European

= i'lrflt't-l'nrl!

Reed * regards the cool and relatively dry uplands of New Guinea
s “‘-\'*'”»ulhli'“i[. h]nluuii-nll_\ at least, to further white settlement ™

especially sinee they are free from malaria. He continnes, ' Af

Kaimdi A nuning community at an altitude of 7.000  foet
I‘jIIl'n|n';||1 hotses nroe :--1||'||r||..] with ];.1.11!.: staoves and ‘1-.-|:1,,-~~

and blankets are a necessity every night of the vear. '

Kriege: Stintes 'INew Guinea s total area of 360 000 SO LA
miles of trapical forest swartips, and high, precipitous mountais
"h-‘ll'll'-x' NUHHIDET | PICVid i ol et )y '!-| ol i = e )
almost entirelv un eveloped

Wood," & prominent Australian economist. coutends that " Muel

‘Hj'l"”'ill] .I.'!I.'..nll | il ol CTIOFLN s I ['lel'!-. "X is1

- .-.i TEL {=1
and rives -.-|]-_' bt the chmate is e "]'l." it 1
the 1sland abounds plants and timbers of a hioch mile valu
bt HO serious gitenipt l1as Yot been e |_~.,1-|L.u:' i vie'rl to 811
vy the great resourees of New Guines more than 120 variet
of useful timbers are known to exist ol whiteh the dens Hal
which resists the white ant is at present the most importan ]
monmensely fertile valleys and pluins afford great possibilities |

the ¢|-"|.'r'fl-|'-ll|-*:1l of tropieal agriculture By reason of the distribn

tion of good soils at varying elevations, every tropical conmercia
erap can be grown in the islamd, Coconuts. rabber and ~Isil-h ;
are the muin ]-|.|r|T;|Ii111| Incdustries so far established, Cofle Ol o

vanudla, kapok, cocoa, tapioca, cinnamon. tea and tobaceo are all

being grown suceessfully : but their eulture has not vet been at
tempted on o lavge seale.  Sugar-cane. nutmees. banaios VLIS
breadfruit, ginger, and many edible fraits are also widels CIOW
the railway may vet do for New Guinea what it has
For Central Afriea

|..1.1'!‘~ |-'rl

Hw-~-ir:-.: nsserts that the ;i'_'l'iu'||1111|';|.l apportunities i N

Guinea **far exceed present uwtilization’ and goes on to sy that

I‘TIIIIP"-. i[|]lllll"i 1wl rllli.'l. i Hnr1u|-',‘|] ||1'n.l1iq"r-. ||1i.' ,'||m|.| T '|'|4.|.-....- i h‘“'

&H'h_‘l'ih“r “I, T-'III-I""l';H!' areas whieh It I'l.l‘*- i i 111'IH¢-H*~II;IT~'IJ_ RN

—

. W. Rewd LT he \1.||\Ilu_h: of Modern New Guinen, ' M R |
Plilan N " Vil IN, 12

" Horbert W 1'.||--|,;-| Y sl ||-r]-=-~ Of the Western Pooific, Microne<ls

v Maoelanesin, ' St hsoiran fuxtotul 11 Bavkarounid Situ - M i i
L, p. 61
HGordon 1, Wood L'he Pacific Ra Ohxford, 1041, pp. 8254
Keosing : The South Seas in the Modera Warl f,op. 87 sudd p. 31

- .-l_‘_

-*s-— ——;- =



PROSPPECTS FOR SETTLEMENT IN NEW GUINEA 11

he grown on the plateaus and higher slopes. ™ 1e adds that, “* Pota-
toes and other CIOps characteristic of more temperate climate
have been tried out very suecesstully at a high altitude experiment
<tation in New Guinea
\ For the fatne . TI'H}lil'-u iH }_’.’1']'!1*l‘il!. ?“'*‘IIIHHIT.“' il !ll‘nfr‘\mil'
tany P vears and now Iirector of the Sheflield Seientific
School dt yale University, writes, ** We shall more and more use the
svnthetic ability of plants, not simply for foods or for specifie -
dustreial materials but for those simple and really basie raw ma-
tertals hike sngar, starch, cellulose and proteins from which the
mdnstrial chemist can, in turn, make so much . . . the tropies, with
their high temperatures and other favorable conditions for plant
crowth, will more and more attract the attention of producers for
agriculture and industry
Elkin," a well-known Mustralian anthropologist, has a less favora-
hle opinion of prospects i New Guainea, He writes: ** White devel-
opnent, pal r':.-uf.-n-l;r of the land, has not been |lllhhl'l| to any great
leneths, and that for two reasons : covernment restrietions in the
mterest of the natives, and a lack of (dlesire or necd on the ]‘r;[rt of
many whites to work or venture in these tropical lands.’' He points
out that between the two World Wars, the inerease in land used by
whites was From 173,272 to 273.000 acres in the Mandated Territory,
or about 5000 acres g vear. Almost all of the inerease was in OC0-
nut plantations (from 165000 acres to about 261.000) bnt the area
tder cacao mmereased from 974 to about 2,500 acres, and that under

2,000 acres. The total area in use, however.

from 68 to abont

el the energies of less than 600 aerienltural settlers
Continning, Elkin ' says, ““‘Several factors have contributed to
~]-.1' NN Sevnn <low 4]1'x1-|u]1r||+-:11_ '].1}I|* _'tl]lliilltEHTI'.'lH'Hrl‘- IIEI‘»'-‘ Xer-
cisedd restramt o oabienating land from the natives' own LUsSe, for
tHiear mterest has been regavded as primarvy in this recard. But
so, mneh more land has been available for non-native use than
lHas been utithzed . . . i the Mandated Territory, up to 30th June,
LAY BHT. 199 seres of 1:!1!11 !I;u'l beon _:I'.'HlTr-ui Ty HHH-H-’ITi‘i'l*?‘\ for
tural purposes bat only 40 per cent of it is in use. The

ons mavy be tound 1n the '-il'|+"'I'|.'li'||T_‘u of obtainime sufficient

= Tiitltisl 1 "!':;:'.L || | i1 |:, 3T i'.'|||.'~ " w0 AN NS Iljrluif:’jh

\ Flik i I il I € hinvritq i {1 Nl f'.-.;af,- of the Southwest




Ifl-liiiTlii'
I|!|_|F|.-.r1-\
Livaegliess

(1< Hwri

there fore b
p,:-nu[ lunndd not now usedd wall be needs
wit tnst beware of alienatinge any ol
berginis It os Jhitheult 1o resuame Tor e
the hands of whites
(M the mmterior lhnehlands, Kl wWrites ~
'111-Tl';|||.| il nbhroad have gathered the Hmpression ol

explin
reports that the highlands of the interior of New Gy
Mandated 1 'ritory present a4 great oppasd
ment oo pleasant climate, with, of conrs

Avoaordine to the Dhaistraet COtheers whao
[rom s enstorn extremity, west ol the W
tor the Ihateh border, mmaeh of at s extreme

|'||L1-_l|| For whitte sett lenent But there are nregs whioh may by wl]l

ll]:l |I|.|! Litji ,|1l|l ||f|.+'| |I||'||||I||1‘w. I|I|'~.|' ulu-.II'il,flll' |

VLTl ks

thickly |u||rllf.t1w-| Assastant Distreiet Ofeer J. L T.*._‘hi-'l'

||'|1|T“"I il !'l W I.'hl-'l:-“ -I}_,""‘ !!'“l* l!|1"|" Wity ..Irlli*““l !“-1\'"“" |i"-'

