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H E W '  C A L E D O N I A  A N D  O T H E R  F R E N C H  
I 7 .  

P A  C I F I C T E  R R I T O R  I E S. 

Report prepared' by G. Tercinier. 

A section f o r  t h e  study OE s o i l s  (Pedology) has now been created 
o 

6 

a t  the French I n s t i t u t e  f o r  Oceania (I.F.O.). The Pedology Section of 
I.F.O. has for i t s  object the study of the  soils and land types of New Cale- 
donia and Dependencies, and of other French possebsions i n  the  Facific: 
t h e  Society I s lands  including Tahi t i ,  Tuamotu, Marquesas and the Franco- 
Br i t i sh  Condominium of New Hebrides. 

Soms in te res t ing  studies have been car r ied  out from tim t o  time 
i n  the past, but unfortunately they have not been adequately followed up. 
I n  e f fec t  therefore,  it must be'reckoned that a l l  the  work of claeeifica- 
t l o n  of soils and land types i n  the French t e r r l t o r i e a  of the Facifio l i e s  
ahead. 

I f  

The reaently created Pedology Section of I.F.O. i s  still i n  i ts  
f o m t l v e  s tage and i ts  studies of a preliminary character. 
the Infornation s o  far gained l e  not suff ic ient  f o r  the establfshment of 
s o i l  maps. Hmever, the colleoted d e t a i l s ,  frappeqtary though they are, 
do permit of t h e  following 8u"ary. 

I n  par t icular ,  
! 

Land. Us e . 
i , 1. Total  area o f  country. 
I 

_. Bepr Gcldddontce. 16.700 kar2 

Dependenoies qf New Caledonia i -  
(Loyalty Islands, Pine Is lands)  2.900 km2 

, Wallis Islands 200 km2 
o 

Society I s l a n d s  (Including T a h i t i )  1.800 lan2 

Tuamdu Islands 860 d 
0 

A 

Ivkrquesaa Is lands 1.200 km2 

Franco-British Condominium of the 
New Hebrides 15.000 km2 

2. A r s a  of arable land. 

The arable surface of  New Caledonia is e s t l m t e d  at  100,000 hec- 
tams, of which 20,000 hectares are i n  reasonable USB. 
Islands, a l a r g e r  proportion of the land i s  arable, and t h e  same hold9 good 
i n  the Society, Tuamotu, hrquesas  and Wallis Islands.  
development has been re lat ively l imited having; regard t o  the available 
amount of land sui table  f o r  cult ivation. 

In  the LoyaBty 

I n  the New &brides, 

3. Area of grazing land. 

This  is e s t i m t e d  at  4,000 km' i n  New Caledonia, and proportion- " a t e l y  l e s s  i n  the  other Fmnch Pacif ic  t43rrIhries. 

40 Area of s t e r i l e  land. 

I n  New Caledonia about 6,000 km2 of  lant3 overlyfag eerpent& . . 
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parent mahw¡al can be classed as non-agricultural; 
of mini% areas.. ' 

these are the  s o i l s  

5. Area o f  mountain land. 

New Caledonia has an area o f  abou% 5,000 km2 of steeply sloping 
land; 
even grea te r  i n  the  pr incipal  islands of the Society Archipelago. 

I n  New Caledonia,. annual r a i n f a l l  varies from 900 mm (36  ins. ) 
(Voh) t o  3,300 mm (132 ins.) (Yate). The average i s  1,100 m~ (44 inS.)  
on %he south-weet coast ,  and 2,000 mm. (80 ins.) on t h e  north-east coast. 

There is  a c lear  miximum i n  February-Msrch, and a l e a s  well  de- 

t h i s  

the proportion of mountain country i n  r e l a t i o n  t o  the t o t a l  a rea  is 

Pined rnsximum i n  June-July, 
t h e  year$ but years with r a i n f a l l  much below the  mean a r e  frequenk; 
leads t o  big l o s s e s  i n  ca t t le .  

Rainfall is  w e l l  spread over the course of 

In  the  remaining French t e r r i t o r i e s  i n  t h e  Pacific, It .is excep- 
t i o n a l  t o  f ind an area .receiving l e s s  than 1,000 m, (40 Ins,) of rain per 
year. 

The t r a d i t i o n a l  nat ive technique use0 furrad i r r iga t ion ,  
present t h i s  technique i s  coming back i n t o  favour after a period of aisuse. 
Aa applied t o  European cul t ivat ion,  there  have on ly  been some ra re  loca l  
attempts on r i c e  f i e l d s  (St. Louis) and market gardens. The p o s s i b i l i t i e s  
far  i r r i g a t i o n  cul ture  could be f a i r l y  s ignif icant  i n  New Caledonia, par- 
t i c u l a r l y  on the south-vest and north o o m t s ,  but suoh i r r i g a t i o n  rnuld m- 
quire P pz8U.aimrg readjactmnt of tbm t g r t c u l t u m ~  aaononw ot t b  a w i  - 

At 

- Erosion. 

