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PREFACE

The multidisciplinary research carried out in the context
of the Atlantic Zone Programme in Costa Rica started with
a diagnostic study of the Zone so as to enable the selection
of relevant development oriented research themes. A study
of the soils and their potential is part of it.

The present detailed soil survey was carried out towards
the end of 1986 in the canton Pococi in the northeastern part
of the Atlantic Zone. The report is not final. Additional
soil studies in the area are required to be able to correlate
soil units and to establish definite names so that the nomen-
clature used in this report is likely to change. Furthermore,
the chemical analyses of the soil samples taken from the pro-
file pits had not been completed when the report was prepared.
The results presented are therefore of a preliminary nature.
The data will eventually be incorporated in a comprehensive
report on the soils of the Zone and their potential that is
to be prepared in due course.

Jan F. Wienk
Programme Coordinator
CATIE/UAW



Introduction

This report describes the results of a detailed soil survey

(scale 1:17500) of hacienda Bremen, carried out in the period October
and Noveuber 1486,

The soil survey forms paert of joint CATIE-"AU program of research in
the Atlantic zone of Costa Rica, and has, in tre first instance, to
cheracterize the soil and its pronerties. The soil survey area of
this investigation was restricted to the central part of hacienda
‘remen, near Pocora (fic. 1). The area covers about 2000 ha and is
bcrdered by the main road Guapiles-Siquirres and the rivers Parismina
:nd Dos iovillos. Iwportant is the relaticn between geororphology and
s0il formation. Ramely, in the so0il survey area different stages in
2ge can be made on a2ccount of s2il formation and geomorphclogical
nosition.

In this report a generzl physical descripticn of the soil survey area
is given (chapter 1), menticnin; subjects like location, geology,
parent material, physiography, hydrology and climate. Then the soil
survey methods are given (chapter 2), with information about the used
aerial photographs and meps and #bout tine way the soil was examined.
In the following chazters the soils are discussed, with inforuation
on the so0il legend (chacter 3) and the soil :ayping units (chapter 4).
Finally a soil -<capability judgement for agricultural use is given.

The survey has resulted in the followingz maps;

- scil map of the central part of hacienda Bremen,
based. on soil characteristics, scale 1:17500

- s0il map of the aentral part nf{ hacienda Bremen,
based on physiography, scale 1:17500

- land capability map of the central part of hacienda Bremen,
scale 1:17500

- map of the drilling locations, scale 1:17500
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Claoter 1 Gencral ohysical character of the scil survey area

tacienda Bremen, near Pocora, is situated in the Atl:ntic zone of
Costa rica. This is in the lowland at the Atlantic site of Costez Rica
th.t is influenced by the Caraibbean sea.
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fiz. 1 Location map

lacienda Bremen lies zbout 114 meter above mean sea level, at the
fcot of the mountzin country of the Ccrdillera Central. The nearest
volceno is the Turrialba with an altitude of 333G meter. This volcanc
is build up of andasitic lavas, lahars, tuff and pyroclastic material
(Geological map, sheet Limon, scale 1:200000, 1982). The lowland is
filled up with quaternary alluvial sedizents of volcanic origin.

The princinle landform is a biedmont alluvial plain. The main part

of the soil survey ar.a of hacienda Breuen is a flat plesin, s:ightly



dipring to the north, Only in the northern and western parts appear
smz1l hills, which rise to a mezximum of about 10 meters:above the plain,

Yfost of the mapped area of hacienda Bremen is drained by the Rio Paris-
mina, Rio dos Novillos, Rio Atarjea, Rio Iroquois and Rio Calzada.

The drainag of these rivers is rapid. It is more sluggish in the central
part of tre area, which is drained by small gullies, so that swampy
conditions prevail in those places,

Stream flow in the rivers varies considerably, and maximum discharge

is reached in July and August and in October and November. Intense
rainstorms in trese months cause local flooding along the riversides.

The average anual rainfall at hacienda Bremen is almost always nore
then 2500 mm. The number of dry months per year is less than one., As
shown by the climatic date (t.ble 1), tkhe period january-april is dryer
tran the other :ionths of the year. During sterms the rain-intensity

czan be very hizn, 'fost of tre rain falls duriaz the so-called '"tempo-
r:les", when a cold-front or an exhausted hurricane recches Costc Rica,

J,fF. M a M J J a.,s o0,N,D
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averace monthly |33 10680, |iz3.51952l2bs6lus o365, 252, 130331348 80816

Tuble 1: Precipitation cdata from the meteorolozical station .iercedes
(2altitude 114 m), during the period 1971-1985
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fig. 2 :lonthly rrecipitation at Mercedes/hacienda Bremen



Unfortunately there are no temperature data of hacienda Bremen (alti-
tude 114 m) available. Therefor the temperature data of Carmen (alti-
tude 14 m) and of Guapiles (altitude 249 m) are given., Ve expect that
the anual temperature curve of hacienda Bremen is tue average between
those of the two mentioned stations.

month J F M a M J J a s o N D
T mMax 29.1128,9|30.0[30,2|31. 1 |30,3|29.930,5130,8/20,9|30,3] 29,3
T MIN 1g,1]19.620,2{20,7121,8)21,8121, 6l21,621.44]21,2 20,819, 6

T. averace 23,5(23.6/24. 6[25.1 {25, 8|25,4)25, 1125,2195. 325, 1 oy 623,
averace rel. hum|86.886.9|84.8|185.987,7|88,3|90.4|89,888,2187.9/89,8| 83,2

Tzble 2: Temperazture and ﬁumidity dats from tiie ieteorological
staticon at Carmen, durin, the periocd 1972-1980

monEh J F M a M J J a s o N D
T MAOaX 29.2 19‘0 2918 3012 3019 30;? 29) 3002 30:7 30,2 29:5 28:9_
T _mMIN 19,5(18,5(18,8]19,5|20.4|20,3{20.8120.6)20.4)20,320.4]19, 9

T averasce _ [24,5]25.02b,1(26.3126.1)25,0l25.6l25.0l24.5]24, 513,923,
averace rel. hum|85,0[86.0]85,0|84,018b.9486.087.087.0]86,0{86,0 85,0, 88.

Table 3: Temperature and humidity data from the meteorologisal
station at Guapiles, over a period of 24 years (Louette,
1985).
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fig, 3 Estinated monthly temperature of haciende Bremen

Durinzg the whole year Llze average relative humidity is above 8575,

The average anual temnerzture is about 24,9 OC. The difference in
temnerature between the coldest and hottest wmonth is about 2-°C. The
difference in temper=ture between day and night is about 8 to 10 °c.
The average anual sunshine ver day is 4,2 hours. The average daily
sunshine in the sunniest month is 4,9 hours, and in the cloudiest month
3,1 hours. In general tie wind velocity ic very low, except just before
or during storms (Boerboom et al, 1986).

