
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


PROCEED~GS OF THE

CARIBBEAN FOOD CROPS

SOCIETY

SIXTH ANNUAL MEETING

ST. AUGUSTINE, TRINIDAD

JULY 7.13, 1968

VOLUl\:IE VI



SOILS OF FRENCH GUIANA
By J. I? Turenne»

INTIl.ODUCTION

Natural Condit'ion,~

The French "Department" of Guiana is located between the 2nd and 6th North
parallel, and between the 54th and 56th West longitude. This part of South America
is under the influence of a tropical rain climate (Koeppen); the rainfall varies from
the coastal zone (80-120 inches) to the interior of the country (137 inches and more).
The annual meau temperature is about 2:6 0 C (79 0 F). Two small dry seasons (March
and September-October and November) with a rainfall less than 100 mm, more
or less marked, are characteristic of this climate. Regular winds (trade winds) blow
at the coastal region but tbere are no hurricanes or storms. All conditions are present
for a maximum intensity of bed rock weathering.

Different vegetational landscapes are in correlation with geological formations:
The lowlands (3,700 sq. km.) are formed out of marine clay deposits from the

holocene up to the present. A mangrove vegetation ("Avicennia" and
"Rhizophora") grows on the parts flooded by marine waters; behind the
mangrove there are swamps which are flooded almost all the year round
by brackish or fresh water (wet savannas).

The emerged savannas (1,500 sq. km.) form a narrow strip, parallel to the
coast, behind the swamps: 'I'hey are covered with grass vegetation, forest
ridges or wet gallery forest running through tho lanrlscape. These savannas
are growing on fine sorted sands (median about 110 microns) representing
old shores; this deposit originates from the upper Pleistocene. Clays of
the Medium and Lower Pleistocene can be found, mixed with the sands.

Behind these regions we find the Pre-Cambrian shield, part of the large Guiana
shield (84,800 sq. km.), composed of crystalline metamorphous rocks and some
lavas. The mantle of weathered rocks is very deep (several scores of meters). The
landscape shows numerous hills separated by small valleys and sometimes by swamps.
A sheet of detrital sands forms the border between this part and the emerged savan-
nas. This landscape is covered by Tropical Rain Forest.

Udothox,
tropudult

(USDA entisols)
(USDA inceptisols)
(USDA spodosol)
(USDA typic or plinthie

ochric or plinthie
(Latosolsj].

TllE DIFFERENT SOIl,S
According to the French Classification (AUBERT 1967) 5 soil-classes can be

distinguished:
Classc des sols mineraux bruts
Classe des sols peu evolues
Classe des Podzola et sols podzoliques
Classe des sols fcrrallitiques

Classe des sols hydromorphes

"Offioe de la Bechercho Soientilique et Teehuique Outre-Mer Centre Orstom do Cayenne.
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1. Sols mineraux bruts: These soils are represented in French Guiana by the
"sols mineraux bruts d'apport marin" which consist of recent clay deposits, under
mangrove (Avicennia or Rhizop}~ora). 'I'hese marine days (clay 60 per cent" fine
silt 30 per cent) show 40 per cent kaolinite, 20 per cent montmorillonite, 20 per cent
illite and 20 per cent quartz. In these soils, the upper 30 centimeters are marked
by oxidation, aeration, biological distribution and accumulation of small amounts
of organic matter. Chemically these clays are salty clays (pH 7); magnesium and
sodium are predominating. The stability of structure in the upper horizon is low.
A very important character is that these deposits do not contain calcium carbonate.
Among those "sols minoraux bruts", soils also exist which are formed on eroded
areas of ironstone or on granitic hills in the interior of the "department".

II. Soils peu evolues: These are the soils of the best part of the lowlands; swamp
vegetation takes the place of the mangrove. Such soils are formed by marine clay
soils showing a beginning of evolution by a fairly thorough aeration of the profile
accompanied by loss of salt and structuration,

Among several groups of soils two (Jan be distinguished: poorly developed
hydromorphic soils and poorly developed salty ones.

