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FOREWORD

This report has been prepared by survey teams from the So0il Survey
Division, Department of Land Development, Ministry of National Develop-
ment as a contribution to ASECT Cooperative Research Programme No. 273
Tropical environmenial data (TREND). Technical supervision and co-
ordination of the survey was provided¢ by Dr. F.R. Moorman, FAO, and
Yir, Santhad Rojanasoonthon, Kasetsart University. Two teams undertook
the field work, one led by Mr. Vichit Thunduan, DLD, end the other by
Mr. F. Bos, FAO,

The research is being conducted pursuent to ARPA Order 917 under
the management of the Barth Sciences Laboratory, U.S. Army Natick Lab-
oratories (NLABS), Watick, Massachusetts, U.S.A. Dr. Lester W.Trueblood
is Director of the Earth Sciences Laboratory. Dr. Paul Dalrymple serves
as Project Supervisor, Mr. Frank Barnett as Project Manager, and Mr.

George Immisch as Deputy Project Manager.

The research programme is being carried out by the Applied Scien-
tific Research Corporation of Thailand through its Environmental and
BEcologicel Research Institute in collaboration with other agencies of
the Thai Government: the Department of Meteorology (Officehof the Prime
Minister)s; the Royal Forest Department end the Department of Rice
(Ministry of Agriculture); the Department of Land Development (Ministry
of National Development); the Kasetsart University; and the Military
Research and Development Center (Ministry of Defence)s and with the
SEATO Medical Research Laboratexy.



DETAILED SOIL SURVEY OF THE NORTH-EASTERN PORTION OF
ASRCT SAKAERAT EXPERIMENT STATION
(AMPHOE PAK THONG CHAT,CHANGWAT NAKHON RATCHASIMA)

o+
By F. Bos™ and Vichit Thunduan

T, INTRCDUCTION

& detailed survey of the soils of an area of about 15 kmg in the
north-east portion of the ASRCT Sskeerat Experiment Station was under-
taken to provide soils data for an interdisciplinary study of a humid

tropical forest environment.

Technicel supervision and co~ordination of the survey was pro-
vided by Dr. F.R. Moorman, FAO0, and Mr. Santhad Rojanasoonthon, Kaset-
sart University. The field work was underteken by two teams from the
S0il Survey Division, Department of Land Development, Ministry of
National Development, each led by one of the authors, and covered the
period of 18 April to 14 Jure 1967. This report and its accompanying
maps have been prepered using the services of the Department of Land

Development.

Location and maps

The survey area is in the ASRCT Sakeaerat Experiment Station, an
area of about 80 square kilometres dedicated by the Council of Min-
isters as e forest reserve for scicntific purposes. It is situated
at approximately 14°3¢'N, 101°55'E and lies on Route 304 connecting
Nakhon Ratchesima and Chachoengsao, about 60 km south of Nakhon Rat-
chasima. 7t oppears on the 1:250,000 map WD 47-8 and on the 1:50,000
maps 5354 I and II prepared by the U.83. Army Map Service.

The bhase documents for the survey are airphotos flown in 1967,
with an approximate scale of 1:25,000, enlargements from these photos
at approximately 1:12,800, and a topographic mep prepared in 1967 by
the Royal Thai Survey Department by photograrmetric compilation from

these airphotos, Comparison of this topographic map with the above-

* FAOD Associnte Expert (¥Netherlands Associate Prograrme) assigned to DLD.
+ S0il Survey Division, Department of Land Development, Ministry of

Notional Development.
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mentioned 1:50,000 maps indicates that its scale is 1:9,206 if the
scale of the 1:50,000 maps is correct. Based on this comparison, the
enlargenents of the airphotns have a scale of 1:11,760, These correci-
~d scales were found to harmonize with chservations in the field using

surveying instruments. The scale of the accompanying maps is 1:20,03C,

The grid points on the topographic maps are in accord with the
Upiversal Transverse lMercator grid, zone 47, and the co-ordinates in
this eysten are nerked in the nargins sf the maps. For the purnposcs
of the present survey, a new grid system was introduced based on the
sane kilometre grid points. The new grid was bascd on intervals of
500 1, cepital letters A to L being used for cast-west grid limes,
sterting with A at the south cerresponding to the Mereator grid co-
ordinate 1602.700 and adévancing t¢ the north with L corresponding to
1607.500,

¥

and numbers C to 12 being used for north-south grid lines,
starting with G at the west corresponding te 812.000 and advancing tc
the east with 12 corresponding to 218.00C.

In this way the survey area is divided into squares af 25 hec~
tarcs and any section can be located by a simple designator; thus,
for example, the Kasectsart Uriversity Ferestry Station is situated in

sguare F 14,

Vorking methods

A prelinminary airphote interpretatiorn was =made te outline the
maier topograshical land forms and te roughly delinecte the major
vegetation (i;eu aspen dipterocarp foerest, dry-evergreen forest, and
necondary vegetation of clearings), in the expectation that differ-

onces in vegetation might indicate differences in soils.