The ;reater part of the map.ed arez of nacienda Bremen is used as
vasture. Big plantaticns with bananas, and incresingly macadamia, are
situated along the riversides and in the scuth-east. Some small plots
zre used as fields, on which for instance maize is grown, Other small
lots are still under forest,”’but these parts disappear rapidly (fig. 4)
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Cnanter 2 Survey }ethods

efore starting the field work office work was done to gather pre-
limnary information of the territory examined. This included a photo
interpretztion of the avuilable air photos (1973, R-59 L-238 nr. 051 -
052, scale 1 : 35000; 1981, R-177 L- 242 nr., 24853 - 24857, scale

1 : 35000; 1985, R-231 L-243,7 nr. 38757 - 38758, scale 1 : 35000),
itreas were traced with differences in drainage pattern and topography.
As an introduction in the surrounding area an excursion was held to
et an insight in the geomorphology, sedimentology and pedology.

™he available maps were: a topographic map, sheet Guacimo, Hoja 3446 I,
scale 1:50000 (I.G.MN., 1573); a topographic map of hacienda Bremen,
Scale 1:10000 (non-published map, property of hacienda Bremen, 1984);
nava geologico de Costa Rica, shect Limon, CR2CM-6, scale 1:205000

(1.3.”., 1582); precipaticn promedio anual en Costa Rica, periodo
1461 - 1930, scale 1:1000000 (A.G.I.M.N., 1982).
In the semi-detailed soil survey, traasverses were made at 100 to 300

meters intervals throughout the area using the 1:35000 aerisl photo-
srazns to help determine the transverse lines and the points at which
tc examine the soil. These rhotographs were used as base maps. The
zzogrephical extent of each soil. was drawn on the hase maps by means

2f lines intended to separate one soil fase from another.

Soils were examined in augur holes to a depth of 2,20 meter providing
rarent material wes not found above that depth. The holes were spaced
in a regular pattern, adapted to variation in topography and vegetation.
"he cutline of each soil fase mapped is based on augur holes, the
drainage pattern, on the local vegetation, on tuhe topography and on

the pattern of shadowing in the aerial photographs,

Deer r.ts were dug on carefully selected sites representing the model
or c=ntral concept of each soil found. If possible pits were dug into
underlying rarent material. The depth of the pits varied from 60 cm to
150 cm, Thesepits had distinct horizontsl leyers called horizons which
¢ollectively make up ti:e soil profile. The individual horizons revealed
in the pits and the profiles as a whole were examined in detail and
ots:rvations were made on the number, arrangement and thickness of

tve horizons; colour of each horizoun; texture, cr t.e relative pro-
‘ortions of the various size groups of individusl soil grairs (sand,



S1l1t clay) nresent; structure or the arrange::ent or natural grouping

Qf scil particles; consistence, or the tendency fecr tne scil to crumble
Sr to stick teogether; the tixotropy, or the charsctaristic of material

to liauedice unaer light pressure as a consequence of tie expulsion

of encloced water; and other characteristics.

Tor standardization purposes célour is ccmpared with the Munsell soil
colour charts (1975). Colour is usually related tc the kind and amount
of organic matter and the %indes of minerals tresent. Texture was esti-
mzted in the field by rubbing the moist scil between the fingers. The
nrincirle texture classes are: sand, loany sand, sandy loam, loam, silt,
silt lcem, cley loam, sandy clay, silt clay and clay. Texture affects
moisture retention and the difficulty or ease with which the s2il may
be cultivated., Structure refers to the shape and arrangement of the
n-tural croups of individual soil particles, and gives clues as to

now rezdily the sofll is penetrated by meisture and :lant rcots and

how it will respond :hysically to cultiv.iion (see 2lso chapter 5).
Consizience of each hirizon is de.erzined by thc way the soil feels
mnier different =oisture ccnditions., This is a valueble 2id not only
in hel=zing to assess scil texture but it also furnishes a clue as to
tno nature of ti.e cliy minerals.

Citer important cnarccteristics observed in the field include the
following: the rresence of stones that will interfere with cultivation;
thc steepness and pattern of slopes; the amount and size of mottles;
the amount, size and morphology of pores; and the amount and size of
rcots,

After observing and recording the forcgoing physical characteristics
in the field, ezch ncrizon in the soil pit was sampled for chemical

end physical enal;ses,



Chocter 3 The soil lerend

Suelo leguev

The ileguev soil is 2 deep, well drained, brown, medium to fine struc-
tured, prorous, very friable soil. It is develoced in quaternury river
deposits of volcanic origin. '
The soil is situated on the high garts in a rolling to hilly landscape
in the north and south of the masped area, or on remnant hills in a
zently sloping landscage.
‘ostly the Neguev soil has a thin A-horizon (6 - 20 cm) with a dark
brovm color, It is slightly red or brown mottled, has a strong to
moderate structure and has a texture which varies from silt loam to
clay loam and silty clay loam,
The thick 3-horizon (140 - 190 cm) with a massive porous structure
contiins much crumb and is duark yellowish orown. Cnly the top might
hzve a very weak to moderate structure., It has none or very few strongl
wepthered stones ard texture coarsens downward from clay loam to lozm
and from silt clay losm to silt loam. The horizon is very porous and
has mores of vuricus dimensions,

n2 3211 is used for »:sture and a small part for bananas,

“losely related to the Yeguev soil are the Zlanco scil, Tro:iuois soil,
Fley n~il gad the ezcla soil, In general the Blanco soil has the saue
chsracteoristics but is cevelovned in 2 nearly slways wetersaturated
environnent, while the Irocuois £7il and the Gley scil contain more
and fresh or weathered stones and have a less develo ed structure of
the R-horizon., The “ezcla s0il is a mixture of the Meguev soil and
Ironuois soil with the Dos Novillos soil, '

Suelo Bienco

“ne Blanco soil is a deep, fine to medium textured, imperfectly to
moderately well drained, porous, very friable soil with a dark top-
soil and a bright colored subsoil, It is developred in quaternary river
derosits of volcanic origin, .

The soil is situated in lover parts and on some terraces in the rolling
to hilly landscape in the north and west., Because of differences in
z1titude some perts of the area covered by this soil ure only saturested
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with water for a short pericd 2 year, while cther parts are nezrly
olwave nofirated with water,

Thc €211 has a black to dork brown, 10 - 55 c¢u deep, moderate to string
structured tops2il with a texture which vesries between clay loam and
silty clay lcam. Thc¢ -horizon has always red and/or brown mottles in
the top and nearly always in the whole horizon.

Just below this horizon a grey to brownish yellow, very weakx to massive
porous structured B-horizcn is present which contains much crumb, Few
to mz2ny soft concretions, and very few strong wcathered gravel are
scmetimes present in the lower part of the horizon., The texture varies
betwecen loam and silty clegy loam. The horizon is neerly always red
znd/or brown mottled.

