WOSSAC: 1668
631.4

(999)

An account of the soils of the

Borneo Abaca Ltd Estates, Tawau

T. R, Paton
Soil Scientist, East Coast




- I

_DDBTH m
| SUME'«“ HALALSA l _
Sagau _PaT, e
ITHOR . i }
?Pc'Topl . L . Sl

,"'.03 ‘l"ﬁa_ LAy =» oo *» ]

cDC LIBRARY AND
INFORMATION CENTRE

An account of thec soils of the
ki,

Bornco Abaca Ltd, Estates

Tawau,
by

!-\ T.R. Paton B. Sc.
: Soil Scientist,
2 East Coaste

.



I+ nust be realized that this area is suprisingly
youﬁg#. when comparcd to other aress in the Colony and is
made us of a seriss of ashes and loves piled one oa top of
the other, Older and harder rocks occur immediately outside
the estate orcz but the =oi~% bounderies have been drewn
so as tc avoid tiiesc arees.

The key to the geological history of the arce iz
%o be found in Imam estate particularly in the new clearing
of 1956.

Here is displayed the full sequence of ashes and

lavas that make up the cstatcs.

Thesc arc from top to bottom.

Basaltic lava

—— a ——

Vloshout material Agrlomerate / Brown Ashe

. - ——

Rhyolitic Lava = rounded white boulders

Greenish yellow decitic ash.

The source of the ashes and lavas is, with the
exceptiorn of the basalt, from the cast and the north.

Mt. Andrassey, which lics ebout 7 miles north of
Tiku Hill on the 4pes rcad, Ht. Luciz cnd Magdalcna much
further north arc responsible for the yellowish-green type of
ashe It is very littlc seen in the estate arcas and it is
generally only ia the very deepest valleys'that it is exposed.

Activity Crom these areas culminated in the
explogive extrusion of rayolitic lavas probably in the
form of molten avalonches of rock (nuee ardente). As
far cs ithe cstates arc cocacerncd this is represented by
the rounded whitec to ycllow houlders that are found
sporcdically tiraughout the crcas It is important however
in thet thesc lovas occur as a bend which is very resistent

to ecresion cnd-go it forms, over some areas of the estates,

/ a local basC ees=



a local base level of erosion for streams.

Activity then stopped and the centre of vulcanism
moved to Mt. Maria about mid-way between Lucia and Magdalena
and Andrasce’.

Zruptiou from this centre was prolonged. The
products var; from the finest ash to very cocarse agglome-
rate and also lavas. Deposits of these various materialsl
are represented by a thickness of 50 - 70 ft. throughout
the estate area. A geod idea of the thickness of this
deposit, a brow. ash at this point, may be gained from
observi.g the valleys in the Imam estate 1956 clearing.

The streams run on the rhyolitic lavas and near the Table
estate boundary later basalt flows cover: the ash. A very
coarse facies of this deposit may be seen just within Burut
estate (coming from Imam) where a big gully runs parallel
and to the east of the road.

There must have been a great deal of wash out
and resorting of this deposit by the torreatial rains,
which generally accompanies these eruptions. This has
caused the deposit to be spread & good deal further to
the south and west. A good example of such as coarse
wash out deposit is to be seen in the cliff overlocking
tihe Tawau river at Jamoatan Puten village in Tawau division.

The eruption of this freaﬁ thickness of ashes,
lavas and agglomerates was followed by a lull during wiaich
time the deposits were subject to weathering and erosion.
BErosion acting on such a mass of iacocherent material,
complcetel  out ol balance with the base level or erosion,
was naturally rapid and severe. Deep gullies ware formed
with intervening sharp ridges. The products of erosion were
deposited oa a very lov lving coastal plain or in a very
ghallow sea lying further to the south and west,

This 1211 in the activity was broken by the



Mﬁ. Maria, This settled indiscriminately on the coastal
plain or in the valle:rs of the alresdy eroded and weathered
previously erupted ash. This is the very pale materiual
seen at Xoncie ’Lapan and at Juarr: Hill,

Thers must have been a very short break between
this, the final eruption from Mt. Maria, and the start
of the eruptions from Ti-ser Hill,

Tiger Hill was the first eruptiocn centre for the
basaltic lavas during which lava Tlows were extruded which
have now comoletelv weathered away leaviig a yellowish brown
c2il. Following a pausc Bombzlai joined Tiger as an
eruption centre and a younger set of lavas were extruded,
(now giving rise to a dark brown soil), Late stage hydro-
thermal action caused alteration in the later lavas which
were extruded from Tiger, Bombalai and the smell hill in
between them. These lavas have given risc to the red soils
which are such a feature of ~.' Tiger Hill and the areca
between Tiger end Table estates.