In the field, a first reconnaissance survey was mede during
whicll various soils were studied in borings and profile pits and
Auring which a first werking legond was cstablished. Relationshinsg
hotween seils, topepraphy, parent material, ond vegetation were ol-
gorved.

Thorcafter, a systematic survey of the aren was undertaken,
Borings were carried out to a depth of approxinately 100 em. The

najor characteristics of most of the soils studied were neted, e.g8.

alope, stoninesa. depth, horizons, texture, colour, pif, nresence of

o
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concretions, mottling, etec. The borings were nade in well determined
locationa along the trails, ag well as along a nunber of compass
traversea cut through the forest and the secondary vegetation of the
celearings.

Nagsed on the data chiained in this survey, the working legend
was revised and refined. The last stage of the ficld work has been
to delineate the units sc defined; and tc carry out intermediate

Lerings where necessary.

Five profiles in represcatative gites were described and san-
nled in deteil; four profile descriptions are given ot the end of the
report., Observations of the parent rock were made in the survey
arca and in the adjacent area to the south, notably along the aligno=

ment of Route 304 which is now under conatruction.

II. RELATED ENVIRONMENTAL DATA

Phygiogranhy

Sakeerat Bxperiment Station is situated jn the south-eastern pert
of the central highlands near their trensition to the north-cast (Khorat)
plateau. Fron the sucsta~like highlands south-west cf the survey ared,
at a maxirmm elevation of 762 metres; a broad, flat, slightly %o
roderately dissected surface slopes gently norith-eastward inte en
alluviated valley at an elevation of about 250 metres., Map interpre-
tnticn of the regional topography suggests gtrorngly that the surface

poy represent the north-eastern 1imb of o breached anticline.

The survey area occupies the north-easterly part of this surface,
with highest elevation (650} in the south-west and lowest elevaticn
{250) in the ncrth-cast. The surface can be represented as a series
cf tilted steps resulting from block=faulting of the limb of the
anticiine. The steps are found at elevaticns of about 390, 47C, and

530 metres.

Dissection of the surface has resulted in two big valleys and
their side valleys. The larger valley to the south and east containg
Route 304 and the only perennial stream, the Huai Nam Kheri. It has

escarpments on both upper sides, the footslopes being less steep and
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covered with colluvium. Tast of the Kasetsart University Forestry
Station, the escarpment reaches the road (square F 11). Near the
noint where the entrance road to the Hakaerat Experiment Station
leaves Doute 304 (east of G 12), the north-eastward dipping rocks
are covered by alluvial terrace sediments. The side valleys run

alrmost cast and west,

The second valley (from 70 to J%) is roughly parallel tec the
firgt in its southern pert dut later (north of the living guarters
erea) it enters ancther shallow volley running east and west. The
gecond valley containe the bed of the HuaiMin Fon Mit, the other
major drainage of the area, whieh flows only in extended pcriods of
rein, This valley ig¢ not as decp as the first and has less steep

slopes. It hns side valleys running in different directions.

Airphote interpretation indicates the existence of some strean-
cut terraces halfway up the escarpment ef the first valley, covered

with colluviun,

From the geomorphic peirt of view, it appears that the strong

north-eastward-orientated drainapes throughout the Sakaerat Experinent
;

Station arce and along itle entire range of hills flanking it to the
north~west and south-cast were initially formed as consequent streams
downslope from a high divide, coincident with the axis of the above-
sentioned hynothetical anticline. Deconpeosition and erosion of appar-
ently wenker rocks in $he core of the anticline resulted in the bhe-
heading of these drainages. his is supported by the fact that nany
of the existing streams are distinctly underfed and many drainageways

are abendoned, somc of them at the very southernnost edge of the cuesta.

Geology
4 recent geological reconnaissance of the Sakaerat Experinent
*
Station indicates thet its entire area appears to be underlain by
sandstone of the rhra Wihain formation of the Xhorat group to a maxi-

rmuii thickness of 1,025 netres. This has o regional strike MNW-SHE and

17

* Report He, 2 on Research Project 27/19 Reconnaissance geological
survey of the ASHCT Sakanerat Experiment Otation, (Anphoe Pak Thong
Chai, Changwat Nakhon Batchasima) by Amorn Methikul and lontri

Silpalit. {In prewaration).
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dips 2°-7° north-eastward into the Xhorat basin. Tt lies conformably
upon the purplish giltstone, micaceous sandstone, and conglonmerate of
the Phu Kadung formatiom of the same group (scen as an outcrop about

5 km south of the Station in a road-cut of Route 304)., The Phra Wihan
formation was overlain conformably by the Yhu Fhan formation cf the
Khorat group but has now Leen removed in the Station area, although a
thickness of 22 rietres of ithis cenglomeratic sandstone caps Khao Khabut

#ill about 7 km north-north-ezst of the Btation.