Erosion i s  important i n  New Caledonia, i n  consequence of the gen- 

A descr ipt ive study of the  phenomsm has been mde by a spec ia l i s t  

e r a l l y  rugged topography and heavy denudation of the  slopes. 

1. 
of t he  I.F.O. (P. Dugain) and is i n  course o f  publication In "LfAgronomie 
Tropioale" (45 bis ,  Avenue de la Belle-Gabrielle, Nogent s u r  &me, Sel-, 
Frame ). 

2. After a report had been presented by the  Pedology Section of t h e  
I.F.O., a reso lu t ion  of the Land Commission l e d  t o  t h e  tarnation, by a de- 
cree of the  Governor of New Caledonia dated 4th August, 1953, of a S o i l s  
Commission with t h e  following t e m  of reference: 

(1) 

(2) 

A plan o f  ac t ion  t o  counter t h e  erosion of s o i l s  i n  new Caledonia. 

A t e n t a t i v e  plan of act ion,  aiwd e i t h e r  at suppression or  control 

The fac tors  t o  be taken i n t o  account i n  t h e  new regulations oon- 
cerning the tax a'ssesemant of land grants  f o r  the  protect ion of: 
the f o r e s t s  and s o i l s  of New Caledonia. 

A system of c l a s s i f i c a t i o n  of the phenomena of erosion is being 
It w i l l  be based on topography, with observations i n  the f i e l d  

*of bueh fires. 

(3) 

3. 
set up. 
aacampanied by physico-chemical measurements i n  t h e  pedologloal leboratory 
OE t h e  T.*F..O. ' 

$011 Surveys. 

-1. Reconnaissance and mpplng of the various soil. bypes is  ì n  progmp1 
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over Hew Caledonia and i ts  Dependencies; f o r  the other French Pacific t e r -  
r i t o r i e s ,  the survey i s  still  t o  come. 
t inue t o  be supplemented by detailed analyses I n  the Pedology laboratory of 

Field work has been and w i l l  con- 

ths .I.FaO. 

The c l a s s i f i c a t i o n  adopted has as i t s  s t a r t i n g  point t h e  dis t inc-  
b 

t i o n  between Zonal soils (brown so i l s ,  podzolic s o i l s ,  l a t e r i t i c  s o i l s ) ,  
Intrazonal s o i l s  (saline soils, organic s o i l s )  and Azonal soils ( a l l u v i a l  

a s o i l s  and rendziaa-like and skeletal. s o i l s ) ,  
b 

2. I n  New Caledonia and the  Loyalties, recognition of t h e  s o i l s  is 
P already suf f ic ien t ly  far  advanced t o  enable a provisional tab le  of s o i l  

groups t o  be established (see appendix). 

I n  the other French Pacif ic  t e r r i t o r i e s ,  the  s o i l  surveys have 
s t i l l  t o  be done; hmevw, it is already evident that there  are important 
areas of brawn l a t e r i t i c  s o i l s  overlying basic rocks, approximt i rg  to the 
"red chocolate s o i l s "  and the black paraskeletal  c o r a l l i n e  s o i l s  of the 
rendzina group. The existence i n  these t e r r i t o r i e s  of decalcif ied and 
mre o r  less l a t e r i t i z e d  soils on cora l  is equally psobable. 

3. Detailed s tudies  have been unde'rtaken on &re Is land (Loyalties) 
by F. Dugain and o n  t h e  south-west coast i n  t h e  region o f  Bourail, by 
G. Teroinier. 

I 

o 

e, 

Q 

The s o i l  types that have been OP a r e  at present being s y s t m t -  
i c a l l y  studied are.  : 

On I v h e  Island: l a t e r i t i c  b r m  s o i l s  and rendzina-like Soils.  

Bourail region: decelctfiod b r -an  earth@ o L o p - ,  q l ! = l - t :  ' 

leached, with c t l l c im c e - b v w f -  f l c r i l l a u h t l m  a t  d e p t h ;  1M:hed 
and podzolic s o i l s ;  r e n d z i n a - l i k e  soils on shell-bearing sand; 
rendzinas f o m d  i n  the zone o f  accumuLation of red brown ear ths  
truncated by erosion; deep col luvial  rendzinas; undifferentiated ' 

s i l t y  and clayey all-uvial  s o i l s ;  r e d  brown a l l u v i a  high i n  m g -  
-si&; paraskeletal  soils on non-crystalline schis ts .  