Cnly t%e on the hirh terracas situeted Blanco soils, which 2rer nnt

s=turated witn water a1l vzar, cre used as rasture., The soile in the
lover nositions are sw:ps, "ithout artificial drainage nothing, except
v sware vesctation, will grow there, If it is drainred it is possible

io i'row barsnas,

"¢ "lznco soil is closely related to the ileguev soil, which is also
z:s znd kas s well develon.2” structure, but “was a darler 3-horizon,

" Ller 501ils li%e Irnounis soil and ‘iley soil haove simulorities like

texture, but ccntlain much more fresh or weathered stones.,

Suelo Iroguois

The Iroquois soil is a deep, moderately well drained, fine to medium
textured, very friable browvn soil which has few or more fresh or
westhered stoneg within the first 120 cm., It ic develo.ed ir juaternary
river derosits of volcuznic origin,

Cenerally, this soil is situasted on  entle sloges, but in cime parts
t.¢c 3011 is also observed in areas witl steener sloses. rarge areas
are occupied in the central and north of tie map.ed arca.

An A-horizon is always present and its thickness variesbetween 10

ard 53 cm, The horizon is mcderzte to weak fine structured, contuins
non to few fresh to weathered stones of various dimensions and is dark
brown to dark yellowish brown. The texture varies between clay loam,
silty clay loam, lcam and silt loam. Only the top of this horizon
shows some compaction and C€an have some red or brown mottles. The

amount of noros increases downward,
The dark yellowish brown te yellowish brown and brown E-horizon has



sometimes brown and/or grey mottles in the lower nart. The horizon

nas few to very frequent weathered to fresh stones in varous dimensions.
The structure is very weak and mostly the texture shows a coarsening
dovnward and varies from silty clay loam and loam to silt loam and

lcanm.

Nearly everywhere on hacienda Bremen the area occupied by the Iroquois
soil is used as pasture, On some small parts bananas are grown, but
many of these plantations are abandoned and changed into pastures,

The few remnants of the tropical rainforest are also situated on this
soil,

The Iroquois soil is closely related to the Gley soil, which is developec
in a water saturated environment and shows grey or greyish colors just
below or within the A-horizon, Other soils, like the Neguev soil,

the 3lanco soil and the Hezcla s0il show some simularities with the
Iroquois soil. The Neguev so0il and the Blanco soil are also decep and
hrown, but have a better develoned structure and contain none or very
few strongly weatherd stones. The Mezcla soil is a mixture of the
liezuev or Iroquois soil with the Dos Novillos soil,

Suclo Rlev

The Glecy soil is a deep, imperfectly drained, medium to fine struc-
tured and textured, stony soil with a dark topsoil and a bright sub-
scil, It is developed in quaternary river deposits of volcanic origin.
The soil is situated in the lower parts on gentle slopes, mostly close
to creeks or rivers. It is nearly always saturated with water,

The very dark gray to dark brown, 10 - 55 cm deep, very weak fine
structured A-horizon has a texture which varies between clay loam,
silty clay loam and silt loam., Very few or more, fresh to strongly
veathered stones can be present in this horizon, which is always red
or brovn and/or gray mottled.

The B-horizon is very weak structured, gray to brownisch yellow and
contains always few or more fresh or weathered stones within 120 cm
from the surface, Red and/or brown mottles are present in at least a
rart of the horizon., The texture varies between loam, silt loam, silty
clay loam and clay loam and the horizon is very weak structured.

The Gley soil can not be used for any agricultural activity. Even
srass will not grow on this wet soil, Only a swamp vegetation is able
to florish in this environment.
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Closely related to tihe Gley soil is the Iroquois soil, which also con-
t-ins many stones. The Gley soil is 2lways situated in the lower parts
setween or just beside the Iroquois soil. Anothef related soil is the
2lznco soil which has also a dark topsoil and a bright subsoil and is
developed under wet conditions, but contains nearly nc stones.

Suelo Morena

The Morena soil is a deep, dark, porous, well drained s0il with a
course to medium texture sand with thixotropy. The soil is developed

on candy, gravelly eand stony quaternary river deposits of volcanic
origin,

It is sitvated on gentle slopes. In the higher part of these slopes,
more near the volcanoc Turrialba, the snil occupies nearly the whole
surf:ce excent the hills which are covered by Lhe Iroquois scil and
tre lesuev soil, Downslcpe, towards tie Rio Parismina only tongues of
it occur,

The scil has a very dark brown to black, 5C - 12- cm deep, loary top-
scil over a dark yellowish brown to yellowish brown, sandy, weathered
?-forizon, Both contain few to very few sligi.tly weathered to fresh
stones of various diwensions., Storiness varies at small distances so
that 21lmost no subdivision can, be made., Variation in surface stoniness
ic only due to managemernt. In .most pastures belonging to hacienda Brencn
nearly all stones are removed or concentrated on spots, in contrast to
pastures not belonging to the hacienda, which contain more stones or
in which stones have not been concentrated in heaps. The A-horizon as
well as the B-horizon have a massive porous structure, with exception
cf ike uprer 15 to 20 cm of the A-horizon, which has a weak to moderate
fing structure,

“:cnass 0f the relztively high position, scod drainage and rassive
sorcus structure the soil is not susceptible to inundation but is very
suscertzble to erosion., The river cut deep gullies in the soil, except
on pastureland and soils with a mulch of leaves. The ccmpact topsoil
i due to grzzing of cows and can be observed in all pastures. It might
se the reason for waterstagnation in the topsoil, '

In the mapped area maize and bananas are the main crops on this soil.,
Jespite the good physical characteristics for nlantgrowth, none of

the croos give good hcrvests and for this reascn many plantations und
ficlds wvere transformed into pastures,

Zlosely related to the Morena soil are the Mezcla soil and the Dhos
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!
Novillos scil, All of them are yQung alluvial soils, but the last two
are younger. Dos MNovillos is more sandy, has a less developed structure
and is closer to the present rivers. The Mezcla s:il was influenced by
recent river alluvium and has characteristics cf the Dos Novillos soil,
the Iroquois soil and the Neguev soil, but the subsoil contains much

more clay.

