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INTRODUCTION

This report represents a change in the method of presentation of the soil survey data from
that which has been followed in the previous Soil & Land Use Survey Reports. It has been decided that
more detailed analyses should be carried out on the samples for the survey and that these should be
linked with fairly comprehensive descriptions of the soil profiles. This information will not be published
in detail in the Soil & Land Use Reports but reference will be made to it and it will be used in interpreta-
tion of the soils and their agricultural potential,

The analytical data presented in the report are determined by methods which can be used in a
routine laboratory by non-qualified junior staff. Soil data generally determined are : pH, conductivity,
CaCO03 (if calcareous), C.E.C., T.E.B., percentage base saturation, exchangeable K, (Na), Ca
and Mg, C/N raitio, Truog phosphate, moisture content and loss on ignition,

Th: measurement of pH is by the glass electrode method using a soil solution ratio of 1:2:5,
Conductivity i3 determined on a 1:5 soil/water suspension and calcium carbonate by the Collins calcimeter.
These determinations constitute a preliminary analyses which enables soils to be grouped for specific pro-
cedures in cation analyses. Different procedures for the displacement of exchangeable cations and satura-
tion of the exchange complex become necessary if soils are calcareous or saline. The soils are therefore
divided into the following groups on the basis of the preliminary analysis :-

pH (?onducﬂvity Per cent
(micromhos/rm) CaCOy
(i) None-calcareous non-saline <7 <400 <]
(ii) Calcareous non-saline >7 <400
(iii) Calcareous non-saline =7 <400 >5
(iv) Non-calcareous saline <7 =400 <1
(v) Calcareous saline =7 =400 1 -5
(vi) Calcareous saline =7 >400 =5
(vii) Calcareous saline >7 Very High Very High

When at all possible one particular procedure is used for all samples from the same soil profile. The
standard procedure for determining cation exchange data on non-calcareous, non-saline soils is by leach-
ing 10 gm of soil with 300 ml of N ammonium acetate at pH 7. The leachate is brought to dryness,

ignited at 480°C, taken up in 0,2N HCl and back-titrated with 0.1 N NaOH using methyl red as indicator.
This determines the T.E.B, Iron and manganese are removed by diethyldithiocarbamate; Ca Mg and Ca
alone are determined by E,D.T.A. using respectively Eriochrome Black T and Cal-Red as specific metal
indicators, magnesium being obtained by difference; K and Na are determined by flame photometer. Alter
leaching, the soils are washed with wash alcohol (80 per cent, slightly ammoniacal) followed by 95 per cent
ethyl alcohol and the C,E. C,. determined by displacing the absorbed NH4 by sodium and measuring it by
distillation in Markham units.

Where the content of CaCO3 is between 1 and 5 per cent the soil is first leached with 0.5 N
acetic acid and then with 500 ml ammonium acetate, Where the CaCO3 level exceeds 5 per cent, the soil
is leached with 300 ml N sodium acetate at pH B.2, washed with wash alcohol containing sodium acatate,
followed by 95 per cent ethyl alcohol and then leached with ammonium acetate at pH 7. Determination of
the displaced Na gives a measurement of the C.E.C. Where the CaCO3 values are between 1 and §
per cent, corrections are rmade from these values for T,E.B, and exchangeable Ca. Neither T.E,B. nor
exchangeable Ca are determined on soils containing more thha 5 per cent CaCOj.




If the conductivity is greater than 400 micro-mhos/cm (2 m. e.per cent soluble salts) the soil
is regarded as saline. The standard procedure is used but the quantity of ammonium acetate is increased
to 500 ml in order to extract the soluble salts. Exchangeable cations and T.E.B. are corrected for
soluble salts determined.by leaching the soil with water.

Very saline and calcareous soils present special difficulties in analysing for exchangeable bases
and we do not have a satisfactory routine method.

Organic carbon is measured by the Watts wet combustion method and nitrogen by micro~Kjeldahl,
The determination of P,0g is by shaking 1 gm of soil with 200 ml of N/500 sulphuric acid, containing
3 gm/litre ammonium sulphate (Truog reagent) and estimating the extracted P by the molybdenum blue method,

All determinations are made on air-dry samples ground to pass a 2 mm sieve but the results
are re-calculated to an oven dry basis. Single analyses only are conducted on each sample, Calculations
of the co-efficients of variation have shown that the values are below 3 per cent for C,E.C., T.E.B, and
exchaageable Ca but are about 10 per cent for K and Mg. The value for K is especially high -when exchange-
able K is low in relation to other cations,

For a number of reasons mechanical analyses have not been carried out on these soils. Whilst
it is agreed that such analyses would be useful it was felt that, in this case, where the number of analyses
had to be limited, the surveyor's assessment of texture would be a sufficiently reliable guide to the field
behaviour of the soil, Some of the volcanic soils are extremely difficult to disperse; in addition the texture,
as determined in the laboratory often bears little relationship to the behaviour of the soils in the field.

