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introduction,

The lithology of the area Jabalcuz-L os Villares
(Jaén, Spain) is dominantly calcareous although there
is an array of different rocks such as limestones, dolc-
mites, marls and sandy limestones, Differences in relief,
vegetation and age of formation manifest themselves, For
example, in the case of relief, there are marked slope
differences, Profiles were sampled both in forests and
in xerophytic grasslands, The geologic formations ha-
ve been studied in considerable detail by Garcia-Yebra
and Sanz de Galdeano (1973) and are Jurassic and Creta-
ceous in age, Owing to the variability in soil-forming
factors, we have decided to emphasize the role of each
of them in the area,

The Geographic Seiting

Climate -~ Climatic data for Jabalcuz and los Vi~
itares indicate that a Mediterranean climate prevails,

(Fig, 1),

(1) pepartamento de Edafologia,Facultad de Farmacia, GRANADA
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VVegetation -~ Although the vegetation is quite va-
riable, we were able to distinguish four main types::
{A). Deciduous forest with a lower story compri-
sed mainly of poplars, willows and elms with an under-
cover of mesophytes, Profile 1 was sampled in such an
environment,

(B). Arid pastures and scrub heath foliowing from
climax degradation, Site of profile 2,

(C). Saline grasslands with communities of Rude-
ro-Secalinetea and Thero-Brachypodietea, Profiles 3,
4 and 5 were obtained from this environmeni,

(D). Rush-meadows, Site of profile 6,
The soils - The location of the studied profiles
is shown at the Fig, 2,

The morphology of the soils is outlines in the ta-
bles | and I,

RESULTS AND DISCUSSION,

The results obtained are schematized at the follows
Tables 111, IV, V and VI,

Profile | is typical a poorly developed soil which
is not strongly leached having a base saturation of 1009 _
The micromorphology of this soil indicates that it has
been formed by the gradualweatheringof the parent rock
by meteoric waters,_

Even though Profile 2 is somewhat shallow, there
is much evidence for soil development in the differences
in texture, structure and colour manifest in different ho-
rizons and which ought to presuppose eluviation and red
mottles and clay skins present in the E horizon, A degree
of base saturation of 50 % in a soil developed over calca-
reous materials suggests that, indeed, a strong illuviation
has taken place, A micromorphological study shows that
the skeleton is dominated by chalcedony, further eviden-
ce of the leaching of limestone,
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The total mineralogical composition of the coarse
sand fraction indicates that the large grains are compo-
sed only of chalcedony whilst calcite occurs only in very
small amounts, usually as nodules surrounded by chalce~-
dony, In some instances, the chalcedony has invaded the
calcite nodules (Fig, 3) whilst in others only streaks of
calcite were observed in the noduie (Fig, 4). Finally, no-
f.:iues were observed in which a nucieous of chalcedony is
sérrounded by an outer coating of chalcedony supposing a
dissolution of calcite with a simultaneous replacement by
chalcedony, The qmicramar*p‘ho%@gy, thus presents comple~
mentary evidence for the supposedly str*“oﬁg leaching to
which the profile had been subjected,

Profile 3 is also apparently poorly developed, Is
this a profile very little interesting but the coarse sand
fraction contains abundant spherical grains which have
corrugated surfaces, some red and some translucent whi-
te, In thin lamina they show this structure is likely deter-
mined by an external covering consisting of radial septum
(partitions) or by an organization of hexagonal symmetry
occurring around a nucleus lacking these structures as is
shown in Fig, 5 and 6 |,

From structural characteristic previousiy descri-
bed it may be supposed that one is considering remains of
fossil organisms, in particular, megaspores of the genus
isoetes,

The profile 4 is a very developed soil and have a
poligenic character, there is a buried profile with cha-
racteristics very different to those to the overground pro~
file, this one have a horizon sequence similar to the profi-
le 3 and it is laying on a relict soil which have lost its su~
perficial horizon by wearing and in which the leaching of
carbonates and the eluviation of clay were very strong,

The textural data shows as the horizon All, A12,
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C1 and C2 are very similar and there is a lithological dis=~
continuity at the E2bt horizon, '

