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Natural conditions
The french'departement'of Guiana is iccated between the 2 nd and 6 th North

parallel, and between the 54 th and 506 th VWest longitude. This part of South Awerica

i: under the influence of a tropical rain climate ; (Koeppen) ; the rainfsgll varies

frur the coastal zone (80 - 120 inches) to the interior c¢f the country (137 inches
-n sore). The annual mean temperature is about 262 C (792 ). Two small dry seesons
‘M. ch and September - October - November) with a reinfall less than 100 mm, more

or less marked, are characteristic of this climate. Regular winds (trade winds) blow
av th- coastal region but there are no hurricanes oxr sioras.

So all conditions are present for a maximum intensity of bed rock weathering.

Differents vegetational landscapes are in 2crrelation with geological forms-
cions ¢
- the lowlands (3700 sq km) are formea cus of marine clay deposits from the holocene
up till now. A mangrove vegetation grovs on the parts flooded by marine waters ;
behind the mangrove "_giggnniﬁ'andfﬁﬁi}:ﬂbgﬁgﬂ, there are swamps which are flooded

almost all the year round by brackish ox fash -waicr (wet savannas).

- the emerged savannas (1500 sq kuj.

They form a narrow strip, parallel ic¢ ithe covsest, behind the Gwamps ; they are covered
with grass vegetation, forest ridges c: wel gallery forest running through the landscape
These savannas are growing on fine soricd sands (medien about 110 microns) representing
old shores ; this deposit originates From iiae upper Pleistocene. Clays of the Mediim

and Lower Pleistocene can be found, mixed with the cands.

- behind these regions we find the Precarbrian shield, part of the large Guiana shicld
(84.800 sq km), composed of cristalline meicuorphous rocks and some lavas. The mantle
of weathered rocks is very deep (several ssowes of zeters)« The "andscape shows numerous
hills separated by small valleys and soumetinos by s:amps. A sheet of detrital sands
forms the border between this part and the cnerged savannas.

A

This landscape is covered by Tropicel Rain Forest.

The different soils

According to the french cliassificaticn (AUBERT 1967) 5 soil-classes can be
distinguished ¢

Classe des sols minéraux bruts (UsDa  entisols)
Classe des sols peu évoluds USDA  inceptisols)
Classe des Podzols et sols podzoligues {(USDA spodosol)

Classe des sols ferrallitiques (LSDL typie or pligthic Uio.t?ox, ‘ochric or
Classe des sols hydromorphes Fowtnic tropudtlt (\Latosols) ).

I Sols minéraux bruts
These soils are represented in French Guiana by the "sols minéraux bruts
d'apport marin" which consist of recent clay deposits, under mangrove (Axiggnnia or
Rhizophora). These marine clays (clay 60 %, fine silt 30 %) show 40 / kaolinite, 20 %
montmorillonite, 20 % illite and 20 %;quartz, In these soils, the upper 30 centimeters
are marked by oxydation, aeration, biological disturbation and accumulation of small
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amounts of organic matter. Chemically these clays are salty clays (pH 7).; Magnesium
and Sodium are predominating. The stability of structure in the upper hquzon is lowe.
A very important character is, that these deposits do not countain calcium carbonate.

Among these "sols minéraux bruts" soils also exist which are formed on eroded
. Z. n
areas of ironstone or on granitic hills in the interior of the "département".

IT Sols peu évolués ‘
These are the soils of tlhe bes. 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 suvils two groups can be distinguished ¢ poorly

developped hydromorphic soils and poorly developped salily ones.

Poorly developped hydromorphic soils cover a large surface East of Cayenne and offer

interesting development possibilities when they do not contain any py?ites ; they show
a clay texture (60 % clay) and dessaturation is rather marked, attaining ab?ut 50 %

of the absorbing complex. The capacity of this complex is about 30 millieguivalents.
Permeability is varisble, depending on internal structure after drying and on oxyded
iron tubes originating from fossil roots. A series containing pyrites exists within
this group ; such soils show acidity by oxydation. ‘

Poorly developped salty soils are as well represented : in most cases, salt is leaving

the upper horizon, and deeper down, the total amount of salts rises. The pH values vary
from 5,6 ~ 6,4 in the upper horizons to pH 7-8 in lower layers of the profils.

There is also a series with pyrites where, in spite of salt, pH can decrease
to 4 because of oxydation.