Fikin,
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PROSPECTS FOR SETTLEMENT IN NEW GUINEA Lo

the region between Mt, Kratke and Mt. Hagen alone, and eensus
k18 stowinge that ‘|:i:~« Was nor an excessive |--~'I‘|1|§H|'ln|l_ S 'rn
My, . L. Tavlor the future of the interior highlands hes first of
all o native development: the natives will erow guinine, coffee,
va beans and European vegetables: they will also raise pigs, at
eelalists, to be cured at a Government eo-
[n the second place, after this step has
been well taken (and onlv then, we shonld add), there will be
development by Europeans who woulldl grow the same products and
180 raise some cattle, but only 1 a small way . . . it i1s doubtful
vhether it would be economically possible for FEuropeans to develop
the area [t 1s 100 miles from the voast. and the nu]_a means of
ransport for a lone time to come 1s the ib"l'i'F'i:lJ1-', andd this ih PX
Penstve vative labour 1s not available withont interferine dis
istrously with the native's own farming activities. There is prac
tieally no local timber for building purposes, and the area of
i ]l ntly usefnl LATININD land i*- Hiul_‘- ;HH-IH 10, 000) s are I'1:§lr"~.
il ths ;|'_'F-.|uiI~ cCarries A -‘nf[‘]_‘; (ense F||||-'1!4|T'=r~!1
Urofessor Dounglas 11 K, Lee™ an Australian physiologist who
O <0111 Vears has ﬁFljul'Jl-ul the 'eACT10NS '-1‘ Irin .'!||'l :llii|5|e1|- 'tlt ;U"!'l
tropical and humid tropical elimates, writes as follows about pros-
ts for settlement i New Guinea: *° Lwao 11};g|-4-~4 struck
IC S SIVINE o Vel')y direct e to ]'--[I1I|:1'.' -'|-1!I'1‘|r1iuil|x of ~-dr'.'lllliI‘.l‘,!
ungles and malarial swamps. The first was a series of open grassy
aces going from sea-level to 1,000 feet or more alone the eastern
of  the Ilvon peninsula, from Fortification Point to the
Cenersenan Grorge, W hether the soil (coral detritus) would support
ture T do not know, but the climate was delicht
Moreshy vou ean have it s jJust like a bad piece of
Carpentaria, owmg to the local peculiarities which deprive it of
tall B una Daobodnra and Lae are flat, uninteresting and
pressive places. Something could be made of Finsehhafen. I be-
'he Markham Valley, I agree, has great possibilities, Pro
that malara control is kept up. The whole of the Fly delta
e as very unpromising ; in faet, it is my impression that
Mitedy et i-‘_’- tar the worst nart of New Guinea
Ulve dhiffienlty [ see about developing New Guinea is two-fold,

It requires consitderable mannal labour, and that is what the

Is trving to avord more and more even in temperate
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s, Cyaavaerprn et 1~|]|m1,+|-. ierricnlitaral
on popaintion problems CX eSS
vith o common denominnto N Lavnaming
attention to the fnet that the more desirable . lvvs ar
il Wl |"“i"“!"1“| ter thier tiissed Tool & s v ' . F natives
v T hies Tarnvers the Talures of solidier settlement selie i 1 ll.'i|l1l.'1
the rather unfavarable econonie poasttion of plantations prior to

|
Waorld War 1 the difficultios of 1 insportation, and the ymproababil

Y of Australuins colomizing a *|~-!~||.|i P st 1y s

bors when there s so oisiels vt to b oliniis i the way ol

iy Austeahian, Certaam gquestions iy bhe rarses], howeyvied

s prgaments, Conld the cood b bands, dlespite 1

ItV 1u-|m!u'r|---|_ provide g number of sl sttenetivels
vernenthy loeatod sites For reeventionnl factlities nand rest G S
The oeeasional tse of setthers --li--llliill'.' |”"'""|['“'"| parts o th
loow lnmads, withont moanry L native CeOnOmY o med sty T e the

hny jpmris sl |||- o1 |--n|.||:|1-. '-Illl:illl-' ful' .i:__*‘lll1l[!‘|1l-|| -.--1H.|r-.4-1|'l s

1'|iil|! r1|'||[1|!_ ||||i 1 L0 VI T'I-'_H ],'illl“- I“,IT T“l AT IV "L".!“ !'-" |1""-Ihr

s it oy o o the |rr-'-|!~'t.‘|h|-- future " s th




'ROSPECTS FOR SETTLEMENT IN NEW GUINEA 15

tatlure of aduattedy ill-planned and poorly-equipped Anstralian
aldier settlement in Papua after World War T prove that further
white settlemient 1s foredoomed in Papua or other parts of New
Gumea ! Does the rather doubtful economie |IHH§“HH Of |\‘]i|]l“lli"“‘*
bhetore the recent war prove that IJ!EIILTiITiIIIIH have little or no futare
TN Crivinnea, « that these pre-war plantations put
i I . v I the copra basket instead of diversified
iHantation produets sueh as tea, coff ee. racao., s1sal. sea 1sland cotton,
cineer and other spaees, tobaceo, abaca, tune trees, and derris root ?
Is 1t ossential or desirable that Australin be the uT|1_a sonree for
nlerants to New (GGnines It not., are there other cotuntries that
nieht ‘~‘~J|]f||:|l- |-t'1-‘-.!4i4- settlers suitahle For sueh r'|h|1r||i,r'.:|1in11, ( andl
11-'|'|-|r1xlir]- to Austrahia), and at the same tine contribute funds
sufficient to improve transportation facilities, build adequate houses.
LA _~-|-':4! Al e u!i1;ii|: u-nnz|-.-\.‘--1-_7 .1-|H-!-|'~_ -*TILII“%}! Gl

Fianental stations, and euarantee the settlers g reasonable SRS

Pl they can oot on their own feet’

NITET aned RITE i |r'«’-i|-:!~— Al rulunil[-'rui i1 I}Iiﬁ =11 Il_‘s [ haye
been unable to discover in the available literature on New (aines
All) l‘l';l|i'n il tatledd 4]:'~--r'!LI!iHrI andl r.'JI'u-T'Hi ~'~-H-~1-l1-r';|1i'n| of T|11' s
sibilities for settlement in the spectfic area on which attention is
here foeussed : the Markham and | "pper Ramn vallevs of north- '
castermn New Critmea and the ,'r1;|’[+':|‘._l 1.‘1”!‘.\'.‘» .-nul TlIJIHItF:lIHl *-»Tr-]wk
bordering this resion on the sonthwest,

I 11 (o1r .'|.|'||~l'1-.||‘|': Ty Tl'i" ||1'b1|!]*'!|t ot mn-T!i1-||l|'tlT n|r[m=‘1llll'!1ir'- (1)

rtheastern New Guinea it is imperative that we recognize not only

! .'-|1'.-r'|:|: -|-:L|',|-'I'-|‘|-~Ti|'- of the VAT 1011S hl!h-f'l‘f_'f'iHI]‘*, but also
thied relations to each other and to Tl'l' dI'Ged dS a ‘u‘h'iltl]f‘_ ]‘:iii'll i‘-
believed capable of supplyving something of vital nmport, without

which group settlement conld hardly succeed. The nature and rela
Hve mportanee of these potential contributions would obviously
ary. Lhe plateau valleys, for example, might supply reereational

cilities and rest Areas 1m ol I*rurl I'|iII].‘1|I‘ 'ill‘tnl\'ilb: |i"r'h;l[m d fwu

b4 !
FLOLl

red acres of land for recrveational use as well as a limited num-

ber of small, intensively eultivated farms) and. perhaps eventually,
tor reservolrs and hyvdroelectrie stations,

cper mountam slopes, althoueh they should for the most

O'est 1o x;r'i"-'_ﬂ-'.l"-] th ]‘lélzllﬂ ':'r'--m Tiw--uiu .'I}Ill 't
a1l si _[ Crrosslivyy ‘-':i"'i" al T|'l'

<ane T |-:'-u*.é-i- ‘.i!ll]n'l' ['|-1' i'_‘\'fHII'T

1 ""‘F'III'T|*'||. ,",11|l| ..Ti“-| }Illt'in-.hT 1.[‘..:“1,-!,_‘ \\If”-f‘l.l-' .[“_hq-l['l
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Tilnll;_’ll difficnlt to obtain in the lowlands, could p]‘uhil]_ll}' be made
avatlable m suafficient quantity for necessary road building and
rest camp construetion on the plateaun. The economy of the whole
region wonld have to be thoroughly integrated, and sufficiently
diversified to insure a wide variety of produets for export, and thus
}Il'fp to relieve New Guinea from its present m'wru'ln-llnin;_r I.ll"'[lll‘llll‘
ence on gold and copra. The fullest development of the island’s
resources (if that ]Iz- mltlnil]-'i‘-‘ll il ‘a\'l.ll‘Th“q' }_',‘H:ll toward which to
work ) will require consideration of both pative and white interests,
and pooling of their knowledee, squipment, and energies to the ad

vantawe of both

LOCATION, MAJOR LINEAMENTS AND POPULATION

New Guinea is the second largest island in the world. It is a
hittle more than one-thivd as laree as Greenland, and larger than
either Borueo or Madagascar. Lying just north of Australia in the
South Pactfic Ocean, New Guinea extends from the equator to
about 11 degrees south latitude and from 130 to 151 deerees cast
longitude, Its maximum lenegth measured in a northwest to south
east direction is about 1,500 miles and its greatest width, throngh
the center of the island, 18 close to 500 miles., The area of New
Guinea Proper is about 312,000 square miles, or about 16 per cent
larger than the state of Texas. Its shape may be likened to that of
a roosting bird, with the head and neck stretehed ont westward
toward Dorneo and the T;iii I'llI"-.'illiE ‘..'.’I'H-'-'I'HH} mnllhn';nln:tl‘il
toward New Zealand. Several IHI'ui-, shallow, bodies of water indent
the eoastline, the most notahble hn‘illj: Geelvink I'm}‘. Astrolabe Iiu}',
Huon Gulf, Collingwood Bay, Goodenough Bay and Milne Bay on
the north eoast, and MacCluer Gulf, Fak Fak Day and the Gulf of
Papua on the south side of the island,