Regional uplift to the extent-of 50 ft. then took
place giving risec to an extensive coastal platform made
up of debris eroded rrom the lavas and ashes of Mt. Maria.

At the present time erosion is proceeding rapidly

and alluvium is being laid down by 2ll streams.
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CLASSIFICATION

In any zrea the claszification of soils must be
based Sn the factors of soil formation which are controlling
the dominant processes within the soll mass.

In young soils the passive factors, parent
material and topozraphy are dominant and the resulting solls
arc mown as zzonal. With a greater pexiod of time during
which the azctive factors, climate and wvegetation, can
operate on the soil, & gZouel cgroun are produced. This
two fold division is made by only considering soils
derived from normel (aporoaching the bulk composition of
rrenite) parent materials or.aoils on which the sctive
factors have operated for a consideratle periocd of time,
There is.in this area, however, & consideravle number of
soils derived from aberrent parent materiale on which the
active factors have not had a long cinough time to convert
tiem into zonal soils, yet the processes controlled by
the active factors &re dominant over those controlled
by the passive factors in the soil at present. These
soils are classed as intrazonals. Classificution within
these orders brings to light the flact that this areca
iz extremely youthful as the primary breckdown vithin
each'is controlled Ly a passive factor of soil formation.
Zonal G pgg.

In the zotal soile it depends whother a sail is
developed on the ridge country or fthe coast.l platform
i.e. the control is topogriphy. If the Tirst, a soil of
family i3 developed, if the last,a goll of tae

Sub~divigion within the Apas family is by means
o parcnt motorial, the Maria ash, this has been cporadi-~
cally hyérothermally alticrcd cnd the red soil dcrived from

it ic kuown ug the Apcs scrius.



The other soils derived from the more normal
ash have been subdivided into two scries the older series
knowii as the Burut and the younger aeries the Kuhera,

411 Kuhcre soils, with progress of time, are tending to

ar
evolve towards Burut soils. Burut soilsufefound in lower
topographic positions tiian Kuhara soils,

Sub-division within the Gading family is also
based oii parent material. Those soils whose parent

materials are derived from the eruptions of ilt. Maria

ere known as the Gading sgries. Those soils whose main

source of parcnt meterial is Mt. Lucia and Mt. Magdalena

are known as the lerotai series.

Intrezonal Group.

The primary breakdown is bascd on parent material,
One, minor group, is derived from andesitic ash, Suarry
family and the other, major group, is derived from basaltic

lava, Quoin family. There is only onec series withia the

Quarry femily the Suarry series. Sub-division within the
fuaoin family is an exact parallel to that found in the

Apos family. One series the Quoin is derived from hydrother-
mally altered basalt and the other two have an age
relationship to one another the Jarangan being the older

end vhe Tauvle series the younger.

Azonal Group.:

The first division in this group is dependent on
whether material is being added to or subtracted from the
soill. In the first casc this gives rise to the family
of gliuvial soilc and in the last to the family of mountainous
skeltais.

dreskdown within the alluvial group is dependent
on the origin of the parent material, If it derived from
the rich materials Ht. Mario and the besaitic lavo fiows
& Balung family of soils rcsults. However if dorived from

h

poorer matericls making up Mt. Lucia and Mt. Magdelcna



the Lucia family of soils results.,
Further division is by means of the normal

differentiation between riverside alluvium which is light

textured, well structured and drained and the back areas

whicli arc heavy, poorly structurcd and drained. In the

Balung family the first is knownes the Baluns scries the

last as Tawau serics and in the Lucia family the Lucia
scries iz well drained and the Mardalene series is poorly

" drained.
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Sgils.

S0ils will De described in the ordcr zonal, intrazond
azonal and every soil wnich hig some gignificance, within

the estate, will “e deseribed in deteil,

ere are two families of zonal soils the divigion
between them coinciding with the division between the
oastal platform and the ridge country

Ths feature which diffcerentictes them iz the poor
structure of thc surfoce foot und & strongly mottled (red
end white) z.ae within 6 ft. of the surface in the soils of
the pletform. The soils on the ridges are well structurecd
uniform cleys to @ depth of 6 ft. There arc trinsitions
bhetween the twe fomilies and the change may tcke up to % of
& mile to accomplish. Thiz is particularly the case with
the Imam divigion,but as the classification that is being
used in this survey is cither platform or ridge with no
intermediatc zonc considerable areas have becn classed
as platform,which are in actual fact ftransitional.