Suelo Mezcla

The !ezcla soil is a deep, moderately well drained, brown, very friable,
soil with a medium textured, slightly thixotropic topsoil and a fine
textured, none thixotropic subsoil, It is developed in loamy river
deposits in the upper part and clayey river deposits in the lower part.
Roth are of volcanic and cguaternary origin,

The séil is situated on gentle slopes and terraces, in areas where the
Dos :lovillos soil is close to the Iroquois soil and the Neguev soil,

It is rot always present on the boundary of these svil types but only
in 5 small part in the ncrth-west,

Thc A-horizon with a variaticn in texture between loamy sand and loam
is dark drcvn tc dark yellowish brown colored and has a moderate to
very weak fire structure, Somtimes it has a dark brown, strong struc-
tured top, High animal activity results in a horizon with much crumb,
many fine to very fine pores and a mixing in the lower part between the
A-horizon and B-horizon., Only this lower part conteins few weathered

te strong weathered gravels, '

The pale brown to grayish brown and dark yellowish brown, very weak
fine structured, mottled B-horizon contains few to very few weathercd
to strongly weathered gravels, The texture varies between clay loam
znd silty clay loan,

Nearly thie whole area covered by this soil is used for bananas. Only

2 small area is pasture and shows no compaction because of grazing
cows. Severe erosion is prevented by a cover of grass and leave mulch,
The soil has strong relations with various soils of the legend. The
topsoil has many characteristics fot the Dos Novillos soil while

the material and development of the subsoil shows many simularities
with the clayey Veguev s0il and the Iroquois sofl. The precise deter-
minaticon of the subsoil was very difficult because of its depth, mixting
witr thc topsoil and influences of the groundwvater.
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Sucle Dos ovillos

The moderately deep to shallow, well drained, brovn, medium to coarse
textured porosive uvos Novillos socil has a thixotropic A-horizon direct

over a non thixotropic, layered C-horizon. The soil is developed on

2 sandy, gravelly and stony quaternary river deposit of volcanic origin.
It is situated in flat areas or on terraces near or between the Rio
Parismina and Rio Dos Novillos.

The very dark grayish brown to dark yellowish brown, very weak fine to
very fine structured, slightly to very thixotropic A-horizon has a
texture which varies between silty loam.and sandy loam. The top of this

horizon is mostly one hue and/or .one value less. The whole horizon is
vory friable,

Tist below the A-horizon & ver:: derk grayish brown to dark yellowish
orown, very weak to porous 1zassive structured, loose to very friable

C-rcrizon is present. The textire variez b.iween sandy loam and sand.

Tn very few soils a slightly thixotropic layer was observed in tne
T-uorizon,

Recause ol its coarse texture and bad develorzed structure this s:oil is i
very suceptable to erosicn, but the presence of a cover with leavemulch |

or grass slovis down tils proces in a large uieasure., Bven the regulcr '
ccurence of inundation in the lower parts don't cause severe erosion.

he topsoil shows no comract layer because of grazing cows.

In tie mapped area nearly all macadamia and banana plantations are
situated on this soil. Only a part of the ares between the Rio Parismina

and the Rio Dos xovillos is used as pasture.

The NDos Novillos scil is very close related to the Mezcla soil and

jorena soil, The latter has a finer texture and a well developed B-

wcricon and the first is a mixture of the Dos lovillos soil with a

prown clayey Iroquois or MNeguev soil.
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Cuapter 4 Soil magning units

L) Rased on so0il choracteristics

The uroadest catagory of this legend of the soil map is based on
drainage. "“ell drained, moderately well drained, imperfectly to mode-
rately well draincd ardimperfectly drained cre the four main units,
Zn the second level the subdivision of thee wmain units is based on
texturc and on the third level other soil characteristics like stoniness,
¢olour and thixotropy become important.
Fach soil description is followed by the name of the Suelo, which has
a2 range in characteristics equivalent to the taxonomical unit Serie.
This unit is uniform concerning horizon sequence, horizon characteristice
and has developed on one type of parent material (Soil Survey Manual, ,
1662). The Suelo is preferable because beside the just mentioned charac-i
teristics of the Series il also hus to be fysiographic mapabtle., The |
only disadventage is the fect that the suelo iz not a part of an esta-
tlished taxonomic system like the Soil 'Maxonamy or the F.A.0., systen, :
The nopring unit is identified (see app.&Il) by a symbol consisting of
- »# s211 s mhol

depth cluss szymbol
- a slope class symbel

a surface stoniness class symbol

[

The terms used in the legend of the soil map and in the following
description of individual soil mapping units are based on the F.A.O.
Guidlires for Soil Profile Description (1977). All colours mentioned
are for mcist soil conditions and are described by thz Munsell Soil

Colour Charts (1975).

Soil mepping units

1) VWell drained
1.1 Coarse to medium textured

1.1,1 Deep, porous, roderate ton very thixotropic, few or more
fresh to weathered stones containing soil with a very dark
brown to black, 50 - 120 cm, loam over dark yellowish
brown to yellowish brown loamy sand and sandy loan,

Suelo Morena
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1.1.2 Yedium to shallow, porous, few or more fresh to weathered
stonss containing soil with slightly to very thixotropic,
very dark grayish brown to dark yellowish brown silty
loam to sandy loam over very d:rk grayish brown to dark
yellowish brown layered sandy loam, loamy sand and sand.

Suelo Dos Novillos

1.2 Fine to mediunm textured'

Deep, porous, very few strong weathered stones, dark
yellowish brown, clay lozm to silt loam.

Suelo Neguev

2) Moderately well drained

2.1 Fine to medium textured

2.1.1 Deep so0il with slightly thixotropic dark brown to yellowish

brovn, 50 - 150 cm, loamy sand and loam over pale brown
to greyisn orown and dark yellowish brown, mottled clay
loam and silty clay loam

. . Suelo Mezcla

2.1.2 Deep, few or more fresh to weathered stones containing
s0il with dark brown to dark yellowish brown clay loanm,
silty clay loam, loam or silt loam over dark yellowish
brown to yellowish brown, sometimes brown cnd/or gray
mottled silty clay loam, silt lcam cr loan

Susle Ircquois

7) Imperfectly to mocderately well drained

1
3.1 Fine to medium textured

Deep, porouy, nearly always red and/or brown mottled
soil with black to dark brown, 10 - 55 cm, clay loam and
silty clay loam over gray to brownish Yellow loam to
silty clay loem with very few or none sirongly weathered
gravel in the lower part,

Suelo Blanco

1
1

1
1
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4) Ii.perfectly drained

L,1 Fine to medium textured
Deep wcil with dark gray to dark brown, 10 - 55 cm, red
and/or brown and/or gray mottled, clay loam, silty clay
loam or silt loam with stones over gray to brownish yelliow
partly red and/or brown mottled loam, silt loam, silty
clay loam and clay loam,

Suelo Gley

B) Based on physiopravhy

The broadest catogory of thidis legend of the soil map is based on
shysicgraphy. Tnly hills and gently sloring areas can ve distinguished,
Cn the seccnd level the subdivision is based on the relative age of

the porent material cnd on the third level soil characteristics like
draincpe, desth aud color become important,

Yor furlhrer »xd more gerercl informaticn see soil man:sing units bhased on

s-3) characteristics,

il manning uanits

1) Hills

1.1 Cld river deposits of volcanic origin

1.1.1 Well drained, deep, porous, very few strong weathered
stones, dark yellowish brown, cl:y loam to silt loam,

e e e

Suelo Neguev

1.1.2 Moderately well drained to imperfectly drained, deep,
porous, nearly always red and/or brown mottled soil with
black to dark brown, 10 - 55 cm, clay loam and silty clay
loam over gray to brownish yellow loam to silty clay loam
with very few or ucne strongly weathered iravel in the
lower pert

- e c—

Suelo Blanco

........