The surface of the island is dominated by a massive wowntain
SVate that extends iIHiHTI'I‘I‘II;}TNH}' from one end of the sland to
the other and ocenpies a4 more or less eentral position with respect
to the north and south coasts, The highest peak, Mt Wilhelmina
Netherlands New Giuinea, s abont 16,700 feet hieh and T-u:--1]|1-|'
with several other high peaks in the immediate vieinity bears a
crown of iee and snow thronghout the year, At least a dozen peaks
on the island rise over 15,000 feet above sea level, and there are

IiTr'!';|||_x ]!|]HITI'I'L1H f}l;l" '-.T.'rlt'lli e 1“.1“1“ I'.r‘p‘T'_ EIII".f ||1'. Iih‘ (AR RS
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tain country as extremely rugeed, with steep slopes and narrow
ldes bemig the rule rather than the exception. Swampy plains
wevall over mueh of the land surface north and south of the main

ntame cham, the remainder consisting of outlvine mountain

ees, foothills, dhssected platean remmants and !fi'“l"‘1'Ti*lli;|T"I."
ramed valley floor, coastal plain, and

LJiv)pses P e i Fa il oPrest covers niost ||.[ ]i||' ]uﬂ'-.‘[”ﬂlx l-li. _\-1"-.".'
Lriineda, notable exceeptions being an open, savanna-type forest in
nth central part of the island (Digoel plains) ; seattered

srasstands on parts of the coastal plains and in some interior val
levs wher centiries of *'|r'.'|!'itlf_' and tHir'|||r|'_r }r e H.‘I“"-.'*‘ i1;-

habitants have restricted forest o1rowth - N rrove SWalllps  hedr

thee wonths of laree rivers: and plantations mainly  eoconut
I I LUR A TEE o |-',.|:'~-|'u--..~|| fl--uillH-JI;IR'----|1T,'liIr-*11.'i Tm'!lhiilillnrlu 1IHI‘1-~
T 1h WHES Stands of !-ir|-.- LOTest T'1'n~1|li|'IiT|_\.' dppear at illh'l'lt]l'

altitudes (3,000-7,000 feet) while the hieher elevations are
Tl A | (L DV Tiossy .".ur'-*-ﬁ', Fli:'fl HL1O0OTrSs, .'I|Frir1r' Hi-'.lr[H‘-."-'H._ ar I'Hl‘ii

As mprht be expected in a region the size of New (ritimea, with
o owide variations m elevation . EXPosure, andl Ilr'-'”‘u'i!} of w|1r|n-
vithin relatively short distances. climates and soils show remarkable
artation rom one part of the island to another. There are hun
Iredds of so1] types, and the elimates ranee from ““humid 11‘”]!]{'.‘11”
tundra, ™ (Aretie), with perhaps a dozen intermediate types
nted. Generalizations on elimate and soil and their mtnence
T and -I-'I‘Iut| life that ]|'.|'_'JIT he m-~:mi||:1’nl "."-III'II: .'J]I|1Hwt]. T
Lothe tropies where uniformity of surface is more
suel s consuderable portions of the Amazon Pasin, the
atean, or northern Australia, are apt to he misleading
pplied to New Giuinea, wlheh s LR A ;:}rTl!'-l;bt‘i.‘lTl*I} ]i]{t'lii‘-l
vea, Java, Luzon and Hawali in its resional diversity,
Fivers of New Guinea deserve at least passine mention. The
th ‘ly, the Purari, the ."'-].'Ill.hlfr'.'|r;|+-1 the Ramn, and the
et il they Howed throuneh the hearts of Europe, North
Uk, South Amertea, or North America. be almost as

ise bl to 1l .!I|:x|!l_-t b ?iln' !-H':il.ﬂ-_ \I]I ‘\--II'I',,'[T“‘, .'\TILHHHH,

Wississippi. They are mighty rivers in their own richt - -
Hes long : abinost as wide and deep over lone distances as
| ~Trlons COTINTErDAris ||.‘|'ni*_'.'|]"liu' '.1,'|1' i!l],‘thxl 'u'lq";”“
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lsunches can penetrate over 500 miles up the Fly River, 300 nules
up the Sepik and 150 miles up the Purari); and possessed of an
enormous volume of water. It is somewhat ironie thar Australia, a
country of generally deficient rainfall and stream flow, should con-
trol the destiny of half an island less than 100 miles away whers
enough fresh water flows into the sea annnally to irrigate much of
the desoert country i Anstralia, 1f 1t conld --Hl} b Thitln;urt'h-.l
there, (Due to unprecedented drought searcely any wheat was
harvested in Queensland in 1947, Some wheat farmers sold their
artesian water to nearby towns in an effort 1o survive the ealamity
Y et i nearby New Guinea water was a surplus commodity oo
tralia’s Murray River, sometimes called the ““Nile of Mustralia.®’
15 h.’l!'q”_\ Inore Hnpr ssive at HETN I'~'II'Ti"TI|4l|' ot Than the Towa
River or the Connecticut, and in volume and width is swaller than
any of the rivers mentioned above.

The western half of New Guinea is a political subdivision of the
Netherlands East Indies, while the castern half is Australian ten
vitory. The ecastern half is further subdivided into the Territor
of Papua and the Mandated Territory of New Guinea, though the
administrative distinetions between the two territories are becoming
mereasingly obseure,

No avenrate census of the population of New Guines has Vet bevis
tuken. It seems likely, however, that the native population of New
Guinea Proper does not execed 1,000,000, while the white popula
tion of the island averages less than 5,000 Estimates of population
density for the island as a whole ave of Little significance, hecanse
of the wide variation from one valley to the next, from one part of
the coast to another, or from the coast to the interior. There ar
adjoming valleys in the interior where the population density
ranges frow O persons per square mile (uminhabited  to more than
one hundred per square miale. It has already been pointed out that
there ave over 200,000 natives on the platean of central New Guines
between Mt, Kratke and Mt. Hagen, while there appear to be less
than 5,000 natives in an arvea of comparable size in the Markham
and Ramu valleys bordering the platean on the nortlh

The Mandated Territory of New Guinea, or, as it is sometimes
referred to, Northeastern New Guinea, covers an arca larger than
that of Great Britain, although the Mandate ineludes, in addition
to roughly 25 per cent of the mainland of New Guinea, the Bismarcek
Archipelago, the Northern Solomons, and smaller neighborine

e
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PLE] S | total population of the Mandate v 1942 was

BTERETRIE] a

!I.'in'r'-r.':l' ;'!"’]I.'I II__quI -'||I'.-|"44 '_‘-,|'|5Tl' |h'|1[|||'