On sandy ridges (old shores) among marine clays, we also find poorly developped’
soils on sandy material (90-95 % sand) ; the layer containing organic matter is Tairily
thick and the amerindian populations went there to establish their plantations ; such
soils are submitted to the varying level of ground water which is related to the water
level in adjacent marine clay. Podzolic profiles can appear if the water reaches the
organic horizon.

IIT Podzolics soils and podzols

These soils are locaved on well drained sandy material of old sandy ridges
or on detritic sands (95 % 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 ; specially in savannas on fine sorted sands, where the varying
level of water maintains the migration of elements.

IV Les sols ferrallitiques (latosols)

The greater part of French Guiana is covered by those soils, either on
Precambrian rocks or on material resulting from erosion of the guianese shield. These
S0ils show profiles A (B) C or A B C, (AUBERT and SEGALEN, 1967), often deep, displaying
an  accentuated decomposition of organic matter, strongly bound to minerals. Weathering
of minerals is very strong, and an important individualisation of iron, manganese and
aluminium sesquioxydes can be observed. The clay mireral is most often composed of
keolinite, sometimes illite, not counting aluminium and iron sesquioxydes.



According to the french classification, which considers dessaturation of the
couplez first of all, the most represented soils among ferrallitic ones are the very
strongly dessaturated ferrallitic soils, where exchangeable bases are lower than I Meq.,
Saturation less than 20 % of the complex, sometimes only 10 %, and exchange capacity
of the order of 5-10 milliequivalent according to the amount of clay. Organic matter
increases this exchange capacity in the upper horizon : this is the only wey to modify
the chemical poverty of these soils. The carbon ratio in the surface legyer varies
from 1 to 8 %, C / N ratio being between 12 and 15. The low differences in chemical
status which are noted between differents soils are not so important as to be consi-
dered as a fertility test. In such cases, one tries to define physical properties,
perticularly texture and structural stability ; for this purpose the composition of
the soil with respect to particle size distribution and amount of coarse elements
(given by concretions or dismantling of iron stone) are to be considered.

Leaching is generally not well marked in the precambrian 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 (BRUGIERE - MARIUS, 1967)
Clay texture (O - 20 microns :60 - 80 % ) : on Paramaca lavas Gabbros, Paramaca
schiste Orapu schists, Amphibolites.

Sand-clay_texture (O - 20 microns : 40 - 60 % ) : alluvions from Bonidoro and Orapu
schists, alluvions from granite.

Clay~sznd texture (O - 20 microns : 20 - 40 %) : on granites and quartzites of the
precambrian shield and on - fine sorted sands of the coastal plain.

Sand texture (0 - 20 microns : 0 = 10 %) : detritic sands.

The amount of coarse elements can be due either to iron stone formation
(this phenomenon being located on table lands and terraciform deposits), or to dismant-
ling of old iromstone, or to the presence of lsyers of old concretions or rocky var-
nighed ironstones. These elements can be found as follows ¢

-~ Ironstone 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 fmphibolitess

- ibundant coarse elements : slopes and at the base of slopes on schists and amphibo-
lites.

- Fairly abundant coarse elements : on steep schist~slopes.

- Few coarse elgmgpif: on top of slopes on gabbros, on alluvions from schists and from
amphibolites.

- Soils witgoug 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 sur—
faces on flooded marine clay or in inland depressions. Gley 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 a
gley.



Problemg of fe develo t

Marine clays ("sols mindraux bruts" and "sols peu évolués") have a high che-
mical fortility but the amelioration of physical properties correlated to clay texture
necds iuportant vare. Land improvement is possible by empoldering accompanied by severe
contrul of water level and drainage / irrigation - equilibrium. This equilibrium can be
modifie~d during the dry season ¢ in the coastal plain, 2 or 3 months with less rain
then one ineh are frequent : the possibilities of irrigation with fresh water
during this period require serdous survey. Mecanisation would be necessary, though
supylenontary expemnses of road-construction would have to be considereds

The ferrallitic soils of the precambrian shield could yield important sur-
f:ces for land improvement ; the physical properties are fairly to well developped
but tizse soils are chemically very poor. Forest-clearing modifies the equilibrium
betw e s0il and vegetation ; when so modifying natural conditionms, care should be
teken to preserve the layer of organic matter located in the first 10 or 20 centime-
ters. . fter clearing, covering of the soil is necessary. The structural stability is
good in the upper layer but decreases rapidly in lower horizons. Soil management has
to prevint the top of the moil to be cleared off by erosion (anti-erosive systems).
Soils on steep slopes (schists, dolerites) cannot be used ; soils on granites or on
gabbros with gentle slopes and without coarse elements present some advantages (good
Physical vroperties 38 pextloulsxkMecanisation is easier on such slopes, manuring
is ncccegsary. '

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

redological studies actually give an idea of developmental possibilities
anq define the vocation of the soil 3 citrus plantations are thought of today, and
80ils on granite are prospected. In the coastal plain, there is a grouping of eattle-
brecd:rs. On leached ferrallitic soils (fine sorted sands) and hydromorphic soils
with pseudo=gley, fodder<grass may be grown.