2) Genilv slorins areas

2.1 Gld river deposits of volcanic origin

2.1.1 Moderately well drained, deep, few or more fresh to
wveathered stones containing soil with dark brown to
dark yellovish brown clay loam, silty clay loam, loam or
silt loam over dark yellowish brown to yellowish browvm,
sometimes brown and/or gray mottled silty clay loam, silt
loaz or loam '

Suelo Iroquois

2.1.2 Imperfectly drained, deep soil with dark gray to dark brown,
10 - 55 cm, red and/or brown and/or gray mottled, clay loam,
silty cly loam or silt loam with stones over gray to
brovnisi yellow partly red and/or brown mottled loam,
silt loam, silty clay loam and clay locm.

Suelo Gley

2.2 Young over old river derosits of volcanic origin ;

vioderately well drained, deep soil with slightly thixo-
tropic dark brown to yellowish brown, 50 - 150 cm, loamy
sand and loam over pale brown to grayish brown and dark
yellowish brown, mottled clay loam and silty clay loam.

Suelo Mezcla

2.3 Young river deposits of volcanic origin

2.3.1 '‘ell drained, deep, porous, moderate to very thixotropic,
few or more fresh to weathered stones ccntaininiz soil with
a very dark brown to black, 50 - 120 cm, lsom over dark
yellowish brown to yellowish brown loamy sand and sandy loam,

Suelo Morena

2.3.2 Well drained, medium to shallow, porous, few or more fresh
to weathered stones containing soil with slightly to very
thixotropic, very dark grayish brown to dark yellowish
brown silty loam to sandy loam over very dark grayish brown
to dark yellowish brown layered sandy loam and sand,

Suelo Dos Novillos
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Chanter 5 Land canability

The ir this report used land capability system is the '"ianual para

la determinacion de la capacidad de uso de las tierras de Costa Rica"
(C.C.T., 1985). This modified land classification is based on the
fgricultural Handbook no. 210 (1966) of the United States Department

of Agriculture,

The used classification system divides the land in 10 classes. It is

2 hierarchical system and is bcsed on the limiting factors for lgnd
cartability (appendix VI). Thc first class has the highest demands

for crops and further down in the system the limiting factors decrease,
A lond unit can be used in its most suited class with the highest yield,
but the system alicws that the same land unit also can be used in a
class further down in the systenm.

A class is defined as a group of soils which present similar conditions
in the rel-tive desree of limitations for potential land use. The
system recognises also subclasses; which are the limiting factors for

a certain kind of land use. The in this report used limiting factors
are not the same as used in the "Manual para la detcrminacion de la
canacidad dc uso de las tierras dc Costa Rica", but are the estimated
physical limiting factors for mechanical &griculture,.

The capability classes are:

I  Annual crops (very high yield)
The soils in this class don't have any limitations and their
agro-ecological conditions permit sowing, tillage and harvestin,
for all kinds of annual crops, that are ecological suited,
vithout decreasing the productive capability of the soil.

II Annual crops (high yield)
Soils that have agro-ecological conditions that permit sawing,
tillage and harvesting of a majority of annual crops that are
ecologically suited, without decreasing the productive capa-
bility of the soil, '

III Annual crops (moderate yield)
Have agro-ecological donditions similar to the forgoing class,
but have more severe limitations, In stite of this limitations

tiec production of selected annual crops is economically
manageable, without decreasing the productive capability of

the soil,
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IV Perennizl crons or semi-perennial crors

Soils with agro-ecological conditions that do not allow use
of annual crops as defined before, but do allow the sawing,
tillage and harvesting of crops with a period of growth of
more than two years, or grasses and shrubs that don't need
frequent tillage and that protect the soil against erosion,
except for a few and short periods, without decreasing the
productive capability of the soil.

v Intensive grazing
Soils that don't meet minimal conditions for classification

suited for crops as defined before, but are adequate for the
continues grazing at a high level, without decreasing the
productive capability of the soil.

VI Extencsive grazing
Soils that don't meet the required conditions to cultivate
annual or perennial crops, but do allow continuous grazing
at moderate or low level, without decreasing the productive
capability of the soil,

VII Trec crons
Soils that don't meet the minimal conditions for classifying
them as suitable for annusl or perennial crops or pasture
ac defired before, but do oresent favourable conditions for
the establishzent of species of trees that keep a protective
plant cover,without decreasing the productive capability of
the soil. '

VIII Intensive forestry
Soils trzt don't meet the minimal required conditions for
crors or rasture, bhut dz allow an intensive and permanent
rroduction of wood and other forestry products of natural
forest that can be technically manzaged, without decreasing
the productive capability of the soil.

IX Extensive forestry
Soils that do not allow permanent use for crops or pasture,
but are suitable for extensive and permanent production
of wood and other forestry products of natural forest that
can be technically managed, without decreasing the productive
carability of the soil,




" e
'S

The subclasses are:

e
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Protection oV tf?::¥a‘
Soils that do not meet the minimal required’conditions
for crops, pasture of forestry. fuhtuauaukrvfiff*"
¢ Ifniciien vy 19
[
{ca.civ\l

erosion
This subclass presents the risk for erosion and contains

the slope and the actual erosion.

inundation
This subclass presents the risk for inundation,

bad drainage
This subclass presents limitations caused by imperfectly

drainge conditions,

comvaction
This subclass presents the risk for compaction of the top-

soil.,

poor rooting conditions

This subclass presents the penetrzbility for roots and
ccntazins the soil effective depth and the porosity and
the surfoce stoniness.

impediment for mechanization
This subclass presents the limitations for mechanization
and contains the slope and the surface stoniness.,

deficiency of water
This subclass zresents the risk for shortage of water and
contains the texture and the soil stouiness.,

low ferti;ity
This limiting factor is shown by the condition of crop
growth, thixotropy and the presence of nutrients,

The limiting factor climate is not included in the subclasses because
of its similar influence on all soils in this climatic zone.

The foregoing land capability system only represents the most suited
land use type. For the lzndsuitability per land utilization type an



- 22 =

other system, based on the F.A.0. system (197:), is used (App. VII),
In this system, with actual and potential use, 4 suilability classes
are distinguished, Additionally subclasses zre used, which are the
same as those used in the land capability classification.
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Appendix V, Descripciones de perfiles

Suelo lMNeguev
Wuiiero del perfil:BRE 121
Clasificacion: F, 2.0,

A .