In the survey area parallel, almost vertical joints trending
north-south are cormon in stream beds, Small anticlinal folds are
exposed in the Huai Hin Fon Mit and its tributary, Huai Hin Poeng.
Practures are relatively uncormon and there is no evidence of major
disturbance of the strata. Sandstones of the Phro Wihan fornmation
appear whitish grey when fresh, weathering to gray-~hrown, yellow=
brown, or red with flecks of altered nica and iren stains showing on
oxposed surfaces. HMore than 9G per cent of the constituent ninerals
is angular te subangular quartz, the remaining minerals including
hematite, magnctite, leucoxenc, nuscovite, sericite, zircon, chlorite,
and a little feldspar. The texturc is clastic and the granular nin-
erals are well sorted. Cenenting nmoterials are cherty, siliceous,or

ferruginous.

The percentage of deposited impurities and the degrec of oxida-
tion of the iron-bearing minerals are the couse of the primary cclour
differences in the sandstone. Epigenetic goluticn of these minerals
in certain parts of the sandstone resulis in iron concentration along
fissures. Lighter coloured parts in the sandstone indicate places
from which minerals have been transported, and red bands end crusts
ghow the areas of enrichrient. A two=-coloured sanple exanined under
the microscope showed a rmuch lower content of white mices in the light

part then in the red part, and the ligzht part was more porous.

The sandstone is thick bhedded and fine to coarse groained, with
some conglomeratic layers and lenses. The weathered outerop rocks
of the eacarpuent show cross-bedding and ripple marks. Crogs-bedding
is of the conpound foreset type cormon ir deltas, the upper ends of

the foresets being truncated znd overlain by new beds of similar nadure
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dipping in the some or in different directions. Some clay balls of
less than 5 cm diameter are intercalated. With this kind of sedi=-
mentation, colours, and lack of fossils, these gedinents are compara-

ble with the "red beds" of Europe and Anerica.

Pepssing from east to west, interbedding of shales is encountered
to an increasing extent. HReddish brown shale fragoents are found in
borings from the subsoil, mostly nixed with lateritie concretions or
pieces of weathered sandstone. Higher clay percenteges and yellower
colours in the soil indicate the presence of shales and/or gsiltstones,
and these are often found only in small patches. In one area in the
west (squares B2, 83 and 92), these fentures occur on a B slope witheut
boulders (other B slopes in dry cvergreen forest usually have & stoni-
ness of 1), and it is concluded that there was a fairly high percentage

of shale at this place.
Climate

The survey area has a tropical savannah clinate with annual rain-
fall of about 1,500 nn falling almost wholly in the period April to
October.

Vegetation and land use

The natural vegetation of rnost of the survey area is dense dry
evergreen forest, except for the north and north-cast sections where
an open dry dipterocarp forest occurs. The boundary between these\two
forest types is sharp and can easily be located on the map by airphoto
interpretation (see Map %3). The relationship between these vegetation

types and the soils is discussed ox pages 1% and 15.

There are neny clearings cut for gshifting cultivation in the ares,
especially in the fletter parts. Most of them are covered with secon-

dary vegetation (particularly alang alang, Imperata c¢ylindrica, and sugore-

cane grass Saccharun spontaneun). The most important of the dry upland

crops that have been grown are castor bean, maize, banena, tohacco,

chilli,and jaclkfruit.



Morphometric legend (Maps 1 and 2)

The stendard survey of soil series and phases, commonly used in
te goil surveys of DLD, proved to be inadequate for the deteiled sur-
vey required in this study. The g0il series as used in Thailand are
+00 broad in scale to describe the soil variations, and, furthermore,
such series have not yet been fully elaborated for the hilly and moun-
teinous parts of Thailand. A wore conplex rnorphological legend was
therefore established, which distinguishes the soil variations found in
the area, with particular reference to depth of soil, surface stoniness,

and slope.

Depth of soil

The depth of the soil was taken as the depth which could be pene-
trated by an auger. Intervention of bedrock or of an inperneable layer
of loteritic concretions or stones often set the depth of penetration,
hut if none of these chstructions were riet, borings were continued to

a depth of 100 ecn.

I+ was nct possible to map units with exactly the sane depth of
s0ils throughout since censiderable variations were encountered., Thus,
in flat parts with soils generally of the saune depth, there were patches
with shallow soils and even rock outerops. Similarly, elong the escarp-
ment where there are predominantly rock outcrops and shallow soils, therc
are patches with deep soils where washed down soil material has accunu -
lated. Accordingly, four classes have been distinguished based on the

predominant depths of soil:-

d: predoninantly decp soils (:more than 60 en), sonetimes with
dense concretions at less than 50 cn.
nm: predoninantly mediun deep soils {30-60 cn)}, freguently with
derse concretions at less than %0 cn.
m/s: predoninantly mediun deep and shallow soils mixed.

s: predoninantly shallow soils (less than 30 eri).