POPOGIRAPHICY CONTRASTS AND INFLUENCES |

of the chiel f"[h-f_'!'nl'h:" features ol

is dramned by the Markham and Ramu

. ' T 1es bhetween Haon Gulf and the SWalpy lowlands
S ssentially tectonie in origin, it APpears
THET i jor dislocations e the earth’s erust alone a
et oot st axis tor a diistance of several hundreed miles.
IS Dngiees bt i the mountain ranaes 1s 1n truth one of the most
peetaenla least Known, TII]*--',_’l'.'I[Iill-' teatures of its kind in the
'l | 1sotie respects the ereat raift ~;1|]|-_-. s of Bast Afriea
(| Hse oo wrandenr the mineh |-|Iir11"*,’n'-! bint GO MLT
. : \ndreas ltt im Cabifornia. For 300 miles it forms
i1 trateht troneh Hanked h_x towerimes mountain adlieres,
N ant standimg more than 1,500 feet above sea level
e IS ‘racittally trom eather end to an almost i pereeptible
i es west of the native village of Kajapit, Southeast
1.4 Fhie 1itt continnes ftor several ||l|r|»f['a'+i irtl|!"- ds il
Y ' seal floor between New Guinea and New Britain.
\ ! i river ani -'i||'|='t:I|1=l‘. f e 'a.l||"l'- of the _‘\I.‘ll"i{]t.'lrn
(1] troueh 1s almost Aat i eross seetion A diistinet
H slope ovelrs alonge both stles where the [ll;-r-lrlw Ve way to
| | nes. The Aoor averares abont s-14) miles 1 wiglth
f P <otie 200 miales . .'ulrill'u‘\lh-.l?--|lx three Ilti!-'-
ST point between (rlisap anl |‘Liti::;r|T, but Hares
L the lower Ramn and lower Markham rivers, where
s i wudth of over 12 miles
() Hortheast side of the corrndor the mountaius rise abruptly

i*]s vittion of 1 '._.-||1' Leoet near ]\L-‘l'l.-l{lliT, .'HI+| H'I!'E'l' A

| [~ -'.1':-|i'i,; '-L-'|| over

10,000 feet above sea level in the

0L A chibeld 1"~|IIJ‘~T"|'|"' TFALILFis ‘I.]ir' xu'llll]‘ﬁ,r’n"#'}'!l

tlor are marked by the Kratke. huper, Hersoe

1IN K R T

!ll'.}-f-'l' Fau-lltllf.ti!h, 1!||' Tu|--- of ‘.\']‘lil'h

ost part above OO0 feet and near Bundl rise to

AN hl '|I Thas'y .|T{|i TF!."H 1|1'\IHI'-' IT"\ l'.?'”_\

s capped with gleaming snow
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Viewed from an airplane approaching Lae from the southeast,
the lower (eastern) end of the Markham valley with its dull-green
transverse band of rainforest and swampforest resembles a thresh-
old, beyond whieh the light-green. grassy plains, dotted here and
there with l"|HIH]|-‘ of trees, extend as far as the CY e ¢dll sed toward
the northwest. To the right and left of the observer the massive,
lofty mountains rise in two great, ronghly-parallel chains, their
lower slopes elothed with a combination of grass and forest and
their upper slopes (above 3,000 feet) with ramforest, stands of
pine, amd wossy torest. At the left, near the southern edge of the
alluvial plain, is the wmouth of the Markham river, broad and slug
aish and frineed with mangroves., At the right lies Lace, chief port
and capital of the Mandated Territory of New Guinea, though in
norinal times it is little more than a coastal village containing
few r|ir~'[‘u'!‘:-ivl} covernment hllilllill}_{.\-‘. warehouses, a hotel, several
general stores and private houses whose red-orawhite painted.
calvanized-iron roofs contrast Hfllil*r.ll_\‘ with the ereen of the sur-
rounding coconut plantations and rainforest.

The Markham river is about 100 miles long and flows wenerall
southeastward from its source in the mountains north of Kaiapit.
hugeing the foothills alonge the southwestern side of the valley
throughout most of its course. The wain river and its mmmerons
tributaries are surface streams, yvet most of them lack well-defined
watercourses i the valley proper and are subject to a wood deal
of lateral shifting within the limits of their normally wide beds.
Most of them ave **hraided’™ streams, each one havinge charvacter-
istic diverging and converging channels, oceasionally blending to
form a single, swift-Howing river of considerable volune and width
i wet weather, Nearly all the river beds ave choked with gravel,
and to a lesser extent with sand. In spells of dey weather the
Markham and its tributaries are shallow streams with little volume,
Tropical downpours on the ranges bordering the valley, however,
frequently bring about a rapid rise in the water level of the streams
below, which after very heavy and prolonged rains may hecome
raging torrents and food limited parts of the plain adjacent. As a
rule the fall in water level after such rains is also rather rapid.
Only in the vieinity of the main channel or channels and in a few
small. scatteved, undrained depressions on the margins of the inter

fluves does water stand for any appreciable length of time after
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miles in width, The plateau valleys with which we here are con-
cerned lie between Wan and Mt. Hagen — a total distance of about
200 miles. Their floors lie at elevations ranging from 3,000 to 4,000
Feot 1n the Wan area to 6.000 feet or mwore near Mt “:-I_L{"H, Among
these valleys should be mentioned the Wau-Bulolo, the Watut, the
Ailyvura-Kainantu, the npper Parari, and the Waghi. Rising high
above the '\H”i'l\' Hloors, which themselves stand well above sea level,
are the majestic ranges that reach elevations of 10,000 feet near
Wan. 12,000 feet near Tsili Tsili. over 15,000 feet near Chimbu, and
12.000 to 13,000 feet i the neighiborhood of Mt, Haeen

TNH' lill]ll 1'“1-”[_... nf‘ T|i|-. whole I'-“,_'inll axXert A [II’HT'-I'LH:II imtuence on
local climates, sotls and plant growth, and in consequence both
restriet Ilé-llih* cennomy :llill the |H‘n-|n-|'h for closer r«t'HlHlu!‘l'iT iI!hl
more mtensive land use in some places, while favoring them
others, The steeper mountain slopes, for example, ave nearly every
where unsuited for cultivation, except in strictly himited parts of
the narrow foothill zone., Their |mt|'!|1'mi nse s likely 1o be contined
to forestry, mining, watershed protection and power production,
althoneh in places where the altituwde s not too ereat, where the
‘*l*“ i’\ 'ﬂlifﬂllil'. Htli[ Thl.-' '-IHIH'.H are 1ot too steep, 1ree Crops sl s
coffee might be grown sunceessfully if cover craps are nsed to proteet
the surface from soil erosion, Where the altitude s greater than
5,000 feet the climate is probably unsuitable for any tyvpe of agr
culture or horticulture, and fnl‘u*r-[l'} il |l:‘l'|ii¢1m SOMIC STaZinge 1
the higher valleys or it||ailh* meadows present the wmost hikely alter
natives,

O the Hoors of the main valleys below 5,000 feet elevation, mmeh,
though by no means all, of the land is smitable for farming, Some
Ix already used by natives for this purpose, In the Markham and
Ramn valleys, however, there are great tracts of land that give
VTN illl]il*HTiHH nf hl‘if'l'nl_l' pi'l‘lllill]t‘tlil}’ ii“i* 0 'Il.‘-l"ll nlil}‘ Hl‘n*;lhil.lllill‘}'
for hunting wild came, that nmay prove l‘il]nthil* of |1I‘+u|.lll‘ilt_'_t' SIS
tatned and satisfactory vields of a wide variety of erops, or swards
stiitable for the grazing of livestoek., Variations in slope, altitude
and exposure to the monsoon within the larger valleys will narrow
or broaden the amgee of esconomie llll'l;'llil't'll”itii'ﬁ (s Thi‘_\' mthuence

drainage, soll moisture, depth of soil, tempervature, hamidity, in

tensity and duration of sunlight, seasonal distribution of raintall
ar the nse of farm machinery,
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clinical struetures have been found. Petrolenm exploration, infer-
rupted by the war, has sinee been resumed.

While we are not now justified m predieting riech maning develop-
ments in the Mandate in the future, offering additional oppor-
tunities for settlers, there is some hikelihood that valnable mineral
:11*]m*~i’f.-~ do exast, O a H‘i[l to M1, Haren i June, 1944, for ex-
ample, our party was shown some quartz crystals which had been
brought to the Nustralian officer at the covermunent outpost by
natives, who sawd they found ““many of them ™ m the hills nearby
COne of onr group, an electrical engimeer, was greatly interested i
then, n view of the importance of good quality quartz erystal i
the 1';||ritl|_‘t L'.\'|1:|r1||ill! clectromnes i|11|11~;1!‘_‘k. The l'l'}"-iT.'il.‘-'. Wi saw,
accordimg to this expert, were not large enough to be of commercial
value, but their existence at least sugeests the possibility of finding
conmmmereial deposits of quartz erystal on the platean

A final word on zeneral features seems desirable, Northeast of
INatapit the mountains appear to consist for the most part of con
clomerates, soft, friable sandstone, and mudstones with fossil shells,
for |-i']|h|l*h of these f}'|_\-"-i are comunon in the Leron rviver bed.'™ The
motntains farther east on the south side of the Huon Peninsula
appear to e ]:II'_:.{'HI} rmli]mm’ﬂ of diorite, the stream beds of that
areg containing a high percentage of waterworn diorite pebbles
There seems to be Little evidence of metamorphic rocks in this par
tieular I"'j_',inll. Limestone Hllh'l'HIlh are visible at sceveral ]mfnh 01l
the south side of the Markhbam valley, and there appears to be a
mountam composed mainly of this rock (or marble 770 on the pla-
tean between Bena Dena and Chimbu, Explorers, seeing its gleam
e, white eliffs from a distance, have at times mistaken the lhme-
stone outerops for snow fields,