Soils of the Coastal Platior:m

Points in common which cll soils on the platforu
possess ars,
1) Sandy clzy to sandy clay loam topsoil

2) Poorly structured surfuce which on exposure
tc 2iredt sunligit becomes massive and very
hard. (v.7. derotai factory area).

Mottling in extromely Sright colours within
a reticulate

L8]
"

6 ft. of thc surfoce, generally of
noture in bright red on & gray-whitc vasce.
Therc iz ong sub=iiwlsion on the estotes betircen
scils of tho plctforn, and that is Jdopundunt 1. the eolour
the first 5 Tt. If this i yellowizh »rown %2 brown the
soile belong to the Gading divicion or serigs and if pale

gudilowisn heowii or palc vel 2w to Vhw Hgra-al series.
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The grcatest eztent of thc platform soils are
found in the Merotci and Imam divisions. The former area
is dominated by the Mcrotai series and the least by the
Gading.

Typical of the Merotai series is the following

profilc. AL T - ‘*“Ll“"“l‘l = M_{..,._,L !..o‘ L

Merotai estate. 50 yds. to north of the junction-

of th¢ main Burut-ilerotai road and the railway line to Tiger

wharf. Coastal platform under mature rubber,

1512 O~ 3" Yellowish brown 10YR5/L;sandy clay; moderate,
mediun, sub-anmpular blﬁcky; friable, slightly sticky;
slight mottling wund gleyiug; root mat; merging to

1513, 3-15" Light yellowish brown 1CYR6/L;sandy clay; firm,
sticky; faintly variccolourcd; roots occur; merging to

15148 15-42" Pale yellow 2.5Y6/L4 and ycllowish rcd 5YR6/S;
clay;modcrate-sirong, mcdium, sub-aagular to angular
blocky; firm, sticky; mottling znd glerying in the
above colours dominant; gravel and quartz; very fow
reots; merging to

1515, L42-60" Red 2.5YRL/C and light grey 7/0;clay;moderate,
medium-large, sub-anguler to angular blocky; very
firm, sticky; iron nodulcs and gravel common; no rocts.

Typical of the Gading series is the following profile.
Imim estate. Helf way between the Corona faqtorv .
and Bombalai whaorf and 20 yds. north of the roads Nob mmehuelad on
i forblisked wfeob.

1471, 0- 6" Dark ycllowish brovm 10YRL/L;very sandy clay;
moderate, mcdium, sub-angular blocky; friable, noin-
gticky; muny cuartz fragments; roots comnon; merging to

1472 6=16" Brown 7.5YR5/u;very sandy clay; moderatc, mcdium,
sub=angular blocky; friable, slightly sticky; faintly
variecolourcd; abundent quartz frugments; roots for;
merging to

1473 16-30" Brown 7.5YRS5/L4;clay;moderutc, medium, sub-

angular to ansular bloeky; friable-firm, slizhtiy



sticky; cuartz common; few roots; merging to
W74 30-42" Light grey 7/0 and red 10RL/6(first dominant);
clay; moderate-strong,medium, angular blocky; friable,
sticky; abundant boulders ef acid volcanies; no roots;
merging to
1475 L2-60" Red 10RL4/6 and light grey 7/C(former dominant);
elay; strong, medium, angular blocky; friable, stioky;
mottling dominapt, strong and large; quartz fragments.
Seils of the Ridge Country. ta.
Fastors which are cemmon to all soils e&f the ridge
country are.
1) Uniform profile to 6 ft.
2) Stronsly struttured |
There are 3 subdivisions within this family of saile
vased on general colour,
1) Burut series, which has a yellowisi brown eelour
going into a strong brown at depth. )
2) Kuharas geries, this has strong brown topsoil geing
to a yellowish red at depth.
3) Apas series, which has a yellowish red topsoil going
into & red soil at depth.
So far no fundamental factor has been discovered which csn
explain the seeminrly haphazard variation between one series
and another in this ridge country, Some of the extreme
reddening may:be explicable by late stage localized hydrothermal
alteration of the parent matariuls.
The greatest development of thesc scils is to be

Tound in Burut and Tawou divisions -
ﬂ’c“ mw e
el ru.f»e-\j' :

Imom estate., 1956 nev clearing, on south east ridgo

A typlcal Burut profile is as follows.

adjzcent to Table cstate just north ef the branch road from
Fooaweod,
1480, 0-8" Yellowish brown 16YR5/L;elay;modecratc, medium,

cud=angular dlocky; frieble, sticky; meny quartz

TrRadnant o« manty nantrns manmed ne +a



1481, 8-i16" Yellowish brown 10YR5/6 to strong brovm 7.5YR5/6;
clay;moderate-strong, medium, sub-angular to
angular blocky; friable, sticky; many gquartz
frarments; roots fewer; merging to

1462.16-45" Strong brown 7.5YR5/6; othcrwise the same; merging
to

1483. 45-60" Strong brown 7.5YR5/3;elay;strong, finc-medium,
sub-angular to angular bioaky; friable, stick&;
boulders of acid volcanics, dolerite, fine gravel,
ironstone nodules and abundant quartz; faintly
variccolourcd in yellowish brown; no roots,.