U.S5.0.2%,
Ubicacion:Hacienca RBremen; 34461 Guacimo;581,1E,245,6);entre 10 y- Q0 m.;
28/10/1986.
I'ormacion geologica:Cucternario sedimentario;Qul;Depositos fluvizles,
ccluviecles y costeros recentes.
vaterial de partida:Aluvial derivado de rocas vulkanicos.
Unidad geomorfologica:Cumbre.
Formz del terreno circundante:Colinado
Pendiente donde el perfil esta situado:Llano o casi 1llano.
Vegetacion:No vegetacion naturales.
Uso de tierra:Pusto.
Erosion:Mil.
Pedrerocidcd suverficizl:No hay.
Fzuna del suelo:Tartusas,hormigas y.o..riuchc actividr~d del feunz del
suelo. '
Inclinaiicn:oﬁ.
Clzze de drenado: irien drenado,



Descrincibn del Perfil

(S}

121

vy
e

Al 0-7cm P: rdo oscuro (10 Y? 3/3) hGmedo; pocas, finas, dis-~
tintas, neto manchas; franco &arcillo limoso; fuerte
fino, sub-angular bloques; ligercuente adhesivo, li-
geramente pléstico, muy friable hlmedo; frecuentes
muy finos poros y ebundantes muy fincs interstaciales
muy pocecs grandes, muy rocas medisnas, abundantes
finas y ebund:ntes muy finzs reices; no tixotropico;
brusco plzno limite; pH.
(muestrsz BRE 121 0-7).

Bwl 7-22cm Pardo oscuro amarillento (1C YR 4/4) hGmedo; no man-
c:zs; franco arcillo limoso; moderado; fino suab-an;u
l:r blcruer; no acdnesive, ligercmente plistico, wmuy
friable hGmedo; frecu-ntes muy fincs y pcocos .iuy fi-
nos poros; sbundantes muy fircs y muy pecas medianos
refces; no tixctropico; btrusco plino lfmite; pH.
(myecstro B0 121 7-22).

Bwe2 22=70cm Yards csciro zmerillento (10 YR 4/4) hlmedo; no nan-
cnas; franco arcillo limoso; (maciso poroso) sin es-
tructura; ligeramente achesivo, li_eramente pléstico,
muy friabtle hiiweds; =bundzntes wmuy finos y finos, po-
cos medianss y pocos grances noros; frecu=ntes muy fi
nas raices; no tixotropicc; difuso plano liuite; pH.
(muestra B2% 121 22-70).

Bw3 70-132+ Pardo oscuro amarillento (10 YR 4/4) himedo; no man-
chzs; fronco limesc; sin estructura (maciso pcrosc);
ligerz.ente adnesivo, ligerauiexte pliistico, muy fria-
ble humedo; abundantes muy finos y finos, pocos me-
dianos poros; muy pocas, nmuy finas raices; no tixo-
tropicoc. (muestra BRE 121  70-1322+).



Suelo Blanco
Dumero dcl perfil:DBR2Z 123.
Clasificacion: F.:.,0,
U.5.D.A.:
Ubicacion:Hacienda Bremen, 34461 Guacimo;581,2E,245,6N;entre 10 y 20m.;
8/10/85.
Formacion geologicsa:Cuzternario sedimentario;Qal;Decpositas fluviales,
coluvirles y costeros recentes.,
Material de partida:”luviel derivado de roccs vulkanicos,
Unidad geomorfolozicz:Terrace cen position alto.
Forma del terrenc circundante:Fuertemente ondulado.
Pendiente donde el perfil esta situzdo:Llanc o casi llano.
Vegetacion:No vegetacion naturales.
Uso de tierrza:Pastc.
Zrosion:Vil.
FPedregosidcd sugzerficial:no hay.
Fauue del sueloc:llo =2 chservan,
Inclinacicn:17,
Clzse cde drennuo:lcderamente bien drenazdo.



Descrivncifn del Perfil

RRE 123

Ap 0-5
Aui 8-30
su2 30-55
Bv1 55=94
Bw2 ou-122

Pardo cscirce (10 YR 3/3) himede; franco arcillo limosc
pocas, finas, distintas, neto, oxido wmanchas; fuerte-
menis, muy fino sub-anguleir bloques; liger:wente adhe
sivo; ligerzmente plisticc, suzlto hlimedo; frecuentes
ruy finos percs ' sbundintes finos interstecciales;
frecuentes muy finss y fin:s reices; no tixotrcpico,
neto, planc limite; pH.

(muestra B2E 123 0-3),

Pardo oscuro (10 YR 3/3) hGimedo; franco arcillo limoso
moderado, fino y mediano, sub-anguler bloques; ligera-
mente adhesivo, ligeramente plistico, muy friable,
hlmedc; muchos muy fi.ncs pcros y poncos muy fincs interg
aclales; frecuentes muy fin:s y frecucntes finas y
pocas medianas rafices; ne tixctrcpico, neto, ondulado
:imite; pd. (muestra Ere 122  8-30).
Pardo oscuro (10 YR 3/3) hlmeds; franco arcillc limoso;
macige pcrnsc; licersmente =dhcsivo, licerziernte plas-
tico, muy frirble himedo; muc:os muy finos y frecuentes
finos poros; Iocas muy finas raices; no tixotropico;
bruxcc ondulado limite; pH.
(muestra BRE 1:3 - 30-53),

fmarillo, olivioso (2,5.YR 6/6)hlimedo; franco zrcillo
limoso; maciso poroso; frznco arcillo limoso; ligeramen-
te adhesivo, ligeramente plistico, muy fri:ole hlnedo;
muchee wy fisce y muchos finos poros; pocas .:uy finas
rafices; no lizc :ivopico ; neitc ondul:rao 1liuite;

pH. (muestrz =33 123 55-94).

Moreno, brillar, amarillento (:,5 YR 6/4)hGmedc; fran-

co arcillo limcso; maciso pcreoso; ligeramente edhesivo,

ligerzmente plfstico, muy friable hlimedo; muy pocas

fuertemente meteoris:das, redondeadas gravas; muchos

muy fincs poros; pocas muy finas raices; no tixotropico
; sredual onduledo linmite; »F.

(muestre BQE 12% .9u=-122 ).



Descrincién del Perfil

3RE 123

3w3 122-145+ Amzrillento perdsoso (10 YR 6/¢) humedo; franco
arcillo limoso; muy débil, muy fino sub-angular
blcisues; ligeramenie adhiesivo, ligerz-ente plis-
tico, muy friable himedo; muy pncc:s fuertemente
metecris: das, redcndead: s _r vas; muchos muy fi-
nos -oros; no raices; no tixotropico y pY.
(nuesira BRE 123 122-14§+).



Suelo Iroquois
ilumero del perfil:ERZ 5
Clasificetion: F.’.C. @
U.5.D.A.:
Ubicacion:Hacienda Bremen; 34461 Guacimo; 579,6E24L,75entre 10 y 20 m,;
7/10/1985.
Formacion geologica: Cuatorrnario sedimentezrio;Qal;Depositas fluviales,
coluviales y costeros recentes.
Material de partida:Aluvial derivaco de roccs vulkanicos.
Unidad geomrorfologica:Planicie.
Forma del terreno circundaznte:®ndulado.
Pendiente donde el perfil esta situado:Llano ¢ casy llarno.
Vegetacion:ilo vegetacion naturales,
Usc de tierra:Pasto.
Ercsicn:llil,
Pedregosidad superficicl:K2 (2-4%).
Faune del suelo:i0o se observen,
Inclinacion:0%.
Clase de drenzdo:.ioderamente bien drenado.