I n  addition, a rapid examination o f  the s o i l s  i n  a valley of the  
-northern region of New Caledonia (Tiwakn) has afforded in te res t ing  data on 

the micaceous sand-si l t  a l luv ia  derived f romthe  c r y s t a l l i n e  s c h i s t s  of t h a t  
region. , 

subject OP a papes t o  be presented a t  the Manila Congress. 

months and 6 month- -7 ,uucively.. 
with soil coixcLvatioa and study o f  erosion, the other  with s o i l  c lass i f ica-  
t i o n  and land use. 

The work of F. Dugain on the s o i l s  of a r e  Island w i l l  form t h e  

8 4. Two s o i l s  speaia1jat.s have been with the I.F.O. for periods of 1 8  
One of these is  par t icu lar ly  concerned 

I 

! 

Land Classification. 
P 

1. A c l a s s i f i c a t i o n  of lan? +-- . --,Ir; 'e 3 t h e i r  agr icu l tura l  use 
is being prepared. 
coffee appears t o  be t h e  most sul table  crop. 
on t h e  south-west coast  p r i n c i r l l l y  on the a l luv ia  derived from non-crystal- 
line schis t s ;  
deca-lcified r e d  brown earth-, and on the colluvia arising from these red brown 
ear ths  and the  grey brown poils o v e r l y i w  schists.  
on  the  nor+h-east c m c f  on a l l u v i a  and colluvia,  

On the msjorLty o f  the  b e t t e r  lands of New Caledonia, 
Coffee (C. arabica) is  planted 

t h i s  crop  COU!;^ equally wel l .  give promising results on the  

C. robusta is planted 

Maize growing is f a i r l y  successful on the alluvia on t h e  south-west 
b o a s t  when suff ic ient  precautions a re  taken t o  conseme the  organic na t te r  
of the soil. 
a risk of erosion. 

On decalcif ied red,brown earths, t h i s  crop invglves too great 
On calcareous cora l l ine  s o i l s  where it can suffer from 

.. , , .. ... . . .... -- _-... - 4.. . -. . 
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potassium defiutpncy, preck%ut.idrís must be. taken t o  m i n t a i n  the organic- 
surface. horizon WiiaB i s  th& key t o  the f e r t i l i t y ,  o f  t h i s  so i l .  . On leach-. 
ed , so i l s  wGre '~phÓsplrkt6~ de'fi'ctency. can.be very mrked, ,y ie lds  a r e  mediocre 
andl diminish v&w-."rä&ldfy.. 

The cocoa":tres: thrives on Well-dmiied sanas, .whether. calcareous 
I& N& Caleddnia it ..only gives worthwhile yields close t o  t h e  o r  n o t i .  

a m s t  and :in.'&ct its 'ecology: is rastrioted.iby. limitirig cliroatic conditions.. 
,A% present" it; l s . . a f  &ax6 importance' in . the ,  Loyalties (Uvea) while in  the  
Society Isl&Ï$ld;,b%m'uesas, .Tuamotu,. .Wallis and the New-Hebrides, it repre- 
sents  the chief agri'culturttl resource.. 

Citsiis do& w e l l  on the b r m ,  la%&riti& , s o i l s  of the  LoyaltIes and 
on a c e r t a i n  numb8fryof the New 'Caleddnian soils 'such as the  decalcified red 
brown eaytba;' pi+-&d6xxShally enough it also seem t o  be possible t o  get good' 
ckÒps on the red'brdtPn' magrlesian a l luv ia  dbrived. from serpentins, due t o  the 
dra+age properbies o f ,  these s o i l s  wlrich a r e  o themtse  i n f e r t i l e ,  poor and 
baa! adjusted chemically. 

.skelètal s o i l s  on sch i s t s  are frequently used, f o r  subsfatenee.-crops i n  s p i t e  
of t ~ i r  heavy cWíf3cter.. 
f0 r"prodht ion  of vegetables'but if so  used. a r e  susceptible t o  erosion.. 
Certain subsistence crops which require li& (e.g.. g a r l i c  1: a r e '  cu l t iva ted  on 
rendzfnid-like s o i l s  whereeis vegetables requiring acid copditions we. SOme- 
times produced on leached, soils.. Because of  t he  r i s k  of floodlkxg;. g m e r s  
often, r e f r a in  Pram plantihg vegetables o n  a l luv ia  despi te  the.  Paß% that. f q r  
mst of the  t i m e  these so i l s  am' capgbh of g l v i r i  high yields.. 
Loyaltibe,. t h e  brown l a t e r i t i c ,  s o i l s  on do le r i t e s  and basalte are exosWeDt 
market garden s o i l s  but ,only cover'a very r e s t r i c t e d  area.. 

I n  the Society Islanda (Tohiti) v e n i l l a  crop tara grown,. t.$e w i L  
p r o h b l y  hv-ing sl' hi@ later content. 