CLIMATIC CONTRASTS

No decurate, detailed mformation on the elimates of this part of
New Guinea is available at the present time.'s Records of tempera-
ture and raimtall have been kept at a few outposts, but they are
‘I.'l.'illl"l}' seattered and the records cover nlli}' short ]H“I'ilhl‘-, 'l'hq'_u'

LT Marr, op. eil,, o

R TITAN hnwvrvr, The O theial Handbhools of thi ‘IH'JJ!uJ.i.:' of New Humnea,
Grovt, Printer, Canberra (Australin), 1937, and Results of Rainfall Observations
HIH"F* in l‘.'l'i'.l”-‘{”. JIJHHI’HFFH’ T f'.l'll'u.r'_u' u_jf' .\.PJ e \‘TII”H“H. Nalamon I_.,-f””__f\' Nrn
J”rf I"J'Frl[r oy ety I:illi'.l'll flt. _"i]#‘tl'ill‘ﬂ!rlg"h \i\']{llr”r”i'. ‘Hlill. ’['n!‘ 3-1]1-]| IHI.EHHIP:Iti“H
as s now availahle '
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are of hittle help m gaining a reliable picture of the role of loecal
climates 1n respect to land use. Loeal differences in elevation, hin[n‘,
el exposure to the monsoons are. however, undoubtedly reflected
1 variations i temperature and annual and seasonal distribution
of ramfall, m the frequency, intensity and duration of “dry’’
Sp the availabilit soll moisture, and in the rate of run-
- L sTriddiant tow A character of the '.'uH_--*T;zTiuH fl'nl]r
place to place

While a systematic and detailed account of local weather and

climate can ot yet by H1Verl. 1t 1S ]lFIH\IIJII' to describe III‘in'H_ﬁ.' SO
of the broad climatie features of those major valleys where the
prospects for settlement would seem to be worth consideration. Tf
settlement begins by dependence upon a few tropieal staples, an
enterprising poliey will at once provide for experiment with other
staples that will help diversify production for local needs. The
tollowing  paragraphs isclose where beginnines can be made.
Euongh os known, inomy judgment, to justify sueh beginnings,
We are not entirely in the dark as to attractive possibilities if the
seale of operations is kept small enough to be readily manageable
and expermmental for a time. Sueeess with a few specific erops may
well be within reach and }:l'eu-’rii-:lhl--.

We now proceed to illustrate these eeneralizations by reference
1) |-.-|J'Ti.--||lu'l \.:|||r'j- '|'f|-' luuvl' castern ;HH] WesTtern I’ﬂfl'i'lll“i*'“
of the Markham and Ramu vallevs have a different elimate from
that prevanling i the middle and upper (interior) parts of these

‘;l||*'1‘~‘~. The castern end ot the corridor is [‘l]”}' w_*-.,||n-.1ul [
sontheast monsoon CJune to October) and eets the ereater part
ratn at this season, while the rest of the corridor is T"I‘lilli\r‘l:\'
dry. During the northwest onsoon  ( November to Hill‘n" the
castern part s relatively “*dry,”” while the rest is under the influ-
enee of northwesterly winds, with the full impact of the monsoon
elt 1 the lower Ramu valley. The dividing line between the twao
areas of contrasting monsoons appears to e somewhere near the
L.eron River, about 30 miles west of Lae.

[Hustrating the marked differences in rainfall from one part of
the area to another, resulting chiefly from local variations in alti-
tude, dastance from T}I-' s, ilTlil. exposure to Hll‘ MONSOo0Ns, T}Il' T‘Hi]]*
tall over a five-year period at Kaiapit (70 miles west of Lae with
an altitude of 900 feet), has been found to averace nearly 100 inches

a year, while at Sangan Experiment Station (35 miles west of Lae

e
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and near the center of the valley at about 700 feet) the annnal
rainfall has been reported as approximately 70 inches ™ In both
cases practically the entire rainfall came during the northwest mon-
soon. At Lae. elose to sea level but |'xlmm*|] to the sontheast
monsoon, the rainfall is considerably ereater than that at either
Kaiapit or Sangan (about 200 inches per annum ). [t is eertain,
furthermore, that the total annual rainfall not only varies signifi
:'HIIT]‘\' from one part of the region to another, but that 1t also flue-
tuates .*-ll}'r*-htllliii”_\ from one Vear or |u'l'ill|| of Veurs o another.
Most raintall 10 northeastern New Guinea appears to be correlated
with the convergence of air masses of different temperature, mois-
ture content, and energy potential along the intertropieal front,
which shifts northward and southward in response to the changing
altitude of the sun, as well as with the lifting of the wonsoonal air
How over mountain barriers. The ."-[ll'l'iﬁl' patterns of alr mass con
vergenee change from one season to another and from one vear to
another, but as yet there seems to be no adequate explanation of the
ultimate canse of this change or any evidence as to whether the
patterns are repeated over a eyele or period of vears. Presmmably,
however, the CONVeT e ee 1s related to the mterchanves of air be
tween lower and higher latitudes, to variations in insolation and
to differential surface heating, pressure ficlds and topographic
mfluences, Whatever the vearly variations may be or the canse of
them, however, the fact vemains that the Markham and Ranu val-
leys, together with the adjacent mountain slopes amd platean
valleys, are well-watered. Drought is unkoown, and the oecasional
short dey spells ave a help, rather than a hindrance, from the acri-
cultural standpoint.

Temperatures on the Hoors of the Markham and Rawu valleyvs are

II:*-'llil”}' hl'_'ll (B0 =401 F_J lllll'ili}_: the middle of the Il.;t_\ Lt
moderate (657 — 757 F.) at night, with an average annual shade

temperature for the corridor as a whole probably in the low S0°<
'I.wl‘HI]H‘I"i”'nll'i“i hli;:']iﬂ_\' over 90 l]l'f_’l't'l*h * are '['1‘1'I|111*1|TI_\. recorded at
lower eélevations inlawd i wid-afternoon during the “*dry " season ;
the absolute maximnm is ]It'llll}llli_‘-' in the neighborhood of 100 de
erees. Karly morning temperatures at lower elevations in the Mark
ham valley are nsually in the low 70°s. The humidity is generally
tarrly high. especially in the coastal vegion near Lac. vesulting in
XM, op eit,, pp. To8.
M temgeeratiives given here are Fulivenleit,
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senstble tewperatures that probably approximate those of the
rllt Coast of the 'nited States durine our smmmer months **
many of our troops in New Guinea durine the war pertformed
heavy physieal tasks through the heat of the day, 11 was probably
b ridratt on ther 8 and an iHh'HiL{!*IIT peacetine work
it [ hould provide tor the |H't'f|bl'if|.’l|:-'-' of the heavier tasks i

ruimye or late atternoon. At Gusap., which lLes well
land and about 1.200 Feet above sea level, nights are considerably
cooler than those lower down the Markham or H.‘HII“_ I'\Qll"'.l'\‘- e
too cool arr dramage from the mountains adjacent, and the midday
heat Is tempered somewhat by breezes and lower humidity, Durine
the period from Mareh, 1944 to July, 1944, T had no diffienlty in
sleeping at night anywhere in this region. To be sure our base camp
was on the northern edge of the valley near Nadzab, about 200 feet
abovie 1hi LIH Tl!lnll' 1"-'ill'l'-' sTrony |'F!'I"r‘}-’.l‘*- Wel' coOlinionl III1 Tlll'
altternoon, winde ool ar dramed down at night into the valley frowm
thie 1onmntaln --||r]---~. above [Il the 1';}1‘]} 1ri--r‘||ir|j_:' a blanket Wiels
often weleome, especially if one had already spent several months
1 th 1['1J;rll';ri lowlands and had hecome SONSItIve to *-.]i',_:'hT chanwes
111 tenperatnere
A breeze as abways of egreat physiolozie value in the lower eleva-
tions i the bwmud tropres. Houses are muaeh cooler it thev are
built on the slopes above the valley Hoors and sited as well as con-
strueted o osueh a Wi\ that Thr':‘.' ot the most benetit from Hir
movelnents. Kleetrie fans also help to make roomn atmospheres guite
tolerabl Vil ulHI'HlL' the noon 1!”}' licat. |.ili-;ilillu houses on the

il slopes even a bhundred feet above the valley floor and eleaning

1t the surronndimge andergrowth also substantially reduces the

IROSOITRIT O DIVRDsanheri

Uhe chimate of the Waghi valley on the interior plateau has been
deseribed as *cool and pleasant, with an absence of seasonal varia-
1o Mornme mists are common, but thiey cenerally 1ift by
1000 N ML amd bright sunshine prevails nntil mid-afternoon. when
ol nasts often dreift 1o over the wmonntams. Afternoon showers are

o, and heht, mtermattent ramm oceurs frequently at night
'he ramfall in the Fu|.‘1!v.‘|tl 'L;tll.-.x-.. varies from place to |=];u+u anld

iy from lower to higher elevations, but i most parts prob

e —

e Appendix DY for elimatie data for Lae and Nadzeah,
\ 1. Phesirr | e Fhe RBamn and Wiaghi Vallevs of New Ui " L AR, o T
| i I iR Tl I'Ll"j_ |i! i} |- \.1 1\ r:',‘:l‘.. 0 o
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ably averages from 60 to SO mmelies oF more a year, Drought, as 1n
the lowlands, 1s unknown, although dry spells lasting a week or two
are not mfrequent

