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CONFIDENTIAL

Chief Secretary to the Government,
Prime Minister's Department,
(Econonics),

Kuala Lumpure

Sir,

THE TANJONG PENGGERANG AND JOHOR TENGAH REGIONAL
MASTER PLAN PROJECT = FIFTH PROGRESS REPORT

L a —

In accordence with the expressed wishes of the Steering
Committee mt its sixth meeting held on 20th lMlay we are
endeavouring, in this rcport, to indicate progress towards
development planning in a more positive menners

Whilst much yet remains to be done on the analysis of
physical data, to be followed by project evaluation and the
development of alternative strategies, we will be illustrating,
at the next mecting of the Steering Committee, our current
thinking on land development and the physical planning
possibilities with a set of wall maps with special reference

to the Johor Tengah arcae.

These provisional maps supplement the Terrain, Soils and
Land Use Potential in the Johor Tengah Area Report at Appendix
A, the notes on Land Development and Physical Planning
Possibilities at Appendix B and the progress report as a
wholes

We have also included an Interim Report (Appendix C) on
a proposed Limestone Project which we regard as a "high priority"
project. Finally a report on prospecting, mining and dam
construction in the Sungei Linggiu valley is submitted
(Appendix D) for discussion during the mectinge



We also intend to present similar Interim Reports in
the near future on, livestock, the additional studies required
to confirm the view that timbers not presently exploited
could become the basis for an early enterprise development,
and, possibly, roads.

I have the honour to be, Sir,
Your obedient servant,

A \
. f =S
pEES

(We Swinson)

Project lianager
SOUTH EAST JOHOR PROJECT
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PROJECT MANAGENENT

le STAFF: additional to Report No. 4.

Post Nos Name: Designation: Chargeable
Dates:
20 CeBs Edwards Project Economist 12.5.70
- M, Watkins Engineering Geologist 1~545470
29 ReJs Spooner Area Manager 16~23+5.70
SIC
4-8 W.Je« Payne TLivestock Consultant 23=31.5.70

M. Mansell=loullin Hydrological Consultant 2445470

SPECIALIST CONSULTING FIRII:

D. Walton Resident Planner 18.5.70
Je Kirke Traffic & Civil 2645470
Engineer

SPECIAL LEAVE OF ABSENCE:

8 RJA.J. Harrison Agronomist/Fisheries 3=19.5.70
Specialist

2. ADMINISTRATION & FINANCE

a) Housing, Offices & Transport: Satisfactory.

b) Egquipment: Satisfactory.

c)

w

taff:

i. 18 temporary enumerators have been engaged for
physical planning Surveyse.

ii, Mrs. Nathaniel, Secretary, left the Project on
June 30the A replacement has been engaged.

iiie The Sports Section remains active.

d) Funds: The eighth and ninth deposits of local funds
have been received.
Approval of sterling payments to 30.4.70 has
been givene
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d) Accounts: The eighth and ninth Statements of Dollar
Costs were submitted on the due dates with supporting
analysis of expenditure ranking for Aid Reimbursemente.

SCHEDULE OF WORK

The programme of work is as indicated in the progress

chart at cover. However, now that we have moved into the

planning stage dates for completion and submission of reports

have been set and the following is the agreed time=table.

Progress Reports: Every two months as usual. However,
this report will illustrate the progress achieved up=to-
date and the general thinking as regards strategy and
development tactics as requested at the last meeting of the
Steering Committee. See under (4) below.

Interim Reports: To be submitted as and when considered
appropriate to advance development activities, and
particularly on any high priority projects which can be
sufficiently identified for detailed feasibility studies.

Draft Project Report:

Enterprise Reports between: July to end
September 1970

Evaluation of Alternative Strategies August to end

for Development between: November 1970
Production of Draft Report and Review

by Principals in United Kingdoms December 1970
Re—examination, Amendments and

Production: January 1971

To Client(s) = 25 copies: 31 January 1971
Report Discussions 1-28 February 1971

Final Report/laster Plan: Work on the laster Plan for
development of the two regions commences on 1st March
for submission end August 1971.
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4. SURVEY, MAPS AND REPORTS

The fair drawing and mask preparation of the 1:63,360
Land Use Potential map of Johor Tengah is completed, the
letterpress for this and the other 1:63,360 maps comprising
the soils and land use series, has been ordered from the
Directorate of National Mappinge

In colaboration with the Soils Science Division and the
Directorate of National Mapping a Colour Scheme for all these
maps has been devised.

Work is in hand on the maps being produced by the Soils
section and on the maps required to support the Geological
reporte.