A typical Kuhara Profile is, Neb wechadod = prmol
s :
Imam estate. Junction of Imam-Burut-Silverstone
rocd. Tluvated position on 50 ft. ridge with a 2-3° rise to the
north. Under maturc rubber. .

14,97  0-6" Brown-derk brown 10YR4/3;clay;moderate, medium,
sub-angular tec angular blocky; friablc, sticky;
quartz frapgments; many roots; merging to

1494, 6-20"Strons brown 7,5YR5/G;otherwisc the same; merging
to

1495, 20-42"Strong brown 7,5YR5/6;clay;strong;medium, sub-
angular to angulor blocky; friable, stieky; quartz
fragments; few roots; merging to

1456, L42-60"Yellowish red 5YR5/5;elayjstrong, mediwm, sub-

' angular uo angular blocky; frichble, aticky; quarca
Iragments, 2 fcw nodules; un roots.
A typical Apcs profile io
Imoem .state new clcuring (1955) where rentis number

2 cregscs nto tic north bank of the smull stream. At this

point the strecum has o mesndering coﬁrse zind is entrenched

about 30-40 ft. The profile was t;ken on the top of & spur.

1185. 0=15"Reddaish brown SYRL/4;clay;modcrate, mcdium, sub-
angular blocky; friable, cligihtly sticky; many
cuattz fragments; many rootsc; va-ue and merging

ta



1187. 15-42" Vellowish red 5Y24/6;cla :moderate, medium,sub-
aaxgulcr to angular block;; friable; slightly
sticky:; many cuartz fragnmunis: roots common;
vague and merging to

1188, L42-66" Red 2.5YRL/6;clar;moderate to strong, medium,
angular block;: friable to firm (compact, brittle)
slightly stick;; many cuartz fracrments; roots
occur; vague and merging to

1189, 65-90" Sane.

1150, 9C0-114" Same. Roots stop at 114"

1191, 114-138" Sane.

1192. 138-1L6" Same, but is a siltyr clay because of the presence
of some fragments of parent matcricl.

1193, 146-1627 Finely bedded coarse ash.

‘trazonal Soils.

All thes: soils are derived from materials laid down
long subsequent to the materials from which the zonal soils
have been derived.

There are two divisiomsin this groupe.

1) Those soils derived from andesitic ash.

2) Thosc s0ils derived from basaltic lava.

1) This is of relatively minor importance and will be

dealt with first.

It is a shallow soil a typicel profile of which is

Inom estate, 200 ueres 1956 replant. On a ridge top at the

south side of the mzin road. Fh’f‘f‘ MO EEEE

1458, 0= Very dark areyish brovin 10YRL/2;slightly sandy

clay;mcderatc=-strons , sub-aagilar to angular blocky;
friacie, 3lizhtly sticky: soms ~uarts Lragments;
roots commoi, vague and mergins to

1459,  L-12" 3Browm 10VR3/3;sandy clay;moderate, medium, sub-

aimilar blocky; friable, slightly sticky; wea-
thoming surens waberlixlzs many worm channels;

Suist rootes; abrupt ana undulatin: oo
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Table-Bombolail ridme near Table hill end and on a

2)s Table

o

5

0959 0=L" Dark brown 7.5YR3/2:elay;modercte, medium, sub-

slopc to the cast. Primary jungic.

engular to ansulor dlocky, erumvp ond cast gronular;
friable, non-sticky; quartz fragments; roots common;
vague and merging to

0960 L-15% Dark brown to brown 7.5YRL/3;clay;moderate to
stroag, mcdium, cngular bloeky and loecl crumb;
friahle, slightly sticky; cuartz frugments; roots
occur; vogue and mcrging to

0961 15-32" Dark brown to brown 7.5YRL/3;clay;wesk to
moderate, medium, angular blocky; friable (brittle),
slightly sticky; quartz fragments;few roots; vague
and merging to

0062 33-72" Dark brown to brovn 7.5YRL/L,clay;moderzte,

medium, cagular blocky; friavle, slightly sticky;

3) 2uoin., Nob unceolist = /WJA,;L‘L ok

cucrtz fragments; few root

Table c¢state, 10 yards west of the Table-Tiger road
near brow of the first hill. On & 5° slope to the south
soon developin: to 10°, The strccm at the base is flaowing

to the S.7. in = 20 £t, gully, Under very deep rooting shcct

lallang.