The study of the Ca,f suggest the pedogenic pro-
cess of this soil is as follows : cn a limestone rock was
formed a soil with a strong leaching of carbonates which
gave origin to the horizon IIE 3bca and facilitate the clay
illuviation which gave origin to the horizon IIEZbt, The
whole horizon A disappeared by wearing and on the hori-
son 1IEZbt was established by transport a marly sediment
which has been the parent rock of the present soil,

The micromorphological siudy of this profil & have
confirmed the formely said: so the plasmic fabric of the
horizons of the present soil is argillasepic with insepic
domains, those of IIE2Zbt horizon strongly sepic and that
of 1IE3bca horizon argiliasepic due to the high amounts
of CO_Ca presents,

Vm addition, a study of the coarse sand and clay
fractions confirm the above observations,

Profile 5 is poorly developed and one has every
reason to suspect that high amounts of CaCO_ in the soil
material have impeded its further develcpment,

Profile 6 likewise shows evidence of inhibited de-
velopment, Undoubtedly, the composition of the coarse
sand fraction differs significantly from those in profiles
3 and 5 but has similar morphology and morphogenesis,
The fact that calcite occurs in much smalier gquantities
than in those profiles {3 , 5) and guarizs and readily
weatherable minerals such as feldspars are observed
in this, one suspecis that it have occurred close to a
river where successive flooding has brought these mi~
nerals into the soil material

The clay mineral assemblages in these soils are
rendered in Table IV and these include illite, kaolinite,
chlorite, montmorilionite, quartz, calcite, dolomite felds-
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pars and diverse interstratified minerais, All these mi-
nerals are inherited from the original material,

The clay minerals show a clear degradation in su-
perficial horizons produced by the edaphic process, From
the soils developed on maris at the profiles 3, 5 and 6,
the montmorillonite and the illite have suffered a degra-
dation without transforming into other minerals (these pro-
files haven't stratified layers}),

In the soil 1 also developed on maris the clay mine~
rals inherited have been illite, chlorite and kaolinite, The
chiorite has been quite degraded giving stratified lavers
with montmorililonitic sheets,

On the other hand in the soils developed on limes-
tones (Profiles 2, 4) as they are a more evolutioned soils,
the montmorillonite and/or chlorite have been completely
degraded, while the Illite remains although very degraded,

In these soils the stratified layers are very abun-

dant, appearing a great deal of sheets of true vermiculite,
Calcite, dolomite, quartz, montmoriltloni-

te, illite and kaolinite are inherited from the parent ma-
terials, Feldspars and much of the quartz represent con-
tamination : the former from the river and the latter from
a sirata of rocks containing radiolaria,

With regard to the presence of chlorites, profiles
2 and 4 must be differentiated from profile 1, In the for-
med two, where montmorilionite is absent both from the
soil and parent rock, the chlorite must be considered as
neoformation {(or pedogenetic), in profile 2 which is deve-~
loped over maris dominated by montmorillonite there ap-
pear small quantities of chlorite which are thought to ha-
ve been developed from montmorillonite mainly due to the
forest keeping the soil considerably more moist,

The mineralogical composition of the coarse sand
fractions is given in Table VI from which it appears that
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calcite is very common in this fraction in most soils (Pro-
files 1, 3, &4, 5 and 6} but scarce in profile 2 which has
been strongly leached of its carbonates, Calcite is not so
abundant in Profile 6 as in Profiles 1, 3, 4 and 5 as the
river, close by, has likely contributed detrital minerals
such as quartz and feldspars_ The biostreme calcite is
assumed to be inherited from the parent material as, only
locally {Profile 4, horizon 1iB3bca), have signs of a se-
condary recrystallization being observed in the coarse
sand fraction, ‘ ' '

- As the chalcedony is angular and contaminated with
compounds of iron and clay and thus likely derived pedo-
genetically whilst the quartz and feldspars contained in
these fractions are inherited, The agglomerates are also
assumed to be pedogenetic_ | |

The following transformations of iron minerals in
the heavy fractions have occurred :