We can distinguish :

Land of nedium guality ¢ for its improvement one does not need anti-erosive systems,
but medium or high manuring are necessary (grass land). In this category we find leached
ferrallitic soils on fine sorted sands (savannas) or soils with a pseudo-gley and gley

in the lowsr horizons.
l£gxL£gllxxg;sgiggg;gg_gggiigx : land improvement should be taken care of when clearing
off the forest (protection of organic layer, covering of the soil, improvement of anti-
erosive systems) and menuring 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 eh roperties but peeding very intensive management : On this land
we find mnarine clay soils, the beat among them. being those on fresh clayse

Land without any development possibilities

gley soils, salty soils, soils containing pyrites, podzolic soils.

sccording to our knowledge of natural environment, tropical cultures could be
promoted from a technical point of view. But the main problem owing to the small populatio



density (35.000 h.) is the lack of agricultural labour.

The local market is limited and labour is high-priced. So the cost price is
rather high and dispositions aiming at maxinum nechanisation are the only means to
arrive at a system of competitive production, but these methods would put up the
question of the international market. During the present period of difficult openings
in this market the economical aspect of agricultural development would be among the
nost izmportant problems.

SuLrary

"According to the work of Soil Survey in French Guiana, the differents soils
of French Guiana are briefly described in correlation with the geological sub-soil
and landscape ; Physical and chemical properties are presented according to the
possibilities of agriculture. A large part is devoted to Ferrallitic soils (french
classification). '

The managenent of the differents soils is considered and an outline of the
different dispositions is given".
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- w boos T Coarse| C1 Silt Fine Coarse R | ¢/N [pH Ca_. ¥§ K 1{‘:? ‘
Soil Depth jori-| b€ ay : nilltéquivalents S T Fe |Fe
o cm FE?H ghem. <2p|2-20 ,, ggfgoo " g?’zlgz m §/00 o/ oo H20 libre| tote
Bol minéral brut - | 0-30 (a)c .6 1|53.5 134. 1.5 1.5 |17.4 1.471 11 7.3 1 5.4 11.&4 2.12]21.2 88 . 4 3.6
d!apport marin 50-90 | ¢ 3 Is6. |34, 0.5 0.3 5.2 | 13611 | 7. 5.18{11.9¢ 2.74]22. 56, 4 3.2
(TURENNE)
Sol peu évolué 05 |4 1.3 3. 0.5 38. 55.7 [12.2 1.08] 12 |5.7 |0.69 |0.13]| 0.09]0 03 3. 1.4
d'apport sableux |30-40 | C 1 | 4.5 | 2. 46.5 45.1 5.6 [0.19 [0.02| 0.04]{0.02 2.1 3.5
I(cordon) 0-17%0 | C 01| 2. 0.5 | 45.5 52.1 5.5 ]0.19 [0.02] 0.02]0.01 1.4 3.8
(TURENNE)
Sol peu évolué 0-15 | Ago 59, 31. 0.1 0.1 [14.1 | 1.8 | .814.9 ]1.02 12.94{0.08 |1.41[1%.35 |33.B
d'apport marin 15-35 | A 56. 33. 0.3 0.05 | 6.3 1.3 | 4.8 5. 1.61 ;36.4{0.15 | 0.8 {18.99 |26.93
hydromorphe 1
| 95-119 ¢ 46. | 40, 0.5 0.3 [23.5 | 1.7 |11 |5. |1.94 }5.570.46 | 0.43]18.20 |30
)
Sol peu évolué . . . A : . y N =
d'apport marin m“‘s '} 0.01 62. 25. 005 0-5 40. 2.48 1602 5-1 11. : 20015 2093 36-&3’ 70. B
ald 45-90|c |o0.01 |56. |21 2.5 1. 7.2 {07 | 9.96.8 |10.3 pP1.18| 3.23 40.24.[74. |25.
?mssm') ;
291 peutézolué . 0-20( a1 | 4.2 [49. |35 2. 1. 24.7 | 2.6 |10. [4.2 | 4.52]6.430.6 p.6 'f13. |40, 3.2
(&52%’5) Prete® lo90|c |33 [43. |44, | 3.2 3.2 12,6 |1.83 | 8. 2.7 |3.72{7.590.1 fo.28 l11. |33. 3.3
odzols sur sables 0-7 Aoo | 2.7 2e 0.5 60 88. 2.2 0015 14. 0.26 0.2 0.12 0.@ 0.7 4.2
OSBierS 20_30 Al 4.2 l. 1. 9. 89. 0.2 0005 5-5 0-06 0-0 0.02 .03 0.12 1.7
(TURENNE) 45-55| 22 | 6.8 2. 0.1 |1e. 82, 0.4 |0.04| 9.9 0.06 | 0.01 0.02{0.03 | 0.12 |2.2
90-11d Bh | 4.6 3. 0.01| 5. 87. 2.76| 0.8 [ 34. 0.06 { 0.03 0.04)0.06 | 0.18 11.6