Surface stoniness

Surface stoniness has been divided into four classes; according to



the extent to which the surface of the ground is covered by boulders,

gtones,and rock ocutcropss-
1 ks

G: no or very few boulders and/ﬁr rock outcrops.
1: few boulders and/or rock outcrops.
2: mnany boulders and/or rock cutcrops.

%3 bouldery and/or rociry land.

in estinate was nade of the percentage of the surface of the greand
covered by boulders, etc., in these classes by neasuring sone represent-
stive sites. In this way it was estimated that the classes covercd the

following linitss-

=]

0: less than 0.02 % boulders, ete.

1: ©.02 to €.2 ¢ boulders, cte.
2: 0.2 to 10 % boulders,; etc.
3: more than 10 % boulders, etc.

Again consideracble variation occurs within each arec and mapping
units have been designated on the basis of the predominant class in

the area.
Slope

Since very little flet land (slope less than 2 %) occurs in the
survey area, this slope class has not been indicated scparately. Three

classes were distinguished as follows:-

42 slope from 0-1C % (flat to sloping).
B: slope from 1C-290 % {(moderetely steep).

¢: slope more than 20 % (steep to very steep).

For most observation sites, slopes were measured. However, the
cartographic delineation of the slope class areas is based on the topos-
raphic nap, where the distance between the 10-metre contour intervals
was systematically nmeasured and interpreted in terms of the above-

mentioned slope classes {measured on 1310,290 scale map)s=

Distance more than 1 cul = A=-slope
Distance from G.5-1 em = B-slope
Distance less than CG.5 c¢n = C-slepe

Simplification had ts be applied because not all niner incidents



of slopes can be indicated on the map.

Interrelation of mapping elements

In the survey arca, these elements are interrelated, and not all
possible combinations occur. Soils of the d-class are situated on
flatter land {4~ or B--slope) and have 0 stoniness; n=-soils cecur on ail
slopes, but their stoniness does not exceed 1j m/s—soils alsoc oceur on
0ll slones, but their stoniness is either 1 or Zj and s~soils on C-slopes
2ll have stoniness %. (It is noted thet s-soils on slopes A and B occeur
only in areas with open dipterocarp forest - see Map 3.) These linita-

ticns reduce the pessihle 48 combinations te an cccurrence of only 20.

Colluvial foot slones

Where a complex of various morphometric scil units occurs on col=
luvial foot slopes, this is marked CC. This unit has been edded hecause
¢f the occurrence of nany different morphonetric mnits within short dis-

tances at thesce loceticns,

Other elements

Special characteristics, of incidental importance and applicable

to some geile only, ares-

M: nottled and grey colour throughocut; poorly drained scils.

n:  weak riottles in the subsoil: noderately well to imperfectly
drained scils,

y: hue of the scil is 7.5 YR or nore yellow,

r: hue of the soil is 5 YE or nere red.

C: nrescnce of a layer with abundant concretions at less than

60 er, with s minimal layer thickness of 10 co,

These elerments imply scme characteristics occur. (Element M has

been also included in the detailed map {Map 1).

All special characteristics of the nmorphonmetric syzbol are written

below the bar. Thus dGA/ym is a deep soil with little surface stoni-

(4]

ess, on flat to gentle slope, with a yellow, scmewhat mottled subsoil
i.e. noderately well drained Red-Yellow Podzoliec soil on natericls

!
L
derived from shales).
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great scil groups and soil series (Map 3)

The majority of the soils belongs to the Red~Yellow Podzolie great
gseil group (tropustults,accerding to the 1967 revision of the 7th

Approximation). The situation can be summerized as follows:i-

RedwYellow Podzolic soils (trepustults}. This is the dominant

great soil group of the area, cccurring in all tepographic positions
on nmateriesls derived from both sandstone and shale. 8cil series in-~

cluded arez-

Ky: Khao Yai series, covering the deep soils (doA and acB),
ocourring in the dry-evexgreen forest.

Ml: Muek Lek series, covering the deeper scils on shale-derived
material (dGA/my), differing from the ¥y series in the
yellow colour and presence of mottles,

Tys Tha Yang series, covering all scils with & stoniness of

1 or higher.

Reddish Brown Lateritic soils (rhodustults). Same of the soils

may belong to this great soil greup, i.e. thoseon somewhat richer
shales. Hewever, their occurrence is incidental, and the soils ob-
served appear to be tramsitional to the Red-Yellow Pedzolic soils.
The closest series equivelent would Le Trat series (Td).

\

Low-Humic Gley scils (tropaquults) These soils were found in a

few poorly drained depressions, No series equivalent can be given at

thipg tine.