Consultants will, as mentioned under "Progress Reports”
above present maps illustrating the current thinking about
land development and physical planning possibilities at the
next meeting of the Steering Commitiee. It is stressed that
the suggestions are tentative at this stage and have yet to
be examined in depthe (Draft Project Report timetable under
(3) above and the notes at Appendix B, "Land Development
and Physical Planning Concepts" refer.)

During the discussion on the above the following two
matters will be raised:

Limestone: An interim report has been submitted and is
reproduced at Appendix C. We recommend that the deposit
be proved or disproved by core drilling as quickly as
possible.

Mining: If it is proposed to dam the Sungei Linggui for
water conservation will the Department of liines require
that the area be again prospected for tin before such a
dam is constructed. We would advise that the time
interval between the decision to construct a dam and
completion of such a dam would be about five years. A
paper at Appendix D refers.
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5. WORKING GROUPS

A meeting was held with the Federal Land Development
Authority on the 6th lMay and discussions on a Livestock
enterprise were held between the agricultural consultants
and the veterinary and agricultural authorities.

PROGRESS

SECTION A: NATURAL RESOURCES STUDLES

1. SOIL SURVEY

Soil Correlation and lMapping

A Soil Surveyor from the Soil Science Division, Department
of Agriculture was seconded to the team from 21st-29th liay.
Due to illness this surveyor had to be withdrawn.

The last field correlation trip in the Penggerang Area
will be carried out in the first half of July nexte.

Terrain Class Maps at a scale of 1:25,000 for the northern
half of the Penggerang Area have been reduced to 1:63,360,
and a start has been made on the reduction of the Terrain Class
liaps covering the southern half of this survey area. Soil
mapping at 1:25,000 scale is progressing satisfactorily, the
area completed amounts to roughly 175,000 acrese. The reduction
of the last mentioned maps could be started later in July when
certain field checks have been carried oute

Trace Line (Rentis) Cutting

Cutting of the survey rentis lines in the Penggerang Area
has been completed, bringing the total mileage for the area to
367.4 miles, with a total of 21.5 miles of cut lines for the
period under review.
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survey

The total mileage of surveyed rentis lines amounts to
162 miles, bringing the total to 349 miles for the survey
area. Juring the period under review soils were observed at
687 sites, including 27 soil pits, 102 soil samples were
collected for chemical and mechanical analyses plus 6 soil
moisture samples.

As shown on the Soil Survey Progress llap the routine
survey of the Penggerang Area has been completed. However
field checks will be neceded to solve any mapping problem arising
during the draft mapping stage.

A paper on "Terrain, Soils and Land Use Potential in the
Johor Tengah Area™ is presented at Appendix A.

2e¢  AGRICULTURE_& LIVESTOCK

Touring

Considerable time was spent by the Division, particularly
by the Project Agronomist, on further essential data collection.

In that connection the following visits were made:=-

Sagil Estate (Dunlops) re caca®.

Regent Estate (Dunlops research station)

College and School of Agriculture, Serdang

Federal Experiment Station and Pig Rescarch Breeding
Station, Serdang

Veterinary Department, MARDI, University of lalaya

CDC, Harrisons and Crosfield, Guthries, all in Kuala
Lumpur .

Rubber Rescarch Institute, and RRI Experiment Station,
Sungei Buloh

Central Animal Husbandry Research Station, Kluang

Ritz Poultry Farm

Johor Pig Farm

Poultry Research Station

Dairy Colony, Batu Arang

Cold Storage Dairy Farm, Singapore

Zeulligs Head Office and Pig Farm, Singapore.



Crop Husbandry

Considerable progress has been made with the drafting of
first reports on various types of tapioca enterprises and of
annual mixed cropping enterprises. It is expected that these
two reports will be passed to the Socio=Economics Division
for analysis in early July. A start has been made on the
assembly and analysis of data collected on pepper. A draft
paper on oil palms from the Socio-Economics Division is being
examined and a second, on rubber, is expected from that
Division shortlye.

The Irrigation Agronomist left the project "~ on 6th
June, and is expected to return to Johor early in August.
His report indicates that the requirements for irrigation in
the project arca will be minimal and mostly for specialised
purposes covering small areas of land.

Livestock Husbandry

As indicated in the tour diary considerable time was
spent with the Livestock Consultant in data collection,
familiarisation and discussions with the relevant Government
officers and private interests. Dr Payne has indicated his
general agrecment with the previously expressed views of the
Division regarding the prospects for the development of
animal production, particularly in the field of dairying. His
detailed report is still awaited. On its receipt priority will
be given to completing a second draft report on a dairy
enterprisec.

