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OXlDlSOlS IN SOME PACIFIC ISLANDS ENVIRONMENTS 

Stages in their formation 

M. lATHAM (1) 

(Science du Sai n° 1983/3-4) 

Oxidisals are made af metallic axides and hydraxides and cantain hardly any 
argillaceaus phyllites. They farm the mast advanced stage af the ferrallitizatian 
pracess. They are frequent in the Pacific Islands an racks devoid af quartz : ultra
basic and basic valcanic racks. 

1 - This study has ben canducted 'in New Caledania - an ultrabasic massifs in the 
West Caast and an valcanic depasits an limestane, in the Layait y Islands - and in 
Fiji - an andesite in Lakeba, an basalts in Taveuni and an valcanic depasits an 
limestanes in Kabara. The methads used are classical marphalagical examinatians, 
and physica-chemical and mineralagical analysis. 

2 - Ferritization : accumulatian af iran axides and hydraxides up ta mare than 
60 % af Fe203 - accurs an ultrabasics. 

a) It can be a direct process in the perhumid climate af the high altitude in New 
Caledonia. Finely cristallized gaethite is the majar sail campanent (Table 1). It can 
rearganize ta farm nadules in the upper harizans. In a thin cartex, which surraunds 
the unweathered rack, paarly cristallized ferra-silica-magnesian camplexes can be 
found, but they da nat shaw special features an R X diffractagrams. 

Si02 AI202 Fe30l MgO He Ga Se Sm T 

Direct Ferritization 

A (0-10 cm) 3,1 2,3 71.0 0.5 ++++ 
B (40-60 cm) 2.9 4.7 70.0 0.5 ++++ 
C (80-82 cm) 5.0 4.'1 67.0 0.7 +++ 
Indirect Ferritization 

A (0-10 cm) 2.5 5.9 78.8 0.5 ++ ++ 
B (50-60 cm) 2.2 1.9 77.8 0.8 + +++ 
C (150-160 cm) 40.4 0.8 13.3 30.8 + + + +++ + 
He I-Iaematite Ga : Gaethite Se : Serpentine - Sm : Smectite - T : Talc. 

Table 1 : Chemico-mineralogical composition of Ferritic Soils. 

b) The majar pracess abserved in these massifs is an indirect ferritization at 
altitude lawer than 1,000 m, under mare cantrasted climates (2,000 mm rainfall/year). 
A weathering harizan, ri ch in smectite, serpentine and pyraxene litharelicts, is farmed. 
It is tapped by Iran ri ch (70-80 % Fe2031 harizans made af weil crystalized goethite 
and haematite. Rearganizatian af these ferruginaus praducts farms ferrans, nadules 
and hardpans. 

3 - Allitisation : accumulatian of more than 60 % of metallic axides and hydroxides 
with more than 30 % of free AI203 - occurs an valcanic basic rocks. 

a) It can be a straight process with allophane as intermediate product. This has 
Jeen observed in Taveuni under very high rainfall (3,000 m rainfall/year). Between 
ava blocks, soil containing gibbsite, haematite and gaethite are abserved. Allaphane 

1) Presently Director of IBSRAM, P.O. Box 109, Bangkok 10900, Thailand. 
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is found in the cortex. In Loyalty Islands and in Kabara, this process occurs on 
volcanic deposits on limestone under contrasted climate (1,500 mm rainfall/year). On 
recent depostis, allophane is formed whereas on older deposits only oxihydroxides 
are present (Table Il). 

Si02 Ab03 FeZ03 CaO Bo Gi He Go AI Ka 
+ MgO 

Strainght Allitisation 

Taveuni (B) 1.9 41.5 23.5 0.21 ++ ++ ++ + 
Loyalty old deposits 

(B) 0.6 45.6 25.3 1.1 ++ ++ ++ ++ 
Loyalty Recent 

deposits 5.5 23.9 13.9 6.2 ++ + 
Complete Allitisation 

Lakeba : 
A (20-30 cm) 0.5 48.5 18.0 0.1 ++ ++ ++ ++ 
B (100-120 cm) 4.0 40.9 27.5 0.1 ++ ++ ++ ++ + 
C (400-450 cm) 38.4 31.2 13.5 0.26 + + +++ 

Bo Boehmite - Gi : Gibbsite - Go Goethite He : Haematite AI Allophane 
Ka Kaolinite. 

Table il : Chemico.mineralogical composition of Allitic Soils. 

b) A mo~e complete allitisation process can take place with the formation of 
clays of the kaolinitic group. This is case of Lakeba, on volcanics, under a contrasted 
climate (2,000 mm rainfall/year). On a Kaolinitic C horizon with traces of mont
morillonite, a B horizon, made of metallic oxides and hydroxides with traces of 
Kaolinite, develop whereas the A horizon contains only metallic oxides and hydroxides. 

4 - The rainfall plays a significant role in the desilification of these rocks. The 
internai drainage is very good and in most cases a vertical water circulation due to 
a karstic evolution of the landscape, overcomes the lateral water circulation. 

Thus, under very high precipitation, only amorphous transitions are found between 
the rock and the oxidic horizons, whilst some clays of the kaolinitic, serpentinic and 
smectitic group can be observed as intermediate products under more contrasted 
climates. 

So, in these rocks devoid of quartz, the normal pedogenetic product are metalic 
oxides and hydroxides. The formation of kaolinite or other clay minerais appear 
temporary if not impossible. The rainfall is the main factor of desilicification but a 
limestone environment, and the high pH which is involved, may be a secondary 
factor. 

N.B. - This work has later been extended by a petrologic study of the soils 
derived from ultrabasic rocks and has formed the subject of a thesis : M. LATHAM 
(1985) : Altération et pédogenèse sur roches ultrabasiques en Nouvelle-Calédonie
Genèse et évolution des accumulations de fer et de silice en relation avec la 
formation du modelé. Doct. Etat Dijon - 331 p. - Etudes et Thèses ORSTOM. 

108 Association Française pour l'Etude du Sol - www.afes.fr - 2010