- Pyrites ——s hematites {martites)
- Pyrites = hematites e goethites

- Pyrites — hematites with iron gels — hematites with
maghemites

Dorronsorp and Delgado (1974) in a study of the
coarse sand fractions in soils developed over limestones
reporied also nodules of martite which are identical to
those observed in this study (Fig, 7 and 8}; some well
preserved others altered to goethite and even others with
variable contents of meghemite, In order to come to a con-
clusion about the possible origin of these grains, 5 Kg,
were extracted from spils and artificially weathered and
in the final residue only martite was found with neither
trace of goethite, maghemite, nor agglomerates_, The
authors draw the conclusion that as much goethite as py-
rite as well as aggre

ites are of pedogenetic origin
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whilst the transformation of pyrite to hematite took pia-

ce in the parent rock, The limestones were formed in

an anaerobic environment so it is likely that iron will

form as pyrite, After consolidation and uplift above wa-
ter, oxidation will take place and pyrite should be trans—
formed to hematite, The martite is brought into the soil
by erosion from the parent rock, In the aerated, well
drained horizons hematite remains unchanget but in poor-
ly drained soils it is converted to goethite, These authors
confirm that the above is also valid in their soils develo-
ped over calcarecus rocks, Now that the abundance of
goethite in the marls from which profiles 1, 3, 5 and 6 ha-
ve been derived has been confirmed, it is submitted that
the crystals of martite, nodules of hematite and fossil re-
mains of ammonites, conchs and gasteropods in hematite
have all been transformed in a greater or less degree to
goethite, Given the poor drainage of these sediments it
would be logical to believe that goethite would be more sta-
ble than hematite, In all probability the goethite, as well
as, various forms of hematite in the soil are derived from
its parent material increasing the amount developed by pe-
dogenetic processes, which for Profiles, 1, 3, 5 and 6
principally goethite, On the contrary, in profiles 2 and 4
hematite is more common than goethite, These are undou-
btedly well drained soils in oxidising environments,

The change from hematite to goethite has been
achieved experimentally by Bedarida and Pedemonte (1971)
who exposed crystals of hematite to atmospheric weathe-
ring under conirolied conditions of 90 % humidity and at
20°C, Schwertmann (1971) explains this transformation
as being partly a solution of the hematite followed by a re-
crystallization into goethite, {n these soils under discu-
ssion, the recristallization takes place generally in situ
without movement to that the grains retain their formed ex-
ternal shape, (Fig, 9) but part of the iron may migrate in
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greater or lesser amounts according to the existing condi-
tions and produce cutans (Fig, 10j,

As far as the maghemite is c;oncér‘ned? it is known
to be a common mineral in scils, All authors concur that it
is formed pedogenetically fPartly from the amorphous forms
of iron and partly from lepidochrocite with organic matier
playing an important role {Marel, 1951 , Schwertmann ,
1959 Qades, 1963 and others}),

Another interesting aspect worthy of considera-
tion is the origin of the laminated texture called polyfram-
boidal by ijove and Amstutz (1966) This is well manifest
in the iron compounds in the coarse sand fractions of the-
se soils

It is reported as an aggregation of spheres (ca~
lled framboids), each sphere in its turn, consisting of a
collection of microcrystals displaying faint concentrity
(Figs, 11, 12),

Theories explaining the origin of this phenome~
non have support of two schools of thought, Some authors
(Schneiderh8hm, 1923, Love, 1957 and Fabricius 1961)
believe that these framboids have an organic origin repre~
senting fossilized bacterial colonies, For other authors
(Love and Amstutz, 1966; Berner, 1969; Richard 1970 and
lLove 1971} this theory presents a number of objections
one of these being the perfect internal order of the sup-
posed bacterial colonies_ Another objection is that the
form of the crystals is not 28 good representation of the
morphology of bacterial colonies, The latier authors be-
lieve strongly in an inorganic origin and explain the or-
der obtaining in the microcrystais as being due to physi-
cal-chemical processes which regulate the precipitation
of these compounds,

' Although the theory of inorganic origin has gai-
ned wide acc eg}mms:se? Berner (1969) synthetized framboids
in a sterile biologic medium, The disiribution of these
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microcrystals forming the framboids is based on a clas-
sical crystallographic model such as the cubic system,