Poorly developed hydromorph'ic soiis cover a large surface East of Cayenne and
offer interesting development possibilities when thcy do not contain any pyrites.
They show a clay texture (60 per cent day) and desaturation is rather marked
attaining about 50 per cent of the absorbing complex. The capacity of this complex
is about 30 millicquivalents. Permeability is variable, depending on internal structure
after drying and on oxidised iron tubcs originating from fossil roots. A series con-
taining pyrites exists within this group; such soils show acidity by oxidation.

Poorly developed aalty soils are as woll represonted ; in most cases salt is leaving
the upper horizon, and deeper down, the total amount of salt rises. The pH values
vary from 5.6-6.4 in the upper horizons to pH 7-8 in lower layers of the profile.

Thcre is also a series with pyrites where, iu spite of salt pH can decrease to
4 because of oxidation.

On sandy ridges (old shoros) among marine clays, we also find poorly developed
soils on sandy material (90-95 per cent sand); the layer containing organic matter
is fairly thick and the Amerindian population went there to establish their planta-
tions. Such soils are submitted to the varying level of ground water which is related
to the water level in adjacent marine clay. Podzolio profiles can appear if the water
reaches the organic horizon.

III. Podozolics soils and podzols: These soils are located on well-drained sandy
material of old sandy ridges or on detritic sands (95 per cent sand) bordering the
precambrian shield. A hard pan of humic and ferric material can be distinguished
under a bleached horizon. A ground water level often exists in the soil; especially
in savannas on fine sorted sands, where the varying level maintains the migration
of elements.

IV. Les sols ferrallitiques (latosols}: The greater part of French Guiana is
covered by these soils, either on pre-Cambrian rocks or on material resulting from
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erosion of the Guianese shield. These soils show profiles A (B) C or ABC, (AUBERT
and SEOALEN, 1967), often deep, displaying an accentuated decomposition of organic
matter, strongly bound to minerals. Wcathering of minerals is very strong, and
separation of iron, manganese and aluminium scsquioxides can be observed. The
clay mineral is most often composed of kaolinite, sometime illite, not counting
aluminum and iron sesquioxydes.

According to the French Classification, which considers desaturation of the
complex first of all, the most represented soils among ferralitie ones are the vary
strongly desaturated ferralitic soils, where exchangeable bases are lower than
1 meq., saturation less than 20 per cent of the complex, sometimes only 10 per cent,
and exchange capacity of the ordor of 5-10 milliequivalent according to the amount
of clay. Organic matter increases this exchange capacity in the upper horizon;
and is the only way to modify the chemical poverty of these soils. The carbon ratio
in the surface layer varies from 1 to 8 per cent, C/N ratio being between 12 and 15.
The low differences in chemical status which are noted between different soils are
not so important as to be considered as it fertility test. III such cases, one trics to
define physical properties, particularly texture and structural stability: for this
purpose the composition of the soil with respect to particle size distribution and
amount of coarse clements (given by oouerotions or dismantling of iron stone) arc
to be considered.

Leaching is generally not well marked ill the Pre.Cambrian shield; the amount
of clay increases progressively following depth, and texture changes at the level
of weathered rock. This change is well marked by a larger amount of silt. Important
leaching can only be seen in fine sorted sands of quaternary deposits with a moving
ground water level.

Texture depends on the type of parent-rock (BRUGIERliJ-MARIUS, 1967).

Olay 'I'exiure: (0-20 microns: 60-80 per cent) : on Paramaca lavas Gabbros,
Paramaca schists, Orapu schists, Amphibolites.

Sand-clay Texture: (0-20 microns: '10-60 per cent): alluvions from Bonidoro
and Orapu schists, alluvions from granite.

Olay.sand Texture: (0-20 microns: 20-40 per cent): on grunitcs and quartzites
of the Pre.Cambrian shield and on fine sorted sand" of the coastal plain.

Sand T'exture : (0-20 microns : 0-10 per ccnt): detritic sands.

The amount of coarse elements can be due either to iron stone formation (this
phenomenon being located on table-lands and tcrraciforrn deposits), or to dismantling
of old iron-stones. These elements can be found as follows:

Iron-stone or remains of iron stone (thin soils); on table-land summits of Orapu
and Paramaca schists, on Paramaca lavas, amphibolites and down the
slopes on schists and Arnphibolites.