0935 0-8% Reddish brown 5YRL/3:clcy;modercte, medium,sube
angulcr blocky, somc crumb; fricole to firm, sticky;
quartz Irocrentc comcon; mony roots, much cabonized;
vague and mérging to

2036 8-2L" Y:llowish rc¢d 5YRL/6;cloyimoderate,medium, sub-
anrmular 1o ansular blocky and sporadic crumd; £riable
to firm, rticky; cuurtz fragments common; muny bdlack
ants; roots less comuon; vaguc and mergings to

0937 2h=L8" Yellewish 1ud 5YRL/6;clay;modarate,medium,

cagular blocky ond. spor.adic crumb; Tricble to fimm,



1460 12=60% Level bedded liewt yellowiah wwown ash.
Its grectest developmeni is »n Imom division at
the junctior o. ©«w ridge country znd coastal platform,

from Quarr;r 1ill to the west as far as the Bombalai-Imcm-Table

T73.  Therc are however occurances to the north west of this

roaa . ' more. . .-
1ieoe 18 s=depo—disas 0f 1t in Tawau division near

s crusher and on Tunnel hill.

2) Tg division covers the rich and fertilc soils of
Table end Tiger yysgions. It i3 deep, uniform, stronrly -
structured soil which a.suite its cxtremely high clay content
(80 - 90%) handles as if it . 7a a loam. There src three
subdivisions which are zgain, 26 in the case of the pidge soils,

determined b»y the colour of the rofile,

(1) Jarangan series

. e

is yellewish brown.

(2) Table scrics is brown.

(3) Quoin serics is red.

Typical profiles arc as follows.
1) Jarcagen. e P e

Tiger cstate, on reatis 1(b),withia the estate,1
chain from the wop of & 6 chains 20° slopc,marking the castern
boundcr: of the basclt, Under dense eupetorium.

0974  O-4™ Dark brown 10YR3/3; elay;moderate to strong, medium,
sub=-angular to angular blocky; friasle to firm,
slightly sticky; no quertsz fragments; some roots; some
worms; vague and merging to

0975  L-15" Dark brown o brown 10YR-7.5YRL/3;clay:modercte,
medium, sub-angulor %o angular blocky cnd localized
fine, strong, crumb; friwblc, 3slightly sticky; some
quartz frogments: mots; vaguc ond nmergiang to

0976  15=72" Dark brown to dork ycllowish brown 10YR=7.5
YRL/4 ;elay;modercte to str.ag, medium, sub-angular to
angular blocky; friable to firm, slightly sticky;

quertz fregments; roots fuw.



(brittie), slightly sticky; quariz frogments common;
some roots: vague wiad merging to

0938.  L8-72% Red to ycllowish red 2.5YRL/6;cla~;moderate
to strong, mzdium, ancular olocky cnd crumb; friable
to firm, slightly sticky; quartz frogments common;

roots down to 6 ft.

For the sakc of completnesz azoncl soils must be
discusscd but as for as the estates arc concerned they arc of
very mincr importonce.

Azoncl soils are thosc whiech arc still beinyr actively
formed or Gaestroycd cand arc not in a state of balance ity the
pregent cnviromment., There arc two main divisions in this
€0il group.

(1) Thosc sciis. 'developins on such steep lend
that they cai..ot apnroach maturity due to the
constant loss of weathered meterical by slip end
slidc. Thuse soils cre fouud in topographic
division (5).

(2) Those soils developing on flat land in
river valleys which ccnnot reach maturity duo
to thce cnustant addition of material carried in
flcod waters. These soils are found in topogruphic
divisicn (1).

There iz a iurther division ia the alluvium in that
arecs 'mich arcreonstantly under woater hevs been aolinitaed.

There arc two typeo

1) Presh water swamp.
2) Harinc or moarrave SFLIAD

Profiles however have not been iacluded due to taeir
very smell acrecges within thoe estate arce,

Tho following erc two typicgol profiles of azovaal

soils developed on isolated hills.