. i Clay PBilt | Fine : c JMg F F '
. C C N Ls K Ne e e
Soil gl ;ptl} Izlgzl" gg:;:‘e <2ai: D20, saﬁd Sgnaﬁse o/ 0o oyoo / :E[ﬂ’I 20 | milldéquivalents S T libre |total
> 2tm 20-200 , | 0,2-2mn l
Ferrallitique 1+7 A 2.6 | 27. 6.5 10.5 42, 76. 4.3 | 17. 4.5 | 0.11] 0.25] 0.15/0.07 | 0.58 | 9.9} 2.2 1.9
fortement dessatu- bo 4o | | 2.7 [ 32. |11, 11. 39. 43. | 2.8 | 15. (5.2 | 0.06( 0,06| 0.02{0.01]0.15 | 5.3 3.9 | 2.8
rre appauvrl sur
grani te ’1‘%26 (B) 4.5 1 39. ]11.5 645 37.5 5.2 | 0.09( 0.06[ 0.02{c.01{0.18 | 3.5 4.8 | 3.5
- d . . . J
Weathered rock T80~ (c)] 1. 6.5 37, Be5 48. 5. 0.04] 0.01] 0.02/0.02| 0.14 | 5.6} 7.5 | 5.7
granito gneiss 840
fortement dessaturé 30-50 | (B) 38.8| 51. | 14. 8. 17.5 38.51 2.4 | 16. | 4.9 0.06] 0.01]0.12 {0.11 | 0.%0 | 8.6 10.3| 28.9
sur schistes Paramgca 100(| (B) 28.2| 48.5| 13.5 10.» 22.5 5.1 0.09| 0.01{0.06 [0.06| 0.22 | 3 13.4 | 28.4
(MARTUS) 120
ferrallitique forte- 30-50 (B) 38. | 61 9.5 13. 9.5 19.5 | 1.50| 13. 0.061 0.01{0.06 |0.05| 0.18 | 8.9| 11.5] 21.3
nent dessaturé sur | 100- (B) 13.8| 63 12. 11. 9. 0.06 0.01{0.04 |0.02] 0.13 4.3| 12.5| 23,
schistes Bonidoto 120
08 [ Y . L ) [ ] - L] [ ]
(MARTUS) 200 0 16.5 | 34 23 24 0.06] 0.01]0.04 |0.02| 0.13 | 4.8| 16.8] 25.1
Ferrallitique J0-5 [Al.| 2.6] 10. Z 62.5 10.5 | 18.5| 1.15| 16.1 0496 0.50[0.19 |0.13]1:73 [8.2]0.9 | 1.2
fortement degsaturé 015"'25 ABe 1¢7 12.5 (5 79." 10.5 11-3 .77 140 0.54 0.22 0.13 0.07 096 5.2 1.6 1.8
lessive 50-70|B .. 1.1] 20.5| 5.5 6l..» 10.5 0.54] 0.40]0.06 {0.07 |]1.07 |4.2 |2.2 3.7
(Fine sorted sands) |175- |B¢..| 22| 15.5[ 6.5 62s 14. 0.49( 0.08]0.4 " |10.03|0.54 |2.4 |3. 3.9
. TURENNG ) toaes _ .
;. 11 }- “.— T ju.v ‘(?‘* by l
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