S50il series descriptions

Khac Yai serics (Ky). Theae are the deep soils in the morpho=-

metric units 404 and dC3, and occuer only on shallow slopes in the dry-
evergreen forest where the flatness and vegetation prevent erogien of

the top soil, ‘

In the forest, the soil is covered hy 2-3 c¢m of leaf litter. The
£ horizon has a thiclmess of 29 em in the lower sites and 10 cm in the
higher sites, and is differentiated into 2 humiferocus A} (1—& cr: thick)
and a paler, leached Ac. The Pt horizon usually containg coneretions
as the lower levels and mey change to a B/C horizen hefore o depth

of 100 em is reached.



The texture does not vary nmuch throughout the area. In the A
horizon the texture varieg between fine sandy loan and loam. The B
horizon consists of sandy clay loam with sandy clay loan te clay at
the deeper levels. Weak and distinct clay skineg are found in the B

horizon,

The colour varies and depends largely on the quantity of iron in
the parent meterial. Normally, the colour of Ay is brown (7.5 IR 4/4),
but it varies between dark reddish brown (5YR 3/4) end derk yellowish
brown (10 YR h/k). The Ap has the same hue as Ay, but with a higher
value and chrona, the usual coleur being strong brown (7.5 YR 5/7). The
B horizon has a redder huve then the A horizon, the usual colour being
vellowish red (5 v& 4/6—8). Sceils with deviating colours are nmarked

on Map 2, and the others eonform fo the eolours described herc.

Soil pH is slightly ecid in the topsoil te acid in the subsoils
it varies in the horizons between the follewing limiting velues:
L1 5.5 = 6,5, Ao 5.0 - 5.5, B¢t 4.5 - 5.0. The only exceptions are
recently burnt clearings where the upper few centimetres of the top
scil are neutral or even slightly alkaline, Secils of the series are

well drained.

"Coneretions" may be found at depths of nore than 60 cri.  This
terr: covers snmall amounts of sandstone gravel and shale fragments of
the same size and colour as well as true concretions, The latter are
rounded and red in colour, with an average diameter of 1 en but some-
tines with pieces up to 4 cm diameter, and consist of hard, dark red,
concentric lateritic layers, usuzlly with ¢ core cf red sandstone {in

which case they are called pseudo~lateritic concretions).

An exanple of e red coloured member of the Ky series, which is

possibly a trangitien to the Trat series {Reddish Brown Lateritic s0il),

is degceribed in Aprendix 1.

Khao Yai series, shallow phase {Kv-sh}., Mediumly deep soils mOA

and ri0B belong to this series, which differs from the Ky scries only
in the depth of soil (between 7%C end 60 e} and/or the occurrence of
coneretions within the first 60 cm. All other properties suck as

colour, texture, ete, are the sanme as those of the Ky series.



Mualk Lek series SM ). This serioes covers the soils of the morpho-

metric group d0A/my. They consist of colluvium eand resicduun derived
from shales and sandstone, and occur only occasionally. The major
differences from the Ky series are the yellow colour and the presence

cf mottles.

The genetic soils horizons are about the sanme thickness as in
the Ky soils of the lower sites, i.e. with an A horizon of akeut 20 cm.
™he texture is somewhat more clayey than that of Ky soils and distinct
clay coatings occur in the B horizen, Weak mottles usually occur in

the subsoil es a result of imperfect drainage.

The colour of the Al horizon variee between very dark greyish
brown (10 YR 3/2) and dark yellowish brown (10 YR 4/%). The A, has
higher values and chromas and is yellowish brown (10 YR 5/4=7). The
B horizon has the same or & redder colour and veries between yellowish
prown (10 YR 5/4=8) end strong brown (7.5 YR 5/6-8), Scil pH is slightly
acid in the topsoil ond acid in the subscil. Sonmetines "eoncretions"
are present in the lower subseil, riost of them being more or less weath=

ered shale fragments.
An example of the Muak Lek series is described in Appendix 11.

Muak Lek and Khoo Yai association (M1/Ky). Soils belonging to

this association may have the properties of Ky or Ml or both, and
include the rorphometric groups d0A/my, d0A/y, d40A, d0B/my, dOB/y, ond
acze.

They probably arise from weathering of a mixed parent naterial,
Shales are intcrealated in the sandstone as layers and lenses, and
weathering cen produce patches with Ky properties, with M1 properties,
and, where o thin shale layer existed, with a combination of both.
Furthermore, heavy rainfall ceuses transportetion of material from the
topsoil and this may result in the deposition of topsoil derived fron
shale on & subsoil with many pseudo-lateritic concretions and pieces

of sandstone,

A particular characteristic of the M1/Ky association in the west
(squares B2, B3 and C2) is the unusual absence of sandstcne boulders

on & B slope in dry evergrecen forest, which elsewhere has a stoniness

13



of 1, This appears to be associated with a fairly high percentage of

shales in this region.