1) Bombalci scrie

—— | e e

T M,.Q\LJ«.,L 3 W
5. RN smabigsas il sarndadrd

Bombhalai.Bill anxrtm“orhématév~&ust:;baveinr50°;nma§e;

tc the scuth ot cbout 1,7C0 £t. Primcry juanglc with ¢ good

leaf litter.

oS

o945

0946

osu7

0-4" Derk brom 7.35¥R3/2;scndy clay locm; modercatc,
medium, sub-caguloyr to cngnlar blocky cnd crumbj;friable,
non-sticky; mcay cuartz frogments cnd pebbles of
vesicular vpoonlt; roois common; worms; vague and
mergine to

L-9" Derk orown to brown 7.5YRL/L;scndy clay;moderate,
medium, sub-cngular to cingular blocky and crumb;
fricble, slightly sl.cky many quartz frogments and
pebblcs; roots less crumon; ants occur; vaguc and
merging to

9-15" Derk browa to brown 7.5YRL/L;:vers = ady cloy;
woderate, medium, sub-cngular to cngular blocky;
fricble, slightly sticky; basclt dominctes the
horison; roots die out; v.guc and merging.

15" Wecthering poarent nmatericl.

2) Tiger series.

i

8 chains from the top of Tizer hill on & 25° slope

to the scuth east, under primcry jungle.

O-L*" Red; clay;modcratc,medium, sub=-angular to angular
blocky wnd crumb; fricble teo firm, slightly sticky;
many quartz frogments; roots common; vague and
mergingito

=127 Rcd;clay;ﬁcder;te to sirorg, medium, sub-
anoular to angular blockr, firm, sli~htly sticky;

Rrv: ialeme npotg gommmon; vozue and merging to

G

12=G0" Red; clar; modecentc to str npx, fine to medium
aagular blocky; firm, slightly sticky; mony quartz
frogments; rocks demiacnt; few roots.

Thoy are both iieinded in thc Zenzlal family having

becon derived from Sopaltls Luv.G.



fhe riverine alluvium of thce Bolung fumily can be

divided into twe sceries, the Balung, which is well drained

and the Tawcu which is poorly drcined.

Type profiles arc s follows.

1) Balunz. N webeded 2 bl folbeha ot

01610,

01611,

01612,

01613,

Rentis 6, 20 chcins, under primary junglc.

0- 6" Dark brown 7.5Yr4/3; sandy clay; modercte-
strong, medium, sub-angular blocky; fricble, sticky;
cbundznt mico; roots common; merging to

6-18" 3rown-dcrk brown 7.5YRW/L;sandy clay; modercte,
medium-largc. sube-angular blocky; fricble, sticky;
much quuartz and micc; roots; merging to

18-36" Same zs above; merging to

36-72" Brown 7.5YR5/4;sendy clay;moderatc-strong,
medium~lorpe, sub-cngular blocky; sticky; quar%z

and micc frogments; some roots.

2)  Tawan, N wedmehd & ol Aot -

1538,

1539.

1540,

1541,

3inon fond mile 1, level site under mature coconuic.
0-4" Very derk gregish browm 10YR3/2;clay; modcrate-
strong, medium, sub-angular blocky; friable, non-
sticky; many roots; aorunt to

L-36" Light grey K7/0 and reddish ycllow 7.5YR6/8;
.clay;sticky; common, medium, distinct, mottles;
mergingtto

36-52" Yellowish red 5YR5/8 and light grey 7/0;
gilty clay; sticky; ecqucl mixture of distinct,
medium, motiles and gleys; cbruptly iato

52-72% Lipht brownish grey 2.5Y6/2;silty clay;
sticky; many cld root channolse

These two profilcs come from outside the estatc crec

out are quite typicul of certain greas withii it., The Balung

scries is cverwhelmingly dominant the Tawau only appecring in

the very soutiierly part of Toweu division,



The soils of the Lucia family, Lucia and Magdalens series,
cover cuch a smell area on Merutai Kechil estats that they can
be disregarded. They are however impertant in “he Merotai

Besar valley, outside the estate area,

Fapning.

A ap has been prepirzd of each estate and there
is a separate legend shecet, covering all the symbols and
colours used, The primary mapping unit was toposrephic,
which could be defined from aerial nhotographs. As the
topography of this area is intimately related to the geolozy
and cach tepographic unit can, in addition, have a unigue
‘time factor allocated to it, i.c. the high level platecau
is much younger than the ridge country, it is not suprising
that each unit carries a closcly associated family of soils.
L 2rica have been tentatively desipnated within each of these
families and where they dominate a particular arec the
apnropr: ate symbol hias be~n uscd,

A compnlicatiicg faccor has becn the occursnce of tae
Cuarry serics which, docs not romain within any onc topographic
division and whose¢ thickness is extremcly variablc, On the
estates alffected, Tawau and Imam, the limit of the spreed of
this material has becn defined by a E:Iig linec,

The lovel of mapping is veriable, In the zonal soils
only families have been diffcerentiatcd on a colour basis
thac series being indicated, where possible, by symbols. This
is due to the intricate and hophazerd variation within the
femilies. In the intrazonal group, however, due to the
uniform and morc widesprcad soil, the serics have been
defined, The azonal soils arc of such little signifieancc tlat®
ne attempt has becn made to differentiate soils below the

family level,
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MERUTAIL KTCHIL ESTATS.