In the volcanic soils there is insufficient information for confident use of soil analyses as a basis
for fertiliser recommendations. For bananas, the most intensively studied crop, there are indications that
there is a good chance of a response to phosphate where the level of P05 is below 30 p.p. m. in the soil.
For the same crop, there is a good chance of a response to potash when the exchangeable K is below 0,40
m. e. /100 gm in the soil, At present there is no information on adequate levels of Ca, Mg or N. Where
soluble salts and calcium carbonate are absent the C.E, C. and percentage base saturation give a general
guide to the fertility of the soil.

T1e soils have been classified on the basis of maturity, after a method suggested by Lang. This
takes into account the type of clay mineral and the amounts of unweathered primary minerals. The latosols
are the most mature soils and are ones 1n which clay development is virtually complete. With the exception
of relatively resistant minerals such as quartz and magnetite few primary minerals are normally found.

The kandoid latosolics are soils in which the clay fraction is kandoid but in which unweathered primary min=-
erals are commonly found. In the allophanoid latosolics the clay fraction represents a large proportion of
the soil material but appears to be mainly of an amorphous type representing an early stage in the weathering
sequence., Leaching is usually very well advanced since these very freely draining soils occur in the con-
tinuoasly wet zones. In the "mixed' latosolics the properties of the clay appear to be transitional between
those of kandites and smectites, Leaching is normally relatively little advanced since the soils are found
only in areas with a marked dry season.  The smectites are soils in which the clay fraction may or may not
represent a large percentage of the soil material but which are dominated by the expanding lattice clay.
Leaching is usually negligible and the soils are confined to areas with a marked dry season. Young soils are
immature soils with large quantities of unweathered unresistant primary minerals. The (B) horizon is
always and the whole profile is usually weakly developed. Protosols are soils in which virtually no develop=-
ment, except physical weathering, has taken place. Hydrogenic soils are characterised by the presence of
a high water table, Polysols are distinguished because some one factor-in their development is complicated
by having more than one phase, for example, at least two distinctive parent materials or more than one
pedogenic process such as will arise from a climatic or drainage change. The soil series is used as the
landscape unit for mapping; the differentia for series are similar to those described in the U.S.D. A, Soil
Survey Manual (4).

The horizon nomenclature,where used,is a modification of the system proposed by Kubiena(2).
The symbol (B) denotes a non-illuvial horizon where the soil forming processes have destroyed the original
rock siructure and produced a new soil structure. Clay formation and the presence of free iron oxides is
very marked in this horizon, Below the (B) horizon is a horizon transitional to parent material which shows
iess marked weathering and alteration, This transitional horizon occurs even if the soil is so immature
that no (B) horizon forms. It is given the symbol (B)/C if the (B) is very dissimilar to the parent material,
as in the case of ash or tuff and (B)-C if the parent material is rich in clay and the distinction between
horizons is harder to maxe. The term 'S' is used for the surface horizon when it is not a proper A horizon




but rather one developed under cultivation. The subscripts x, y and z in the horizon nomenclature denote
horizons of different genesis i, e. polysols, Subscripts si and ca refer to silica and carbonate cementation.
The colours are those of the Munsell colour chart and except where otherwise stated are for the moist soil,
The term 'shoal' has been used by Hardy(l) to describe the product of weathering of loose masses of both
coarse and fine grained fragmental volcanic rocks when certain of the weathered materials move downward
to seal up and cement the substratum: into a hard coherent compact mass. This hard compact mass is
called 'shoal'; it is frequently exposed by removal of the top soil by erosion. Hardy uses the term
Ilgeological shoal' to describe a similar compact material formed during submergence under the sea.

The data on climate are based on the calculations of Smith(3), using the rainfall records of the
island for calculations of rainfall probabilities and Thornthwaite's methods for calculation of evapotranspira-
tioa, making due allowance for the effect of elevation on temperatures, From these calculations the locations
of the soils are split up into five climatic zones : a semi-arid zone with strongly pronounced soil moisture
deficit, a rainfall deficit in every month of the year and a low variability from year to year; a sub humid
zone (A) with a rainfall deficit for half the year or more, pronounced moisture deficit in the soil and a low
rainfall reliability; a sub humid zone (B) with a rainfall deficit for up to half the year, marked moisture
deficit in the soil and a moderate rainfall reliability; a humid zone with a rainfall deficit in not more than
2 months of the year, small or no moisture deficit in the soil, moderate rainfall reliability; a per-humid
zone with no rainfall deficit and no moisture deficit in the soil.

For this report D, M. Carroll carried out the field sampling and profile descriptions, P. Moss
supervised the laboratory analyses and I, K.Coulter was responsible for assembling and checking the data.
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