The pedogenetic processes obtaining in these
oils is clearly a function ot the parent material (limes-
tones and calcareous marl), Calcareous mar! morely
disintegrates physically and minor amounts of organic
material are incorporated into the upper horizons,
The physical weathering of the marl is essen-
ally brought about by variations in soil moisture con—
tent and the accompanying changes in volume commensu-—
rate with the high contents of sweiling clay minerals,
These changes lead to a rapid and progressive disinte-
gration of the marl to form a profile free of diagnhostic
horizons possibly due to the high content in calcium car-
bonate in the profile

The weathering of the parent mar!| liberates its
basic constituents of clay minerals and calcium carbona-
te into finely-divided active particles : this is confirmed
by the resul ts of chemical and micromorphological analy-
ses, There is, however, a certain accumulation of salts
of alkaline and alkaline earth elements which may not as—
sume sufficient proportions to satisfy the diagnostic cha-
racteristics of saline and calcic horizons, No neoforma-
tions or transformations occur and the clay minerals are
merely inherited from the parent material,

Owing to the ease with which these marls wea-
ther physically their low permeability does not prevent a
profile of significant being formed,

The nature and characteristics of the parent
material and the climatic and vegetation factors impose a
timit on the amount of plant remains being interred, The-~
se are mineralized and humified rapidly to small amounts
of mull humus so that an Ochric epipedon is formed, L a-
ter we must consider the exception posed by profile No_ 1
which is situated under forest and where the humidity and

B2
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vegetation regimes produce a kind of melanization which
changes the whole character of the soil inasmuch that a
mollic horizon is formed as well as changes in clay mine-
ral composition,

We must, thus, distinguish two types of profi-
les in the soils developed over maris (profiles 1, 3,5 and
6) according to the type of vegetation they support, Pro-
files 3, 5, and 6 support a xerophytic vegetation which
supplies the soil with little organic matter which is rapi-
dly mineralized so that only an ochric horizon may deve-~
lop, These soils have not developed further than the En-
tisol stage although there are some local variations, Their
further genesis has been inhibited by the high amount of
calcium carbonate present, Thus, profiles 3 and 5 have
exclusively ochric horizons without any other diagnostic
parameter  Given that the climatic characteristics of
both will be Xerorthens, Now, profile 3 by virtue of its
position in the terrain represents a greater degree of al-
teration and being higher inclay assumes some vertisolic
characteristics (although not sufficient to be diagnostic)
so that it could possibly be a Vertic Xerorthent whilst
profile 5, where the alteration is more advanced, is a
Typic Xerorthent,

Profile No, 6 situated some meters lower than
Profile 5 and has been subject to innundations from a ri-
ver which passes a few meters from it, This is reflected
in the irregular distribution of organic matter down the
profile so that it must be classified in the suborder Flu-
vent; under the climatic conditions obtaining in the zone
it is considered as a Xerofiuvent,

Profile No, 1 aiso on mar! supports forest ve-
getation, The high amount of organic matter and the high
degree of humification have coniributed to form a mollic
surface horizon with diagnostic qualities, As this soil
contains more than 40% of the calcium carbonate equiva-
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lent in the whole profile it belongs to the suborder Ren-
doll, A typic Rendoll will be discussed here,

We see that the original material presupposed
a soil in which there is high amounts of calcium carbona-
te and clay but also the vegetation and relief may influen-
ce its development : the vegetation to the level of Order
and the latter only to the level of Suborder or Group,

On the other hand we must differentiate the
soils developed over white limestones and those over flin-
ty limestones which supply much less calcium carbonate
and thus do not inhibit soil development and in which the-
re can take place a more diverse range of soil forming
processes principally:

Decarbonization

The process of weathering is being considered
which affects the soils developed over limestones and
which do not receive colluvial contributions of limestone,
The superficial horizons contain more coarse limestone
gravel and less calcium carbonate in their fine fractions
than the deeper horizons, O©On the other hand the presen-
ce of active calcium carbonate has been increased in the
upper horizons, This is obvious in Profile No, 4 in which
there are deep horizons with accumulations of calcium
carbonate {11B3bca), A further manifestation of this pro-
cess is in the coarse sand fraction where the limestone
has been dissolved and replaced by chalcedony from the
rock,

Once decarbonization has taken place, argilli-
zation or the formation of new clay minerals such as has
happened in profiles 2 and 4 which contain chlorite but
not the parent rocks, The argillization process is accom-
panied by illuviation of clays giving textural differentia-
tion and clay skins,