This estate has a total acreage of 5,405 acres.

Zonal soils are the dominant elczment, intrazonal
and azonal soils beinz largely confined to the north easte
Zonal soils

The platform soils occupy 637 of the astate,
mainly to the west. They belonz to the Herotai series of
the Gading family.

The soila of the ridge country (10% of the estate)
dre confined to the south eestern margin, which is adjecent
to Burut estate. The Kuhara series (60%) is dominant over
Apas sefics.(uoﬁ). '

Intrazonal sciis

These are derived from the basalt {lows from
Mt., Tiger. In the north occurs the Quoin ceries covering
5% of the estate and further to the south and west occurs
the soils of the Table -« Jarangaa catcnary association,
more fully diccusscd in_the description of the Tiger division,

which makec up 9% of the estate.

Azonal soils.

Both erogisnal and depcaitional forms occur. The
first consist of the skeltzl soils of the Tiger series,
Bombalai family, on Timer Hill itself, this covers some T%
of the catate.

The depositional azonal soils covering 6% of the
estatcs oecur along the volley of the Merutai Kechil valley,
thay can moctly, be assigned to the well drained series of’
the Belung family.

Ther Lo & wvery slignt amount of mengrove round

the s-utihern margins of the cstate.
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The total aereage of this cetate is 3, 309

7onal soils cover 86% of the cstate. The ridge
soils of the Apas family are dominant, 64% of thc arca,
80% of these arec of thc Kuhars with 20% becloaging to the
Apas series. It is in this estate that the ridge soils reach
their greatcst dcvelopment.

The platform soils oY th: Gading family which
cover 22% of the area are for thc most part typical soils
of the Gading series.

Intrazonel soils are confined to the northern
and casiern boundaries where soils of the Quoin family,
both Quoin and Table scries, cover some 7% of the area.

A similar area is covered by mangrove swamp in

the south west.
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TIGER ZSTATD

The total arce of the estate is 4,290 acres
which, even though it is domincted by the intrczonel seils
derived from besalt, ceatains a very variced selection of
goils.
Intrazongl soils.

The main arca of the estatc has beun classified
as Table soils (i.c. intrazcnal brown soils derived from b
baseltic lava flews). There is however & continuous
grodetion from thesc hroun (Tcble) to the ycllow Hrown
(Jarangam} soils. The younger a flow of bdbasalt is the
more the soil derived from it tcnds towards the Table scries.
The older th. flow of »csclt the morc the s0il derived
from it tends towerds the Jarangan serics. Taturally the
Table series has & topcgrophically superior position and
the Jorcnpcon scries inferior. Thus in the mais body of
Tircr cstate which is rather strongly dissected the soils
on toae ridges tend lowards the Table series whilc in the
vallgys Jerangen solls are dominant. Thus the area merkzed
as T-J on thc mop iz a catenary associetion of Teble and

Jaren-~an scils. 54 of the cstate area has beci: mapped

Truc Jaranman scries soils occur only on the
cactern bound. ry where they occupy 2% of the estate. They
cabuac Opcs © - wantn cast towards the Table-Bukit 3lass
ridge boyond tic ostate boundarics.

The soils of the Suoin suries extend north wost
frem Tiger Hill oad eare derived from hydrochernally altered
basalt flows. They cover 1l of the 2ctate area Dut
agricultural velue is detracted from by the siroag tenography.
It is the vasalt fluws from which thesu soils have been
depived thet dermcd up the Merutai Kechil so causing the
formation of the alluviwa whinl eecunios T4 aortn eastern

prrt . of the .=tehC.



Zonal Sciic.

These soilsz, waich dominatc the nake up of the
ssils of the rubher divisions, are found in very small
guantit’ round the soutiern and western margins. Merutal
soils of the Gading family occupy 2% =nd Kuhara soils of
the Lpas family 19 of the estate area.

Azonzal Soils.