Chinnery found a diornal vaviation i temperatare on th
platean near Mt Hagen of 52 to 78 degrees, Keesing & states that
i one part of the upper Ramu viver vallev, at 2570 feet above sen
level, records tor TR show an extreme maximum temperature ol
"r"'*] +lr"_'1"-'~ Byl any exveein TITERR AV AT F’-I‘ -|-;_'l‘|--ut '-.l.jT]J |
monthly mean of 63 degrees. At seattered Australian outposts
these vallevs 1t 1s customary to start a hire i the house i the Tats

ilil;l‘]'||i|l||| Tas J-L'qu‘. |'l|.|

warmth during the ehill evenmgs. On several
Visits T [ui.l- ex like Bena Bena, Garoka, Kerowaet, Chuothe and M
Hagen (all Iving between 5,000 and 6,000 feet above sea level o owe
fownnd 11 necessary to sleep under three or four blankets at mght
Days arve delightfully cool and T frequently fonnd 1t necessary t
wear o swenter or Jucket, espeetdly when elonds obs ured the sun
for anv leneth of time, and m the -.H'I} morning or late afternoon
[t is hard to twagie without the personal experience the change i
one’s outlook on life that follows a brief visit to the platean afte
several weeks i the I,H"t'nll.lll'l" Th" taorning after one s anm ival il
though sleeping late 18 perhaps the first temptation ! he s easil
!'”"“I iH"' ‘.J'*'il‘-‘.' Y 3 ]'llli.' "11‘l'|l ride o the new romd that has hoeen
built betweesn Bena DBena and Mt Haeen, walk to some native vil
]iL;_r- in the vi llliT.H ta sec at first hand how our own ancestors st
have lived 10,000 vears ago, or clinub part way up one of the moun
tains close at hand, Two or three days in such an environment as
enough to send one back to the lower elevations greatly revitalized

The plateau with its pleasant climate holds one of the " masten
kevs'" to successful agricultural settlement of the broad, grasss
plains of the Markham and Ramu valleys, in iy oproon. Althoug!
it does ot contain roow for large-scale agricultuaral settlement by
white perople (Le. several thousand ) owing to the fact that the bet
ey "|.,|['.r-'-|1-. nr H-;ll'|} all oloms I_‘. a1 1 fasid |-". pnative farmers, ther
would seem to be sufficient room for rest camps and recereational
facilities without dhsturbing the native Wit ) of life to any wmportant
degree, assunung the exerdise of reasonable eontrol over the aetny
i1es and movements of whaite [ aprle (1 the I'I""""'

nEe P i innery "The Uentra l'fll._cr.- of the Maodated Territe
s, Trom M1 i .’,.I; n v o M1 I 10 T {oiaiii¥ I

-
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tion that the lnh:\'\il'&ﬂ l‘:l]Iill‘iT_\ for work is Iimited i the Tl'i!]#it'h IS
ol conrse u.-l] .--.’r.'|h|i-|l-*+l Th-' matter if !H"H?H] :II*'I'TH*'H*’«' :Hltl
mental deterioration however 1s more involved. Factors sueh as

absence from home, military regimentation, unusual food. and nn-

certain future would seem of ---tll.'ll LHportanee .. It would
dappear that elimate affects the non-effective rate . (of 'iHi“'H-.il'_‘l'
persontel only indirectly and that the primary factors arve

the presence or absence of msect borne and endemae iseases,
Macpherson. ™ reporting on tropical fatigue among RAAF ground

crews stationed in various parts of the Paciic durineg the war,

STRTES - the meidenee of ilness s i1iy:||1-!' -lul'in:: H | Tl'nr;lir.ﬂ
tonr than during a corresponding period in southern . . . (Aus
tralian X =lalis More factors than climate are ||T'IIII:I|II:‘-' vl
cerned e this The “*better type’’ of man, the one with the

ereater iTlrt-'T' Pirsiot s, :1:“!131%:-'!1 hilll'\d'“' hetter to the 1‘“][1:-’”". T]h'
tirniel, the nisuecessial, the quernlous., the self-considerate and those
of Jow mtellhieenee Tailind . In units 1 whieh anit lnr*Lpi.- Wi~

hieh, adjustment to elhimate and surronndings was mnch more sue

1*--*-.-~I'I|| oy ‘-.'t'l'” |1i-.1'i}l|il|i-q| 11111 ii.[l[l-'ill'wi to react Il-'TT"I' T||:i|| Hk-
N-diseiplined. . . . Skilled wusterings complained less of their
ciretmstances than the noskilled deterioration must contaimm s

lnree mental factor, ... No one would he so foolish as to assert that
clhimatie conditions m the hot hand l!'npil'\. are not TI'}.iIl'_f. This
agoressive elinate must be et by aggressive prophylactie meas
LIS

Lo “ asserts:  Iatieue in the tropies is not essentially different
from fatiecue elsewhere ; tropieal conditions IIJ-*I'r'|_\ favonr its devel
opment. The failure which is fatigue is partly physical, partly
psvehologieal. . . .7 In another publication he adds ™ ' 1 cannot
agree at all, however, with the pessinists that a stable European
population eannot exist in the tropies, but 1 do doubt whether sueh
a population can maintain physical and mental activity quite on
par with sub-tropical or temperate populations . . . a wuch more
exact knowledge of |h|l}"~iin|ugil':l] reactions to heat and the imtlnence

s K, Maepherson: “*Genernl Aspeets of Tropical Fatigue as Seen i
RAAF Grovmd Crew,”" Open Report No.o 3, National Health and Medieal Re
<epreh Couneil Fatigue Laboratory, Brishane, 4 Oct, 18945, pp. a4

A Ponglas H, Ko Lee: “Phyvsiologie Considerations in the Developmeut of
Propieal Conters, " Open Report No. 1, National Health and Medieal Researel

ol Fatigue Laboratory, Brishane, 10 Marel, 1945, I ..
ST Donglas 11 K. Lee: ** A Basis for the Stwly of Man's Reaction to Trops
gnl limates. ™ 1TTmiv, of 'etfl_ 'I':||u'l'-, l'h"-f, af l'tl}‘ﬁiliil1}_{}', Vol !‘ MO ,'_4. I'_‘-lﬂ'_

LIS
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of reconversion to forest would be rapid. It might take several
decades or even centuries.) Among the trees that are strugeling
For existence in the grasslands are hardy types like the thick-barked
Clevodendrons. They succeed to a limited extent despite SUCEESSIVE
burnines. Erythring species are common along the hicher banks of
the watercourses, where fire is not quite as effective a destructive
agent,

[ can testify to the poteney of fire as an instrument for eliminat-
ing undesirable plant growth in New Guoinea from experience in
the Markham and Ramu valleys in 1044, when, during dry spells
lasting: a week or two, grass hres coneratine violent air currents
extending thonsands of feet in the air were visible evervwhere 1
the valleys, and a pall of smoke at times completely obsenring the
sun hune low over the plains for days at a time. The same condi-
tion was observed in the Waghi valley on the platean in July, 1944,
They were, in both instances, fires set by the natives to drive out
rame or o clear land for --Hl?i‘fn?inn.

The torests.