Jointly with the process of argiliization and illu-
viation, Rubefaction which has imparted the reddish co-
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lour to the soil, has taken pliace, The cause of the co-
lour is the presence of hematitic ferriargillans, The he-
matite being derived from coarse-sand size pyrites inhe-
rited from the parent rock,

The process of argillization by illuviation of
clay materials has made possible the development of a ty
pical textural B horizon giving ABC type of profiles with a
diagnostic argillic horizon,

These soils do not have other diagnostic hori -
zons than the argillic which together with a degree of ba
se saturation greater than 50 % places these, accordingly
in the order Alfisol: given the climaic characteristics of
the zone both soils belong in the suborder Xeralf, Profi-
le No, 4 being a burried soil must acorded a certain re
lict character and thus treated as a Palexeraif, whilst
profile No, 2 does not posses this characteristic nor a cal
cic horizon at depth so that It may be considered a Haplo-
xeralf

&

P —

it can be seen in this case that the influence of
relief is manifest only in profile depth and is not responsi
ble for any taxonomic differences, Soils on flinty limesto-
nes do not occur under foest in this zone but it is suspec-
ted that Argixeroli soils with a mollic horizon would deve
iop,
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TAELE

i

MACROMORPHOLOGICAL DESCRIPTION OF SOIL PROFILE

Prof, Horiz, [Cpth, Colour Texture Structure
{cm) {dry)
01 2-0 - - -
ATl 0-5 10YR3/2 sacl Crumb
: Al2 5-50 10YR4/3 sacl Crumb
AC 50-80 10YR4/ 4 sacl Crumb
C 78-100
1R > 100
Al 07 T0YRS5/ 4 | Crumb
2 B2t 7-30 5YR4/4 sacl Subangular blocky
R > 30
Al 0-40 2 5vY6/4 c Elocky
3 c1 40-75 2.5Y7/4 c Elocky
c2 > 75 2. 5v8/4 c Elocky
All 0-6 10YR7/3 | Crumb
Al12 6-50 10YR6/4 cl Subangular blocky
C1 50-100 10YR6/4 cl Subangular blocky
4 c2 100-125 10YR6/4 cl " Subangular blocky
1152bt 125-140 5YR4/6 c Prismatic
[IB3BCal40-150 7. 5YR6/8 sic Subanguiar blocky
[1IC1  150-155
HR > 155
A1l 015 10YR7/3 cl Blocky
> Al2 15-100 10YRS6/3 cl Blocky
C1 > 100 10YR7/6 cl Massive
At 0-15 10YR4/4 sacl Subangular blocky
6 A2 15-35 10YR4/4 sacl Subangular blocky
C1 535 10YR7/3 sacl Massive
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Roots CO;‘: Pores Clayskin Eio, Act, Boundary
- - - - - Sharp
4 4 2 - 4 Clear
4 4 3 - 3 Diffuse
2 4 4 - 2 Diffuse
2 1 2 - 3 Sharp
1 1 2 3 i Sharp
2 4 3 - Z2 Plane and Diffuse
1 5 pA - Plane and Diffuse
1 5 1 - Sharp
2 4 3 - 3
4 4 3 - 3 Diffuse
4 4 3 - - Sharp
- 4 1 - - Sharp
- - 1 3 - Sharp
- 4 1 1 - Diffuse
3 4 3 - 3 Difuse
1 £ 3 - 3 Sharp
- 4 1 - -

3 3 2 - 4 Diffuse
1 2 1 - 2 Sharp
- 2 1 - -
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TAELE 111

SOME ANALYTICAL DATA FROM SOILS OF JAEN

Prof. tloriz, Coarse & Fine % Sitt % Clay %
sand sand

ATl 27,43 22,22 19,28 31, 07

1 Al2 32, 40 21,50 15,45 30, 65
AC 45,13 15,04 17,51 22, 32
Y- 30,12 14,96 29,87 25, 05
“ B2t 32, 11 15,03 20,16 32,70
Al 4,03 10,54 19,40 66, 03