Ab'undant coa'rse elements: slopes and at the base of slopes on schists and amphi-
bolitcs,

Fairly abundant coarse elements: on steep schist-slopes.
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Few coarse elements: on top of slopes on gabbros, on alluvions from schists and
from amphibolites.

Soi18 without coarse elements: alluvions and colluvions or soils on granite and
gneiss.

V. Hydromorphic soils: These soils are well represented. Peat is frequent
and shows large surfaces on flooded marine clay or in inland depressions. Clay soils
are present on the bottom of depressions in wet gallery forest and in quaternary
depressions of the coastal plain.

The soils on alluvial terraces fairly often show a pseudo-gley surmounting
agley.

Problems oj Jertility and development: Marine clays ("sols mineraux bruts"
and "sols peu evolues") have a high chemical fertility but the amelioration of physical
properties correlated to clay texture needs important consideration. Land improve.
ment is possible by empoldering accompanied by severe control of water level and
drainage/irrigation-equilibrium. This equilibrium can be modified during the
dry season; in the coastal plain 2 or 3 months with less rain than one inch are fre-
quent. The possibilities of irrigation with fresh water during this period require
serious survey. Mechanisation would be necessary, though supplementary expenses
of road construction would have to be considered.

The ferralitic soils of the Pre-Cambrian shield could yield important surfaces
for land improvement; the physical properties are fair to well developed but these
are chemically very poor. Forest-clearing modifies the equilibrium between soil
and vegetation; so that care should be taken to preserve the layer of organic matter
located in the first 10 or 20 centimeters. After clearing, covering of the soil is neces-
sary. The structural stability is good in the upper layer but decreases rapidly in
lower horizons. Soil management is necessary to prevent the top soil from being
eroded (anti-erosive systems). Soils on steep slopes (schists, dolerites) cannot be
used; soils on granites or on gab bros with gentle slopes and without coarse clements
present some advantages (good physical properties in particular). Mechanisation
is easier on such slopes, manuring is neeess,ary.

Land Use. The population of French Guiana is actually gathered along the
coastal plain where their houses are generally situated on sandy ridges or along the
estuaries. The agricultural production, barely sufficient for home consumption is
the result of shifting cultivation, practised on a wide range of soils. Around the
houses there are small orchards. Extensive breeding is restricted to the savannas.

Pedological studies actually give an idea of developmental possibilities and
define the vocation of the soil; citrus plantations are thought of today, and soils
on granite are prospected. In the coastal plain, there is a grouping of cattle-breeders.
On leached ferralitic soils (fine sorted sands) and hydromorphic soils with pseudo-
gley, fodder-grass may be grown.

We can distinguish:
Land oj medium quality: For its improvement one does not need anti-erosive

systems but medium 01' high manuring is necessary (grass land). In this category
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we find leached ferralitic soils on fine sorted sands (savannas) or soils with a pseudo.
gley and gley in the lower horizons.

Land of poor or medium quality.. Land improvement should be undertaken
when clearing the forest (protection of organic layer, covering of the soil, improve-
ment of anti-erosive systems) and manuring in medium or high quantity is necessary.

In this category we find soils on granites, soils on lavas and soils on schists,
but the last ones posing problems due to steep slopes and the abundance of coarse
elements.

Land with good chemical properties but needing very intensive manaqement: On
this land we find marine clay soils, the best among them being those on fresh clays.

Land without any development possibilities: Gley soils, salty soils, soils con-
taining pyrites, podsolic soils.

According to onr knowledge of natural environment, tropical cultures could
be promoted from a technical point of view. But the main problem owing to the
small population density (35,000 h.) is the lack of agricultural labour.

The local market is limited and labour is high-priced. The cost price is therefore,
rather high and dispositions aiming at maximum mechanisation are the only means
to arrive at a system of competitive production; these methods would raise the
question of the international market. During the present period of difficult openings
in this market the economic aspect of agricultural development would be among
the most important problems.
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