The Yeng series (Tv). This series includes all soils of stoniness

of 1 and higher. It hes been divided into two phases to separate the
soils of the escarpment from the others. It differs from the Ky series
in the shallowness of the soil, the content of boulders and stones at
the surface and in the soil, and the occurrence of "concretions" at

shallow depths.

The genetic scil horizons of the topsoil have about the same
thickness as those of the Ky series., The subscil changes to & B/C
horizon before a depth of 100 e is reached in the dry-evergreen forest

and to a C horizon in the dry dipterocarp forest.

Textures are loamy in the surface layer (sandy loan or loan) and

clayey in the subsoil (sandy c¢lay loan, clay loan, sandy clay, or clay).

The colours correspond with the colours of the Ky series, although
g0ils with a yellower hue than the average seldon occur, The colours in
the profiles of Appendices III ond IV represent the average coleurs for

the Ty series,

Soil pH is slightly ecid near the surface and becones acid in the

subsoil,.

Soils of the Ty series are well drained. Pseudo-lateritic con-
eretions and sandstone gravel start at different depths, but usually
before 20 crm, and increase in size and nunmber with depth. Sandstene

boulders are found in the surface and throughout the profile.

Morphological difference between Ty in the dry-evergreen forest
and the dry dipterocarp forest are not very obvious. In the diptero-
carp forest, scils are generally shallower and more stony, although
equelly shallow and stony scils exist in the dry evergreen forest.

The major difference is in surface stoniness. In the dipterccarp
forest, most of the stones arc more or less on the surface of the scil,
whereas in the dry evergreen forest, stones and rocks are mostly em-
bedded irn the soil mass. It is probable that continuous sheet erosion
is in progress in the dipterocarp forest with its incomplete ground

cover, forming an uncovered "stone pavement", and the shallowness of
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the scil in the dipterocarp forest nmay thus be self-perpetuating. The
impression is formed also .that the surface soil of the dipterocarp
forest is somewhat sandier and has a pcorer humus type than the surface

s0il of the dry-cvergreen forest. Further study of this is indicated.

The basic eccological reasons for the existence of the two very
distinet forest types are not vet clear. Cur present thinking is that
the soil materials in the area of the dry-evergreen forest, which is
found generally on the higher levels of the terrain, are nostly nixed
with naterials derived from shales, wherecas the lower seoils under the
dipteroccarp forest are nostly from rore or less pure sandstone., A4

nineralogical comparison of the soil naterials is indicated.

Profile description of Ty soils, one under dipterocarp forest
and the other under dry-evergreen forest, are given in Appendices IIY
and 1V,

Tha Yang series; sloping phase (Ty-si)}. This phase has been in-

troduced to separate the scils of the upper slepe of the escarpnent,
and it includes soils of group s3C. In this regien, nearly perpendio-
vlar slopes occur at places, with large rock ountecrops alternating with
steep slopes. The slope is covered with sandstone rock outcrops, boul-
ders, and stenes. FPredominantly shallow soils occeur, although deep

scils fornm in places where soil naterinl can accunulate.

The Yang series, cclluviael phase (Ty-c). The scils of this phase
sceur on the lower, less steep slopes of the escarpnent and on the
stream—-cut terraces along the escarpment., This phasc has been marked
¢ (eolluvial Cpmplex) in the norsvhometric legend. All soil depthe
occur in large and small patches, and there ere fast changes in stoni-
ness, patches alnost without stones and with deep soils chenging within
a few nietres to patches with stoniness %, The boundary between Ty-sl

and Ty-c has been obtained by airphoto interpretation, end lies on the

transition between steep and moderately steep slopes.

Low=Hunic Gley soils (LHG). These soils are found in a few poorly

drained depressions and are formed on colluviun and residuun of sand-

stene and shale., They are in group d0A/My of the morphonetric legend.

411l LHG soils ere found in clearings. A renarkeble feature of the
LG spot at the centre of square H7 is the sbsence of sugar-—cane, which
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is amongst the usual secondary vegetation of clearings after shifting
cultivation. Here the groundwater table is tooc high to pernit the

prowth of sugar-cane, and the only vegetation subsisting is alang slang.
(} =) =4

The gencetic coill horizons are: Ao

1 0-3 cmy, Agg 3~13 emy, Bytg 13-23

cn, Botg deeper than 25 on, and eventually Bgtg/c deeper then 6C cm,

Texture in the A horizon is sandy loam. The i1illuvial B herizon
tas a higher clay content, and textures vary between sandy clay loanm
and clay loam. HMottling is present throughout the profile, c¢r irme-
Giately below the surface; and ccecurs most frequently along reot chan-

rels and fissures.