3 Ci 4,77 8,24 27,56 59, 43
c2 4,65 14,38 30,13 50, 84

A1 0, 54 27,42 45,25 26,79

A2 6, 53 18,76 46, 68 28, 03

N o} 1, 64 27,32 50,75 20, 29
C2 2,12 23, 64 40,23 34, 01

1B 2bt 1,40 13,71 30,22 54, 67
1IE3bca 3, 06 419 46,02 46,73

All 10, 39 21,63 33,23 34,75

5  Al2 3, 55 22,64 34,71 33,10
Ci 8, 38 26,07 33,35 32,20

All 20,78 43,68 10, 14 25, 40

6 A2 9, 43 52,22 15,23 23,12
1 12, 97 45 65 17,78 23, 60
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CaCo, pH(H,O) Org, matter, C/N s T
equiv, . ;
43,58 7, 58 4, 03 15, 24 - 31,74
49,80 8, 00 1,70 13,18 - 18, 23
60, 81 7,07 0, 40 10,16 - 16,93
5,38 7,20 0,50 11,00 13,08 25,61
4,79 7,63 0, 38 10,06 14,11 25,17
58, 04 7,61 0, 60 12,70 - 17, 36
71,16 7,93 0, 31 11, 00 - 18, 66
71,53 7,91 0,17 8, 01 - 18, 66
36,70 7,92 0, 60 23, 00 - 15, 49
35, 36 7,92 0, 31 14,13 - 15, 66
38, 20 7,90 0,18 8,10 - 14,79
44,19 7,82 0,12 7, 68 - 9,50
0, 43 7, 84 0,11 8, 47 - 17,75
45,99 7,82 0,10 8,79 - 14, 38
62,70 7,80 0, 96 24, 04 - 15,75
65, 50 8, 03 0,80 19,13 - 17, 05
60, 08 8, 03 0, 24 12,31 - 16,70
20,36 7,87 0, 87 19,10 - 13, 45
16, 27 7,95 0, 80 10, 64 - 14, 15
18, 48 8, 12 0,30 10, 42 - 15, 66

H
i
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TABLE IV

MICROMORPHOL OGICAL. CHARACTERISTICS

FABRIC
Profile Horiz,  Related distribution Plasmic

ATl intertextic Argillasepic
1 Al2 Intertextic Argillasepic
AC intertextic ’ Argillasepic
” Al Porphyroskelic Skelvoinsepic
B2t Porphyroskelic Skelinsepic
Al Intertextic Argillasepic (crystic domains)
3 C1 Intertextic Argillasepic {crystic domains}
c2 Intertextic Argillasepic (crystic domains}
All intertextic Argillasepic{insepic domains}
Al2 intertextic Argillasepic({insepic domains}
4 C1 Intertextic Argillasepic
i11IB2bt Porphyroskelic Strongly vo skelmosepic
IIB3ca Porphyroskelic Argillasepic
5 All intertextic Argé ilasepic
Al2 Intertextic Argillasepic
All Intertextic Argillasepic
6 Al2 - Intertextic Argillasepic
Ci Porphyroskelic Argillasepic{crystic domains}
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CUTANS
lumber Surface affected Mineralogy Interpretation
1 Channels Organans Dropping
1 Voids Argillans Stress
1 Skeleton grains Argilians Stress
and voids
4 Skeleton grains Ferriargillans Hluviation, stress
1 Channels Organans Dropping
5 voids, skeleton Argillans Stress, illuviation
grains
3 Peds, voids Argillans tHiuviation
2 Skeleton grains Argillans Iinherited

e

(=3

o
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TABLE 1V

MICROMORPHOL OGICAL CHARACTERISTICS (Continued

GLAEBULAS
Prof Horiz “Types Nature Number
AT nodules CO5~ 2
1 Al2 nodules, pedodes CO3 2
AC nodules, pedodes, pedore  CO5;~ 3
licts,