Discriveiln wel Perfil

Lo R

-
o .
i

Al

-

Lr

0-7cm

26-51/59

5L/ 55 =9k +

Pardo oscuro amarillento (10 YR 3/4) himedo; fre-
cuentes, pequefias, definide¢s, brusco, rojo oscuro
manchas, franco arcilloso; moderzdo, fino sub-an-
gular bloques; ligeramente adhesivo, ligerzmente
plfstico, muy friable h@mecdo{ pocos wmuy finos noros
muy abundentes, muy finezs raices; mo tixotropico
neto, plano 1i:ite; pH.

Pardo oscurc amarillento (10 YR 3/4) nlmedo; no
menchas; [rinco zrcillcso; moderadzmente débil,
fino, sub-angul.r blogues; ligersmente zdhesivo;
muy finos poros; uno riicee; no tixotropico H
neto, rlano liwmite; pil.

Pardo orcurc snarillentc (10 Y= %/6), hGmedo; no
nmanches; frarco arcillosc; wodsr: datiente sdhesivo
liger:umecnte pléstice, muy fricole hiimeds; 1auy po-
c:s, metesris. .azc y fuertzmerte metecris-dis, re-

AN}

dondecdes zreves y piedres; frecuentes uy finos
roros; nc rafces; no tizotircpico ; brusco
irrezulsr limite; pH.

Fardo oscuro amarille:xto (10 YR 4/4), hQmedo; no
manchas; franco arcilloso; muy aénil, finc sub-
angul.r blorues; liger::ente zdhesivc; liger:men-
te pléstico; muy friccle hvucdo; zbundentes, ueteo
ris;crs o fuerticvanis mal. vis az3, redondeados
gruavaes y pledr:s; frecuentes muy finos poros; no
raices; liger:mente tixctropicu ; S0lo muy
cerca piedras fuertemente meteorisadas; pH.



Suelo Ircaquois

Mumero del perfil:Biw 16.

Clasificecion: F.,A.C.

J.S.D.A.:
Ubicacion:Hacienda Sremen;34461 Guacimo;580,0E,242,4N;50 m.;9/10/1986.
Formacion geologica:Cuaternario sedimentaric;Qal;Denosites fluviales,
coluviales y costeros recentes.

Material de pertido:Aluvizl derivado de roces vulkanicos.
Unidzd geomorfologica:Planicie,

Forma delterreno circundznte:plano o casi Plano.

Pendiente donde el perfil esta situado:Llano o casi llano.
Vegetacion:No vegetacion naturales.

Uso de tierra:Fasto.

Erocicn:liil,

Pedregosidcd superficial:1%,

Fauna del suelo:illoc se observ-n,

Cl-ce de drenado:ioderauente bien drenczdo,



Deacriocién ol Ferfil

AU 0-1llcm Porce ozcuro 710 YR 3/3) en nGmede, franco ercillo
limoso, con peco griva reco::dezdo no alterzdos; es-
tructura moderere en blojues subansulczres, finos;
no adherente ligerzmente plésticc, muy friuble en
hlimedo; no se observan cutines; frecuentes poros
intersticiales y tubuleres wuy fino; muy abundsn-
tes raices finas; limite neto, ondulado; pH no
tixetrogico.

Au2 11-31/53cnm Perdo amarillento oscuro (7,5 YR 3/4) en hfmedo,
franco arcillo limosoc, c.n poco grave reaondeado
vy meteorizados; estructur: icasr: ua en bloques
sub-engulires, finos y mecienos; ligerazmente wo-
herente, ligerszmente pléstics, mu;, friadble en hi-
w=@C; nd se obeerv:su cutinres; wsuchss poros tudu-
lcrne wuy finos; comunes rzices firn~s; limite orug
¢z, irre;uleor; pH ; e tixetreopico.

Br 31/53-67cnm Terdo amcrillento oscurs (10 V2 4/8) en hfimedc;
francs :reillo limaso, cln eburdante gruvae a pe-

I

'n reucndesdd y no alterzdos; estructura ué-

[SA

reg
bil e:
edherente, ligeraizente plédstico, mu, frizole en

,

<

i blogues sub-sngulares; finos; ligersmente

hlmeco; nc se oobzerven cuténes; muchios poros tu-
bulares muy fincs; iauy pocas ruices muy finus;
1fuite difuso, orndulado; p'l ; li_er.mente
tivxctr: ico,

Br/c  67-77 Pardo amarilleato (10 YR 5/8) en himeco, franco
limose, ccn abundente greva a pedrerdn redoncez-
do y fuertemente metecrizadcs; frecuentes manchas
de cclecr,medianas definidas, neto, pardo fuerte;
estructura muy débil en blogues sub-angulares, fi-.
nos; ligeramente adherente, ligerzmente pléstico,
muy frigble en 'Ormedc; no se obszarvan cuténes;
fr.cuentes poros tubulazres, auy fino; no raices;

of s oauy tiwctr. ciceo.
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Suelo Dos HMovillos
Numero del perfil:BRE 7.
Clasificacion: F.A.C.
U.S.D.A.:
Ubicacion:Facienda Bremen;3446I1 Guacimo;5830,6:,244,6N; entre 20 y 30 me .
8/10/1986.
Formacion geologica:Cuarternario sedimentario;Qal;Depositas fluviales,
coluviales y costeros recentes.
Materizl de partida:Aluvial derivado de rocas vulkanicos.
Unided geomorfologica:Terrace.
Formaz del terreno circundante:Plano o casi plano.
Pendiente donde el perfil esta situado:Llano o casi llano.
Vegetacion:No vegetacion naturales.
Uso de tierra:Plantacio de banzanas.
Erosion:Nil,
Pedre;osidad sucerficial:1%.
Fauna del suelo:No se observan.
Iﬁclinacion:O%.
Clase de drenado:3ien drenado.



Descripcibdn del Perfil

BRE 8

Al 0-51cm P:rdo gris&ceo muy oscuro (10 YR 3/2) hlmedo; no
manchas; franco zrenoso; muy fébil; muy finos;
sub-angular blocues; nc adhesivo, no pléstico, muy
friable; hGmedo; no grave; nuchos muy finos y fi-
nos poros; pocas finas rafices; ligeramente tixotro

pico; brusco plano licite; pH.

Cul 51-75/82cn Pardo grisaceo muy oscuro (10 YR 3/2) hGmedo; no
manchas; arena; sin estructura; azdhesivec; no plés-
tico, suelto hGmedo; pocas} no alterzdas;redondea-
das gravas; @muchcs muy finos y fincs joros; pocas
finas rafices; no tixotropico; gradual ondulado 1{-
mite; pH.