For 10 or 12 miles up the Markham valley west of Lae a dense
Ll'l'tﬂ‘.‘Tll of Tl‘ﬁ['lil'ill rainforest f:-'.""[l['lii.'-"!'- the |1|i|i|lr~ andl extends well
up most of the mountain slopes to the north and south, This forest
consists of a ereat variety of indigenous hardwoods, many ol which
are snitable for general construetion lumber. During the wiar this
forest supplied allied forces in the Lae-Nadzab avea with mueh
construetional lnmber, and valuable types including some classified
locally as ““mahogany”” were used tor commonplace purposes sueh
as tent floors and packing erates. We cannot, however, be optimistic
at this time in recard to a possible inerease in the commercial ex-
ploitation of the hardwoods of this region. Lane-Poole ™ in 1924
fonnid no areas of immediately exploitable timber in Papua, and no
promising areas in the Mandated Territory. He did not then eon-
<tiler the ontlook for l'll!lHllt'l‘i'iH] ]’I.lllk]h'l'i!t:.:' i the lw‘u\']ului hard
woul belt very favorable, owing to the wide dispersion of usetul
species and the lack of transport facilities. He thought that there
might be better prospeets for sawmilling in the coniterous belt at
higher altitudes, as the sotftwoods of Canada. the United States and
Australia are reduced and transportation facilities in this part of

_ (" E. Lune-Poole: The Forest Resources af the Territores of I.:‘I.E'I-J." sl
New Guines, Govt, Printer, Canherra, 1025, 200 pp,
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New Guinea are improved, It might, however, be pointed out that
nissions at Finschhaten and Alexishafen Fairly  close to the
Markham and Ramnu valleyvs had sawmills before the war that

ake Ditihe -..1~.---iu'--. o | / -.JJI-L !'.‘r:.l"--,'a,lf..-n-\_ v b r. {-,H,p.:f:_r,‘li.-',x-u.

f’”r T Ilrlll- ‘,|f-7;"' . 2 P t“"\""' I]l ‘II":'! !_|||L;'-]',..;|n' stittesdd

|
' . ' l
'.]|-|' i " ! L& | 1311 illhlrll [ rvt il \"I”‘ {;“”“I” FI1“|
1 Fhetn i | ,ﬁ :".‘.-JII'.-'r fe b 111 Tj"-" Il"!‘l";!” -'"-””'.1" Hatal J

Wau, awd ““this is but a tiny fraction of the softwood belt that
girdles the Mandated Territory of New Guinea and Papua hetween
OO and 000 feet elevation.'” One of the commonest trees in the
rainforest of the Lower Markham Valles I Afzelm (Tutsia F l

hijiga. This tree, according to Sparhawk,”™ reaches a height of 50 '

teet or more, and has a ¢lear bols up to o feet 1 length, The wood

T e e

s hard, heavy, yvellowish or red-brown, has a mahoganv-like erain ;
-i IS5 (111 .|]-!1- 111 .}|" '.;1-"I}|:|| o1 11 |].""\i| witer iT |~ ""!L"‘]‘l"!-'tll L ‘-
- " 1 '.|!.- L},.._,f 1|'.| .“.r‘\ 1t _\\"..' {;ti:i:l"."” Iirl'h T}.- i'+|t|]|lillrll“~_ 11"5}|r*r'g' i“ |
T - il Ir.ll! i!._llt-..”- =|.|‘-r‘-1_ hf'E'!:"‘*. l:\|~'||-1-|111‘.,-‘- I'-Illi'l"_:. iili!lﬂ-n_ 1ir"\‘ Ihi.‘h
e, viehieles, |:!.[:l1?|:--.:?u and cabinet work Another tree common
Ty LIS HIeH IS Vistonmia scehalaris ‘p'-]'iil'h Trows to A ]“'i:}” of i!‘.H |
feet with a elear bole up to 90 feet long. This wood is light vellow .'
i color. soft. r“!li-‘_‘f!'-’lifl"'}, e textured andd FAsY o WOk 1 1= § r
satd to }H' \ii:Tdrl!" j-i'.r' l|f_fl|! |'|n||-lT']|l'lj”H. |-.~!.|i“|__r\-,,. '-L‘..|||ul|-|l"'."n;1]".'_ ;l“ll I |
'lj;ITL';.|"\-. ]“ i"f”"’““" .".l-f.-'lﬂ'lr.ffr,l'-l'r-"l'”f“h COmon iIiI 1I|"IH1IIII .'IITi 1'%
I |
tndes i this part of New Guinea, reaches a height of 150 feet or 'I
more and a diameter of five feet. The wood is similar to that of s |
trae pine, and potentially the most valuable timber in New Guines
for reeral ITHHI“'J' 'I
Another tree that has been reported from this area. Bombas
walaliari . attains a i“,L. 1) Tlul-]_ |r|||1:_r .'|||.1 _i-t. ]-1-11]‘ 111 1||4'I|II|-|H[.
|l-l woted in W '\1'. :“"'||i.]!'.'|"|'lk: lr_"\“TI., (i I".,.I.. 412 of 1hiteh Nivw |1I|IF|"Z1||
agr, Hi pt. No, 6, Stritegie Stwdies. Section, Intelhpence Braneh, OfMee |
Clhiaet Engr., UL 8. Army, Washington, 1044 (Original reference sz (0, :
Ii ST .‘I--r-..lr.l-F l,;fj"«.'# l_-F s f 'r.f-l.'l.-.-.'-rr.u'rl"jl' f'l' rati It };-'-I'Jllrwl far thi f ]
Yeal ! Canherra, I'-"'I'-i. I 5 R LE
i vuinforeat N ”,“. ‘-.IHT':& ”'l”f _\'ll.l]l.. . a1 Ialr_ I amnil I_- it il es
| 1=, a L taa Flatzia i T 1, e AP, l!”M.IJH fif JI"'”“”"l". IJ':"' I
(1 s r,--r--lulr'”"‘f. _i‘."h.' ~ivi ”””;‘ I'hr_q.,'j”;- tirer i il f."f!w‘nn-_ulr.au \-j.l’;r” y
i Baveawreea spy Cin the lower mountain ‘J"F-"" are found Celtis f"i""l".;'f"'”' ILALS |
Pleraocunibinim P Octomeles swmatrana, Bombar malabari wm, FVilea COfagsis, k
”I.'.-. Nl Vv Iy ,f..-'l-'r_ l'.lri.' '.I'J’JI'-'J'.H”J.IJH _-r-!'."af.u:,ﬂ-‘ﬁ', H‘r-'lflr'l'llll'l‘n'l'f“ FLanio e Ay :III-[ 'Ir T
AETTIEE) -.’r--l'lrnl'-". |
oy, w I i 3 I i I
arlinwk, ap, ¢il, Detatled information on trees supplied here is vcon
ensd Irom my notes on the Sparhawk report whieh I saw in Brishane, Aus |
tralia, m 1944, and which is not now available to me. Henee piage references !
rannot e s pphied at this time, ) :
i
1

|
i
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The wood of this tree 18 ][__.rl'l_‘}'-hl'l]‘l.\'ll i1 eolor, POTOLS, soft, 1.,1.,‘”“1:.,',
textured (vielding a type of kapok). straight-grained, light, and
¢asy to work, thongh not durable. This wood is used in the Philip
pine Islands for fishnet Aoats and lieht household implements, and
is probably suitable for boxes. (‘cltis philippinensis, which appears
to predominate in the lower elevations in the Markham Valley.
grows to a height of 120 feet and a diameter of 30 inches or more.
The wood is yellowish or grey. havd. heavy, tongh, diffiendt to spht.
though otherwise easy to work. and fairly durable. In the Philip-
pine Islands it is used for beanms, ralters, cheap construetion, tar
niture and boxes,

Other woods reported in northeastern New (uinea anud their uses
melude

(' .r'u'.w‘uf’tjp‘”.'”u rorburgh: height, 1207 ; bole, 100) : diameter )
The wood is white and soft and is used m parts of New Guinea for
making planks, box boards, and native houses.

Dysorylon spp.: heieht, S0-1007; chameter, 9.9 The woodl is hard,
l.ll'in'_\'. \'ill‘iilhll* iII t*nlul', <1 I‘H:i;.{ln gl*:ii]n--tl_ Casy 10 \\.111‘1{ ;1|||-i SEA=OLL,
fairly strong and durable, Some species have the odor of cedar
The tree belones to the mahogany family, and has nses in eeneral
construetion, sashes and doors, furniture and cabinet work.

Octomeles sumatrana: height, 180-2007; diameter, 5" ; bale, 100°
This is the largest and most magnificent hardwood tree in New

Ciuinea. The wood is light brown in color, soft, licht in weight,
easy to work and season, and useful for all kinds of indoor work
It is often found in pure, even-aged stands on the alluvial bottomn-
land and in pockets in the foothills, while in mature stands 1t forms
a considerable part of the overstory.