Al nodules CO3™, Fe | 2

2
B2t nodules / CO53%, Fe 2
Al nodules, glaebular halos Cc‘:‘is““‘", Fe 1
3 ci nodules, pedorelicts CO3=, Fe, clay 4
C2 nodules, litho, pedorelicts CO3%, Fe, clay 4
ATl pedorelicts, nodules CO3=, Fe, clay 3
Al2 noduies CO3™, Fe, 2
4 Ci nodules CO3=, Fe 2
11B2bt nodules Fe 4
11B3ca nodules Fe 4
5 All nodules Fe i
A12 nodules Fe, CO3" 1
All nodulzs (:3(.’33"’* , Fe 1
& A2 nodules, pedo, lithorelicts CO5=, Fe 4
Ci nodules, pedorelicts CO3~™ 4
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CRYSTALLARIA VOIDS
Nature Number T vypes Number
- - Channels, vughs 3
- - Compound packing voids, chamnels vughs 4
- - Channels, vughs, planar voids 2
- - Compound packing voids, channels planar 4
voids
- - Compound packing voids, channels vughs 4
Cos™ 1 Vughs, channels i
CO5~ & Packing voids, vughs, channeis 1
CO5™ 2 Vughs, channels 2
- - Packing voids, channels, vughs 5
- - Vughs, channelis 4
- - Packing voids, channels, vughs 2
- e Packing voids, channels, vughs 4
- - Vughs, channels 4
- - Channels, vughs 4
- - Channels, vughs 4
- - Packing_ volids, channels, vughs 4
- - Vughs, channels 3
CO3™ - Vughs, channels 1
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_TABLE
CLAY MINERAL OGICAL COMPOSITION OF SOILS

Prof. Horiz, i i Ch Mo int, Q Cea O F

Al 5 i Tr Tre H - - -
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' AL2 5
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T Tr 1 - - -
3 - T H - - -

-
;W
".Q

=¥

Al 4 1 - - T i - - -
(=Y A - 1 - - 3 1 - -

[

At 2 2 - 2 - 1 5 - -
3 cl 2 i - 3 -
CZ 4 1 . 5

i
§
i

H
-4
o]
4
¥
i

AT 1 1 - -

B3
H
s
B

A2 i i - Ty

P
i
H
B

4 (oh | 1 1 - -
c2 1 i H
[RI=YA~3 H H 1 -
B 3bca i i 5

[
8
i
H

BBy L2
H
e
]

§
Lok
%

Al i
M2
(ol

n

ot

H
im o &

%
[ -3

]

E

B
B3 e e
§

At b 1 o 5
6 At2 3 i
€31 ‘% 2 5 3 £

$
s
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i Mes Mantmer|lippite; [INT= Irierssipa.
= gldepar,

= {1ie:ig
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TABLE VI

COARSE SAND MINERAL OGICAL. COMPOSITION OF SOILS

Prof, Horiz, Ca C [} = A [ G M
All 91 ] Tr - - Tr Tr Tr
i AlZ 83 7 Tr - - Tr Tr Tr
AC 96 4 Tr - - Tr Te -
2 Al 1 90 2 - 7 Tr Tr Tr
B2t 2 96 Tr - 2 Tr Tr Tr
Al 66 19 Tr - Tr 3 i2 Tr
E I o 78 13 Tr - Tr 3 & -
c2 83 & Tr - Tr 2 = -
ATl S2 - - - 1 5 1 1
ATZ 90 Tr - - 1 6 2z i
4 Ci 88 1 1 - 1 4 5 Tr
Cc2 91 - - - 4 5 Tr
(iB2bt 28 38 15 - 13 3 3 -
1iE3bca 64 14 11 - 5 3 3 -
All 96 Tr Tr - - 2 2 Tr
5 Az 94 2 Tr - - 1 3 Tr
Ci a7 Tr Tr . - 1 2 -
Al 53 3 26 9 - 4 5 Tr
& At12 81 3 & 1 - 3 53 Tr
Ct 70 1 19 2 - 2 6 Tr

Ca = Calcite ; C= Chalcedony; M= 7 uartz; F= Feldspar; A= Aggregates;
M= Hematite; C= Coethite; M= Maghemite, Tr= Traces,
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SUMMARY

We have studied the influence of some factors of
soil formation (topography and vegetation) on the morpho
logy and properties of soils developed on calcareous
rocks in the area of Jabalcuz (Jaen).

We have pointed out as changes in vegetation pro-
duce modifications at the higher categories of the soils
(level Orders) while topography changes only. introduce
modifications at suborder levels in these soils,
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