Oat'tle r&iELjjll@: on an  extensive scale,. aimed'. w i t h  only rare excep- 
tio& at'  beef pioaiwtion,. i s  at present the  pf incipal  ag r i cu l tu ra l  resoume 
of Near Caledbia.. 
of conserving' %he soils.. The carrying. capacf%y of the pasture,  varies con- 
siderably accord$% t o  the quali ty of the land;. ' on poor areas it is too 
often found' t&€ f h e  i s  used. f o r  a so-called "i.egenerat.im of the pastures".. . 

In.New 'Ca'ledonia dark grey. 'colluvihl s o i l s  &rived from t he  para- 

The decalcified'  red brown earChs.are favourable 

I n , t h e  

This is not without, i.$s dmwbacks from the point of. view 

2'; A t  preri&&,. land use is det;errained f i r s t l y  by c.onside,rln@;. the 
natural  vegetatia& a d  from experience already gained p i th  d s t k n g .  cul t iv-  
ation präcctio'es;. se'&3n.dly by t r u e  peaoxogical examinatlm w i t h  detaf led an- 
a l y s i s  oje,s€&pieä; over&l l  acc'owb b e h g  taken of the l imitationa'  imposed 
by the need. f o r  C'onsePving the so i l .  

b 

2! 

B 

! 

- ?  
1 

It i s  t o  be hoped that mors pxecise t r ia le  on an  established sci-  , 
e n t i f i o  basis will be conUucted on t h e  experimental plot .  

f i t U m  Extension. 

Expansion of the work o f  soil surveying and land classif ioat ion,  
and t h e  se t t l ng  up of conservation measures, a r e  the e s sen t i a l  aims of the  
Pedology Section of t h e  LF.0. 

S o i l  survey and the determination of land use f o r  the agr i cu l tu ra l  
. regions of' New Caledonia, w i l l  be based on  detai led surveys at the scale of 

1 : 3OiOOO or 1 : 40,000 on sectors  t yp ica l  of the broad natural  region8. 

The conclusions which can be drawn f romthese  spot surveys w i l l  

Deslrable conservation measures wils be worked out s h n u l b ~ 8 l Y .  
appreciably hasten the molmaiesance and rmpping of the s o i l  groups of the 
kd.end& 

Field work is  supplemented and rounded off by very.dert.aued analYWs; 
in sow oases 30 different determfmtlons m y  be nade on one sample of s o i l .  :i 

. .  
& . , :' 
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These analyses are carr ied out i n  t h e  Pedology laboratory of the Z.E.0. 
under the d i rec t  control of soil special is ts .  To date, the  Pedology Sec- 
t i o n  only has the use of a smll laboratory and is not equip2ed t o  car ry  
out more than 30 ana ly t ica l  determinations per week, but the sect ion i s  
pressing urgently for t h e  construction of a much l a r g e r  new laboratory t o  
allow of 90 - 100 determinations per week. 

I 

Selected L i s t  of Major Publications since about 1940. 

1. Hew Caledonia. 

S T A A T " S ,  W. and BARRAU,, J. (1950, September-October), - F i r s t  observa- 
t ions  on the s o i l s  of New Caledonia. Rev. Agric. Nlle. Caledonie: 
NoU~BB, PP. 7-12, 1 fig. 

?fUfRAU, J. (1951, July-August). 

WtLIE, P. (1952, &y-Junt?).- Agricul tural  s t a t i s t i c s .  

- The a g r i o u l t u r a l  problem i n  mew Gale- 
donia; Rev. Agric. B l l e .  Caledonie: N o m a ,  pp. 3-12. , 

. .  

ResuXts of an ag- ' 

'. r i c u l t u r a l  investigation i n  New Caledonia i n  1951. Rev. Agric. 
Nlle. Caledonie: Noumea, pp. 3-10, 2 fig., 3 (car tes) .  

DUGAIN, F. (1952, November-December). - Bush f i r e s .  Rev. Agric. Nlle. 
Caledonie: N o w a ,  pp. 5-10, 8 photps. , I  

2. Other French Pacif ic  Terri toriqs.  

, Tropicale": %ris, pp. 276-288, (analytical data) . 
I - _  m a r ,  bl, (1952, Wy-June j . - Monograph on Uvea or Sk1li.a. " L t & g X w a  

"KATC-O, R. (1952, &y-June). - Brief interpretat ion 'of  results of analy- 
ses' f r o m  s o i l s  o f  Uvea or  Wallis. 
p. 288. 

* "LfAgronomie Tropicalel': Paris, 

Adape of Soil Surveys. 

Up till n m  no s o i l  maps have been published: the  production of 
maps of t h i s  type w i l l  const i tute  part of the work of the Pedology a c t i o n  
'of the  I.F.O. . . .  
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