Planchonia timorensis: height, 1207, diameter., 3. This 15 one
of the most abundant trees in the ramtorest of southern Papua, and
is also found in parts of the Markham Vallev. The wood 1s redidish
brown. hard. heavy, strong, and useful as a milling timber for

weneral construetion, i
Pometia pinnata: height, 1007 ; diameter, 5° or more This 1s on

of the most commorn trees on the allnvial fHats., The wood 18 reddish ;I

brown with a walnut grain. hard, flexible, tough. moderately heav) i

to heavy, eross-grained and moderately durable. It has a fime
smooth testure, seasons well, is easy to worl. and bends well when
steamed. Tt is used for boat planks, gemeral house construetiog |
interior finish, masts and spars, handles, furniture and cabimet
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work. Defore the war it was one of the principal woods eut at
Fimschhaten on the THouon Penmsula of New Guinea

Ptevacinmbooin S Iii‘i!l!f, "HI”“: t“iiilll'h'l‘. S o rl‘]ltf‘ “llllll i‘.‘w
soft, white or grey, straight-grained, light, seasons well, is easy to
work. but not darahle ! used i the l’lli“il]lillr' I-‘.|i|tli1!~_~ for fish-
net tHoats, boxes, temporary construction and matehes, and 1s suita-
hle tor mterior u~:1I‘|.H+|iII‘§ 1 l-‘.illl -irim|.

Viter cofassus: This is a fawrly large tree. The wood 1s hard,
brown, aml makes a good construetion timber althongh it 18 not
durable i the ground. It is somewhat hike teak, is used by the na
tives tor paddles, and was eat in the sawmill at Finsehhaten prior
to the war

Startinge at 2.000-3.000 feet above sea level are large areas of
hoop pine (lrawearia Klonkioy growing aloneside Sarcocephalis
-q|1+'r'i1-- R ITE n}w'l'iw'm of Thl' ].‘lTil-l‘, SNOPCO [m"ifrfu_a' f'm'fﬂl-fhrﬁ, Frows o
a hererht of about 90 feet and a diameter of 30 mehes. The wood 1s
vellowish or white, soft, of mediom weight, and @ cood substitute
tor pine. 1t seasons well, 1s easy to work, fairly durable, and is
nsed i ozeneral honse constraetion, boats, furmiture, and eabinet

wirk

I'he grasstands

The largest tracts of open grassland m the Markham Valley Lo
between Chivasme and Sancan although erasslands oceur at inter
vals between Sangan and Kaiapit, The only trees between the two
former villages are found along the tributaries of the Leron River.
'l grasses in this area consist of about 25 per cent “‘kunai’™

[mpervata spp. ) and 75 per cent kangaroo erass (Themeda gigan-
fea ) with Naecharwm spontanciwm on the damper ground. Wild
stugar cane (Naccharwne robustion ) s found on the low-Iving, stony
river flats where the land is subject to Hoodine, Kunal erass is
Forind on the better guality, deeper alluvium, and 18 gradually re
plaeed |n_n Kanearoo srass on the poorer, stony solls such as those on
f i ?'-l'liH"'w 1-1' Thn' "n.i!“l‘_"k' |r| ]*|;1|'|"\ nhl'l'r' IIH' Il:ITi'i.'l'H Il:l'u.'l* l'lill'ﬁ'i"ifl‘l'lT
v burned off these mountamm slopes, kangaroo erass (Themeda

BT Noew Goannen Department of Aprricultnre (**\Whuat to (srow 1 tlue
iw "7 ";‘ Coetid Bé'd) II.-_..- 1i .l_l.-I--".rrqr.J -f..l" --'lr|_ ‘;-rll ]_ :\.IF 1I| ]',i:':‘\, I'._ I'-_" 'WII:ET"“

| **Kunm ' s of native origin, and the grass to whiel it refers is
Known as ""illuk " in Cevlon, **lalang '’ .-|:r:'l|I|fi|rIi of nlang alang ) 1n Malava

il the East |[-:||-- -1'Il=_'_'1l1'|.‘1 im the i"l'l]I.]IFhrll-.-, Hrkurn ‘H'-Ir-l'i In I':111H'I, ;ll1-|

I | 1
grass """ in tropical Aunstralin.
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qiqantea and T. Amboinensis) extends up to 3.000 feet above sea
level

Large areas of grassland mingled with tree growth ocear in the
Nadzab area and in the upper portions of both the Markham and
Ramu Valleys. Between Chivasing and Wowin a valuable hardwood
i« found (Albizzia alba) that is resistant to both fire and the attack
of white ants (termites). On the moister land this part of the
vallev are found Albizzia moluecana and A, procera. In general,
the Markham Valley is covered with a very mixed erowth of grasses,
oxcept for a few, small patehes of pure kunai a few hundred acres
in extent. The predominant species in order of thewr nuportance i1
the association are: Tmperata arundinacea (I. eylindrica), Tl e
:;r';,ru!u!'r (., Naccitarun _ﬁ;;fmh.fnr i, fuuu vata e ralla. f-_';-,-,-lf_”'.r,\-;’;'\ SpPp..
Paspaluwm spp., andd Paollinrae spp.™

On the poorer types of soil bordering the upper reaches of 1most

rivers and their tributaries and on all }_'I':Iw*w'nk'i'l‘-'ii hills, Anthis-
tiria gigantea predominates, completely eradicating kunai grass
On the higher laud. Andropogon serratus is found, and to a lesser
extent, f'*,um'm;m;,mu nardus var. _ﬂs ruosus. 1t s |1nr~w~”l|+~ that man)
nore \':ll‘ii'Ti--h l-f ‘l.?u'r'-f'.*'f'*'ur:.n'fnurfH thrive irl thiese areas 'Ihh'*l'-' il1"~'l'
appear to be many species ol Panciem and Paspalum, and another
L‘.'mu] foulder rrrass known as f'r e b weas :'uxf-hf'a TRIATID T-I:_'--'ih--r'
with Soroglawne plumosion (often referred to as Andrapogon s

“'th.\ k.

T;"H ]fr‘rr’r' Ui'i. fl'l.i'ff*\.\l'r!.ﬂrr;\' n \':H'u'f !':-‘nuuu-r'j

COnee the land is covered with cowon grass kunal T grass
of New Guinea ) says Pendleton,™ “Hoean no longer be cultivated
by the . . . (shifting enltivation ) method, so that, n so far as
the I'”'iil o (o t.‘rH'r'-l ]ll'tH]Ili'TiHli I cotcerned, thiee daaniil s
hecome FIrASSY desert.’' Pelzer " also asserts that {Dypee i
veostation of an area (in the bhuamid tropies hins been

~'|1il.lll:~'1| fl‘nln T'rll'i*&-T i 21 ass 111- ].lHrl 1= 05 1o 1ol iisi= 14 t i

shifting enltivator.”” This view, based on fieldd observations

|
Mnarr, op. o, p. 9
Marr, AF L ! | 10 1
Muarr, o by s L !
Bobert L., Pemndleton vespmie Interrelations Between Ageicultun !
!"-nr--'!'j'-' Partieulierly in Thailand, ®' Janur, Thailond Hes. So Nugtural Hstors
=gl Vol. X1I1I. No. 1. 1939 n. 41,
t Karl J. Pelzer: Pioneer Setilement in the Asiatic Trop Amer. (eog
Soe, S Palil. No. 20 Xew York, 1045, 1 ] k3
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|'."1-I:i:---_ ?‘*ll]h'l'lil'lii”} the latter sugeest abuidant fnq’llll'l‘ for live
ctock. but most of these grasses are reportedly deficient in available
proteins, high i fibre content, and nnpalatable to livestoek. [n the
Markham and Ramu valleys there are said to be some o] pasture
crasses, but they are nsually intermingled with wany worthless
species. I view of experience in other parts of New Guinea and
clsewhere in the coastal lowlands of the humid tropies (e, [Lastern
Queensland 1 it wonld be nnwise to assume that thev have miuch
calue for erazing in their present condifion, exeept perhaps Lo
oxtensive vattle ranchime utilizing tongh hreeds 1such as the Zebu
TN ;|||r] n'--1|||n-lrn*_'_ i the b -p'i.lll‘f_i TR R narket. lhlll‘_ﬂ I anil
high-quality weat produetion wonld i all probability require then
replacement hy a maore nutritions amd palatable sward, or stupple
mentary feeding with cone