The dominant soil colours all have a hue of 16 YR, whilst the
nettles always have redder hues of 7.5 YR or even A YR. The Al horizoen
is dark greyish brown {10 YR 4/2) to derk brown (16 YR 3/3), and the
As horigzon is brown and hag a few strong brown (7.5 YR 5/6) rnottles,
The B herizon ie light brownish grey {12 YR 6/2) and has many nottles
of the same cclour as in the A;. These colours continue unchanged to
depths of more than 100 em, except ncar the boundary with surrounding
soils where colours of weetbering sandstone (e.g. 5 YR 3/4) may occur
at denths between 69 and 100 cn.

5011 pH is like the Red~Yellow Podzolic soils, slightly acid in

the aurfance sails and acid in the subseil.

Soils cf the survev ares os related to soil conditicns in other hilly

areas

Goil conditions in the survey area are estimated to be fairly
representative of general soil esnditions in the hilly parts of gsouth-
ecst Asia, and those of Thailand in particular. The dominant great
s0il group in the survey aren is & Bed-Yellow Podzolic scil. This
great soil group is also the doninant soil in nest hilly terrains of
sontheast Asia, rotably cn residuun and eniluviun from more or less
acid rocks, as therce are sandstones, conglomerates, sandy sholes,
eiltstones, ccmplex guartzite-phyllite forpations, grenites, granitic
gneisses,; ete. Througheut hilly southeast Asia, the shallow, nore or

less stony Bed~Yellow Podzolie scils dominate strongly, and tlese

w

hellow soils are amply represented in the survey erea. The deeper
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renbers ogeur nveh iess froyuently, being confined rieinly to penepiﬁined
arens, plateasus, and footsleopes, In this respeet, the survey arce is
cuite represcntative for the central highlands of Thoilend, where puch
latecans with deemer scils cccur quite extensively. In neighbouring
¢ountries, c.g. South Vietnam, such plateau arcas with deeper scile are
4 éormoen, though isinor, foature. On the General Soil Kep of South
Vietna, the &

ccper plateau soils are found, owong others, in the oresa
bf Dalat town {map wait 12).

Purther gsoil atudies

It is recommended that further detailed soil studied be nada to
supplenment the obgervations made in this survey. These should inelude
rrofile studics in tremches adjacent to the main towey pites with a viow

to examining miero-spatial variations in the scils at these sites.

4 gtudy of the variantions in the . ~A; horizens arc of particular
interest in conneetion with relstionships between foreat vegetation and
soils, Further spot studies and sacpling are necded ocnd it is sugpested
that laboratory studies be made sz the nature of the organie natter (hwms)
in the A Rorizona in the dry-evergreen forest, dry dipterovearp forest,
and clcarings. MNMineralogical compariscen of soil materisls fron dry-ever-

green forest and dry dipterocarp forest would be wvalueble,

Further seri-detailed survey of the areas adjacent to the present
survey area is recorriended., It would be interesting if this eould incinude
gone of the areas of the vorious miluvial terraces between the Sakaerat

Bxperiment Station and Palr Thong Chai.
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Series: Ly

APPENDIX I

DESCRIPTION OF PROFILE 74

(Map 2, sguare D4}

Morphonetric synbols 0L/

Vegetation:

dry-evergreen forest.

Yarent material: residuun and colluviun fron iron=-rick red sandstone,

Prainage:

Topography:

well drained.

gently undulating plateau,

2 to G eny, leaf litter.

0 to 2 cn, dark reddish brown (5YR 3/4) fine Yoamns fine
noderate crunb; very friahle: nany fine interstitial

pores; many fine roots; clear, smcoth boundary; pHE 5.5,

2 to § eny, reddish brown (5 YR 4/5) fine loans weak fine
subanpular blocky; very friable; cormion fine and very
fine tvbular and very fine interstitial pores; conmon

nediom and thiclk rooctas: clesr., smosth Loundary: pH 5.
7 2 E I &

9 tc 20 ery red (2.5 YR 4/6) clay loam; moderate to weab
fine subangular blocky; friable:; weak and patchy clay
skins; common fine and very fine tubular and corpion fing
interstitial pores: common nediun and thielk rootss diffuge,

srxooth boundary; pH 4. 5.

20 to 80 cry, red (2.5 YR 4/6) light clays roderate fine
subangular blocky; friable; distinet and patechy clay skinsg
cotmon fine and very fine tubular and comnon very fine
interstitial pores; cormmen nediun and thick roots; gradual,

suooth boundary; pH 4.5.

+ 80 en senie as B, t, but with concretions of 1 er and

less, inereesing in size and nurber with depth.
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Feriess M1

APPENDIX 1II

DESCRIPTION CF PROFILE 75
(Map 2, sguare G7)

H:rphonetric gynbol: A04A /ry

Vegetation:

secondary vegetation after shifting cultivetion, alang

alang, sugar-cane.

Parent material: residunr and colluviur fren shale and sandstone.