Soils of %ti:is order zre mere important than on othar .
catates and both ercsional znd depnsitional types are
ropresented.
Bragional soils are represcnted by the shallow soils
of thc Tiger series covering Tigcer hill which is Uk of the
eotate., These scils ca.mot bhe ntilized for agricultural
purpesc without 2 great deal c¢f crosion resulting.
Depositiocnal soils arc found mainly in the north east where they ...ie

have boacn depositsd due to the demming up of the Hervtai Kechil

]

drainags Ly © baesalt flow fronm Tiger Kill, This alluvium 7
However iz of & difierent type from that of the Taweu division
{i.0s Balung) for it is dorived frorm a totally dif;qrcnﬁ
province of 1 ucons rock. which ! . inherenily puorcl than
the Balung tvpe of :lsuvium., (This samc iIpe occurs at
Merutai Besar and i3 called the Lucia scrics). In addition,
due to its manncr of fommeiion, it is very swampy ana out
of the 18% cf the estatec that it cccuples 3% has becn
scparatcd off ac sWamp.
ABout 19 of similar -wamp occurs in the south cast

af the estute.
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This estatc together with Tigor is almost wholly
confined to thosec intrazonal secils derived from basaltic
lava flows.

Smell patches of zonal Kuhera, Apas and Gading
soils occur along the western and southern boundaries but in
all they amount to only 3% of the total of 5,290 acrcs and
for practical purposcs con be ifnorcd.

The ezonal soils of the Bombalai series which occur
" pound the feingesof the hill of the same name accounts for
L% of thc cstate. This however owing to its steepnesc and
the shalicwness of the soil is totally unsuited to agriculture.

Intrazonal soils of %the Juoin family occupy the
remaining 93% of the cstatc, The Suoin scries (from hydrother-
mﬁlly altercd besalt) is confined to 360 acres in the north
west of the estatc. The rcst of thc high level platceu is
composed of tie Table scries, It is only towarde the margine
of the cs*~*c particularly towards the Tawau river that erceion
is digmiar iato this fairly level surface. With this erosion
& state of offairs is erising cinilar to that on Tiger estate
in that Joreagan solls arc found in topogrephically infcerior

positions and Table soils in supcrior positions.



IMAM ESTATE

| -

This cstatc with an acreage of 4,055 (before additions)
is dominatcod by the zonal soils of the coastal platform and
ridgc couniry. There is a small (3%) ares of Table soils
(Zuoin family) cn the north cast and of marine swanp soils
to thc south east (29).

The soils of the coastal platform occupy 54: of the
estate arca. In the south and cast, roughly beyond the main
road, type Gadin: coils arc dominant but towards the north
and west transitiorel Gading-Kubhara, Gaeding-4ipas soils
beeome dominant,

Thc soils of the ridge country occupy the rcmaining
Li%. They are predominantly of the Kuhare series, 60%, with
the romaining LO% of the Apas scrics.

This rclutively simjla arrangement of soils is
complicated by the pale andesitic ashce, from which is
derived the intrezonal soil of the Tvarry scrics, wﬁich over-
lics haphazardly the area of the ridge and platform soils
a8'1ovm on the mep by the greea linc. This material, which is
relatively rich in plant nutrients, has modifiod the characters

of both &-1i foilies on which it liecs,



TAVAU ESTATE

This estate has a total acreage of 3,926 acres.

Zonal soils are deminent, though azonal alluvium
occurs to a gréater extent than on any 3. A. Ltd. estate:
Zonal Soilse.

The estate occurs at the junction of the ridge
country with the coastal plain, at a point where the coastal
platform has almost been cut out, so that soils of the Apas
fomily, 5u% of the ares, are much more important than those
of the Gading femily, 21%.

Of the threc series covered by the apas family it
has been estimatcd that the soils consist of 70% Kuhara,

20% Apas and 10% Burut series.

The Gzding family of soils is found in the socutherz
helf of the cstats, south of Whitc Bridge. There is a very
small percentzpge of these soils that can Dbe assigned tc typical
Gading scils. Most of them would fall into uypes transitioncl

between Kuhara aud Gading.

This is éanfined to the riverine alluvium of the
Tawau valley, 26% of the cstatc, is bclongs to the Balung
family and over 90, of the soils will fall within the well drained
Balung series. Some Tawau soilas do occur on the southern mergin
of the estate.

Intrazonal Scoils.

Less than 1% of the area is found to have soils of
the Table series (3Suoin fomily) which occur where there are
slight projections southward of basalt flows fron Telle cstatc.

iuech more importent arc tho soils of the Juarry
seriecs which cover, or heve covercd, about a 3 of the
nortacrn port of the estate. They have ii tais region
modificd, or complciely meskod,the nornmal characters of

the ridee soils.
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