Cu2 75/82-106/113 Negro (10 YR 2/1) hlmedo; no manchas; arena; sin
estructurs: ne : thasive, nce plistico, suelto hlme-
do; pocas, no alteradss, red.ndeadas gravas; mu-
chos muy finos y finos poros; no raices; no tixo-
tropico; gradual ondulzdo 1limite; pH.

Cu3 106/113-125+ Pardo griséczo =uy oscuro (10 YR 3/2) himedo; fre-
cuentes, medianas, definidas, neto, pardo fuerte
menchas; arena; sin estructura; ligeramente adhe-
sivo, no pléstico, suelto hlmedo; no grava; muchos
muy fircs y finos poros; no raices; no tixotropico,
pH.
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SOIL MAP OF THE CENTRAL PART OF HACIENDA BREMEN
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LAND CAPABILITY OF THE CENTRAL PART OF HACIENDA BREMEN
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Soil legend bused on vphysiorraphy

1) 1ills
1.1 Cld

1.1.1

river depesits of vnlcanic origin

Vlell drained, deep, porous, very few strcng weathered

[::] stoncs, dark yellowish brown, clay loar to silt loan.

1ol

=

?2) Zentlv clozin.

2.1 71

i

2.1.1 Hoderctely viell drsinced, deep, few or more fresh

[]

2.1

2.2 Young

2.3 Young

2

Suelo Heguev

.2 oderately well drained to imperfectly drained, deep,

porous, nearly always red and/or brown mottled soil with
black to dork brown, 10 - 55 cm, clay loam and silty clay
loam over gray to brownish yellow loam to silty clay loam
with very few or ncne strongly weathered gravel in the
lower part,

" Suelo Rlanco

~
araas

river dezosits of volcanic origin

te

weathered stones centuining soil with dork brown to
derk ycllowish bdbrown clay loam, silty
611t loam over dark yuwllowish brown Lo yellowish
sozctimes brown and/or gray mottled silty clay loanm

loam or loam,

clay loem, lcu= or
brown,

an, silt

Suelo Iroquois
Inperfectly druined, deep soil with dark gray to dark brown,
10 - S5 cm, rad and/or brown and/or gray mottled, clay loam,
silty clay loam or silt loam with stoncs over gray to
orownish yellow partly red &nd/or brown mottled loam,
silt loam, silty clay loam and clay loam,

Suelo Gley

over old river deposits of volcanic origin

Moderately well drained, deep s0il with slightly thixo-
tropic dzrk brown Lo yellowish brown, S0 - 150 cm, loamy
sand and loam over pale brown to grayish brown and dark

yellowish brown, mottled clay loam and silty clay loam.

Suelo Mezcla

river depcsite of volcanic origin

1 well draincd, deep, porous, mcdarate to very thixotropic,
few or more fresh to weathercd slones contzining s0il with
a2 very durk brown to black, 5% - 120 ¢m, loam over derk

yellowish brown to yellowish brown losmy sand and sandy loam,

Suelo Morena

Well drained, medium to shallow, poruus, few ur more fresh
to weathered stones containing soil with slizhtly to very
thixotropic, very dark grayish brown to dark yellowlsh
brown silty loam to sandy loam over very dark grayish brown
to dark yellowish brown layered sandy lozm and cand.

Suelo .or Hovillos

Soildepth®

1. 0- 25 cm

2. 25- 50 cm
50~ 80 ¢no
80-120 c¢cm

3.
4.
5. 120-180 cnm
6. more than 180 cm
1/2.combination of clasce
hAbbrevistion
suelo nane_
Ho-3 _-Surface stoniness

11 G- 2%
IS o
Topography of g ?g' ;-1?3
surrounding ccuntry fu. ]5_10%
L. 0- 2% alio (e eeis
2- 5% K5, 20-60¢ '
D 5. 8¢ “5, more thun 6O
A 8- 2t ¥1/2.conbination of clases
T, 1€- 320%
F. mnore than 0%
H. wmountcinous

A/B.combanz.len of clases

'Wote This soildepth mcans the depth of the top of the

C-horizon.
For the suelos Dos llovillos,Iroquois,liorrena and r‘ley it
can also mean the depth cn which ctones are found within
the A or B-horizon.

S0il lerend

ANNEX IX

based on soil characteristics

rad

1) %ell draisne

1.1 Coarse to medium textured

1o1.1

=

1.1.2

1.2 Fine

Deep, porouw, modercte to very thixotrornic, few or mcre
fresh to weatherecd stones containing soil with a very dark
brown to blaeck, S0 - 120 cm, loam over durk yellowish
brown to yellowish brown losuy sand and sandy loam.

Sueclo Morena

Kedium to snallow, porous, few or more fresh to weathered
stones containing moil with slightly to very thixotropic,
very dork grayish broﬁn to dark yellowish brown silty
loam to sandy loam over very dsrk grayish brown to dark
yellowish brown lgyered sandy losm, loany sand and sand.

Suele Dos Novillos

to medium textured

Dceﬁ, porous, very few strong weathered stones, dark
yellowish brown, clay loam to silt losa.

Suelo legucv

2) Moderately well drained

2.1 Fine to medium textured

2.1.1

Deep s2il with slightly thixotropic dark brown to yellowish
browr, 50 - 15- cm, loamy sand and loam over pale brown

to grayish brown and dark yellowish brown, mottled clay
loaz and silty clay loam.

Suelo Mezcla

Deep, few or more fresh to weathered stones containing
s0il with dark brown to dark yellowish brown clay loanm,
8ilty clay loam, loam or silt loam over dark ygllowish
bmown to yellowish brown, sometimes brown and/or gray
mottled silty clay loam, silt loam or loam

Suelo Iroquois

3) Imperfectly to moderately well drained

2.1 Fine to madium textured

(.

Deen, porcus, nearly elrays red and/or brown mottled
scil with tlack to dark bromm, 10 - S5 c=, cluy loam
s8ilty clay loam over gray to brownigh vellow loam to
511ty clay loam with very few or nonc strongly weathered
gravel in the lower part,

and

Suelo Blonco

4) JImnerfectly drained

4.1 Fine t

=

o nmedium textured

Deep soil with dark gray to dark brown, 10 - 55 ¢m, red
and/or brown and/or gray mottled, clay loam, silty clay
loam or silt loanm wit stones over zray to broenish yellow

partly red and/or browm mottled loan, silt loam, silty
clay loam and clay loanm.
Suelo CGley

—— Unit boundery

--~.-- Fgtimated fase boundery
——= Highway

— — Local road

= Main river

~«.- Tributary

XX Village

«72 Drilling location & number

m8 Pit & number

H.J.M. MEUFFELS

J.W.H. JANSSEN -

Guapiles,Costa Rica,1986.