Drainage:

Topographys

Ay

22

inperfectly drained.

gently rolling on the side of a long slope.

0 to & cn, very dark greyish brown (10 YR 3/2) to brown
{10 YR 4/3) fine loan; very weak nediun and fine crunbj;
frisuley many fine interstitial pores; organic natter
poorly incorporated; common fine roots; clear, snooth

boundary; pH 6.0.

4 te 17 en, yellowish brown (10 YR 5/4) silt loan; common
fine distinet mettling; roderate to weak fine subangular
bleekys friable; common fine tubular pores; common fine

raots: clear, snooth boundary; pd 5.5.

I

17 to 38 en, streng brown (7.5 Yh 5/5) clay loam; cormmon
fine faint rneottling; rioderate to strong fine and mediunm
subanpgular bloclky; slightly firnm; distinct clay coatings;
=movenent in pores: nany fine tubular pores; few fine rootss

gradual, smooth houndary; pH 5.0.

39 to 69 cri, strong brown (7.5 YR 5/5) elay loan to clays;
cotiion, nediun faint mottling; moderate to streng fine

and medium subangular blocky; slightly sticky, plastic,
distinct clay coatings; cormen fine tubuler end interstitial

~aress few fine rooisy clear, smeoth boundarys pid 4.5,
i 9 $ 9 5 P

+ 62 cnn, milticoloured brownish yellow (10 411 6/5) and
yellowish red (5 YR 5/6) mottled clay; meny fine and
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nediun distincet mottles; moderate strong fine end mediun
subangular blockys; slightly sticky, nplastie; distinct
clay coatings; many gravels, iostly shale, diameter smaller

than 2 cmy few fine roots; po 4.5.



APPENDIX 1II1I

DESCRIPTION OF PROFILE T1
(Map 2, square I8)

mi.

Series: Ty

Yorphonetric symbols nla/e
Vepetations open dipterocerp forest with sparse grass floor,.

Parent naterial: derived from sandstone, rounded gravels in lower

profile, sandstone boulders throughout profile.
Droinage: wvell drained.

Topography: locally undulating in a rolling landscape, saddle between
two kncllas,
A 0 to 3 cm, dark brown (7.5 YR 3/2) loany send to sandy
learn; weak fine to nmedium crumb; very friable; many fine
interstitial pores; some fine and nediun tubular pores;

many roots; clear; smooth boundary; pH 5.5.

3 to 8/11 cm, derk brown to brown (7.5 YR 4/3) sandy loon

very weak fine subangular blocky; very friable; many fine

.A.

tubular pores; many roots; clear, wavy boundary.

8/11 to 24 enm, reddish brown to yellowish red (5 YR 4/5)
gravelly sandy clay loan; noderate fine subangular blocky;
friable, patchy clay coatings; cormon fine tubular pores;
+ rounded gravels, hard outside, sandstone inside, 3=15 rm

diarneter; common roots; gradual, snooth boundarys pH 4.5.

Bt 2% to 40/48 cm, yellowish red (5 YR 4&/7), very gravelly
(sandy) clay loam; moderate fine subangular blocky; friable
te forn soil metrix; distinct ¢lay coatings: cormmon fine
tubular peres; same gravels as in By» but more { > 60%);

cormien roots; broken boundary; pH k4.5,

3

-

B & C + L/48 en, reddish yellow (7.5 YR 6/7) weathered sandstone,
with yellowish red (5 YR 4/7) Bt naterial in between.
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APPENDIX IV

DESCRIPTION OF PROFILE T2
(Map 2, square 17)

Morphorietric symbol: mlB/c

Vegetation: dry-evergreen forest, with a distinct forest litter on

the surface.

Parent naterial: residuun and colluvium from sandstone, surface

gtoniness 1.
Drainage: well drained, after reins noist to about 60 cnm.

Topography: rolling, on side of hill, long slope.

Ay 0 to 6 ¢n, reddish brown to brown (5-7.5 YR 4/3) gravelly,
fine sandy loam; strong fine crumb; very friable; nany
fine and nediun interstitial pores; nany roots; gradual,
sriooth boundarys; pH 5.5 to 6.

A 6 to 20 cm, reddish brown to yellowish red (5 YR 4/5)

]

gravelly fine sandy loams noderate fine crumbj fine
subangular blocky; friable; many fine and nedium intersti=-
tial and tubular pores; many hcles (1ow bulk density);
lateritic gravels, + rounded, 5-10 rm dianmeter; also stoncs

end boulders; cormon roots; gradual, wavy boundary; pH 4.5.

Bgtcn 40/45 to 75, yellowish red (5 YH 4/6) very grevelly clay
loam; structure as before; gravels, stones and boulders as

B1;<: 60 % gravels; clear, broken boundary.

C & Bgtcn + 75 cnn, very gravelly clay loam with nany weathering

gandstone stones and houlders.
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