Fisheries

In early May the internal report on the Inland Fisheries
Environment was completed on schedule. This completed the
basic studies on the physical environment. This was followed
by a paper on the theoretical aspects of biological produc—
tivity in ponds. This was to provide more dctailed information
as a supplement to the former rcport on the enviromment.
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Further data collection on manégement and production
aspects of pond culture are in progress. In this connection
as many as possible of as many differing types of fish culture
schomes in Johor are being visited. Schemes which are linked
to pig, poultry and vegctable production arc receiving special
attention.

A preliminary examination of the topographic maps of the
project area indicates that Johor Tengah with its more abundant
stream systems has a greater potential than the Penggerang
peninsula for fish culture projects. A brief inspection of
some of the rivers in Tengah were made during the visit of
the Conservation Consultant (Dr Wycherley).

The results of the consumer prefercnce survey are now
available and it is expected that this will give some
indication of the demand for fish products.

Conservation

The special consultant spent a full week in the project
area during llay both in the field and the office. Discussion
took place on development of areas suitable for recrecational
use purposes and as National Parks and Wild Life Reserves and
other arcas of special scientific interests which should be
preserved.

Land Development Concepts

llaps have been prepared for display at the next meeting
to indicate the early thinking of the Consultants on possible
agricultural enterprises for Johor Tengah. It must be
stressed that the map portrays ideas only; all of these ideas
will be analysed by the Socio-Economics Division. Notes at
Appendix B refer.

3. FORESTRY

The forest inventory of the highland arca i.c. land
above 500 feet slope will be completed by the 15th July 1970
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The'defect study wae completed in this rcport period and
the Chief Forestry Officer has kindly undertaken the analysis
of data collated from the field sampling and has forward his
report to the Commonwealth Forestry Inetitute who, in turn,
are now computing the lowland inventory data and preparation
of the consolidated stand tables.

The tables will be ready by the end of July in time for
use by the specialist who will be arxiving in August to
complete the forest and forest industries study on the
presently usable species.

In connection with the possible utilisation of those
species not taken by the "trade" and, in particular, their
suitability for particle board manufacture our Forestry
specialists advise that additional ground inventory and a
series of timber tests will be necessary especially in the
Tanjong Penggerang area to identify size and distribution of
species involved. As soon as a plan is reccived it is
proposecd, and the Forest Department have agrecd, to move two
of the inventory tecams from the Johor Tengah survey schedulcd
for completion mid July on to this work. Ileanwhile wc are in
contact with the Project Managers of the United Nations
Development Programme (UNDP) - Forest Industries Development
Project and CANTRANS (Jengka Triangle Project) with a view to
pooling expertisc and knowledgec.

As soon as wc are in a position to complcte the assess-
ment of the scope and cost of this additional work, especially
the timber tcsts, we will submit an interim report.

4.  MINING & GEOLOGY

The collection of data rclevant to past prospecting and
mining was completcd, Ficld visits werc made to silica sand
deposits in the Penggerang Arca and to investigate a limestone
occurrence 2 miles north of the Tengah arca. The limestone
has important implication for agricultural development and is
the subject of a separate papere

Assecssment of all the data which has becen assembled
continues and the interim report is being written.
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5. WATER RESOURCES

Routine operation of the hydrological network and water
sampling has continucd. Additional watcr samples have been
taken from the Sungei Sembrong Kechil and no further arscnic
has been detected. Samples of effluent have becen taken at
0il palm and rubber factories and are being analyscd to give
information on their polluting effects in rivers. Details of
one analysis on oil palm effluent has been received and this
shows a very high suspendecd solids concentration of about
100,000 parts per million (ppm) and very high Biological
Oxygen Demand (BOD) of 18,000 ppm. This is being sent to
Binnies in London for study.

The river recessions on different type of catchments that
occurred earlicr in the year have been carefully studied and
an initial comparison of low flows on developed and undeveloped
catchments of different size for 5 wecks of insignificant rain
has been made., (See end of scction). Other factors such as
geology and catchment slope may have significance and further
studies will be carried out to cvaluate such significance.
Further detailed examination of the recession curves is being
continued leading to evaluation of the change in storage/yield
relationship due to development.

Daily flows at the Department of Irrigation and Drainage
(DID) gauging station at Rantau Panjang (on the Sungei Johor)
(Catchment Area = 440 square miles) for the period of record
196369 have been analysed and the results are shown in the
form of a flow duration curve, (seec end of scction)e. The
average flow over this period is of the order of 1600 cusccs.
This curve is subject to further refincment as additional
fieldwork is carried out and will bc used as the basis for
estimating the long term run ofi characteristics at Rantau
Panjang and at other points to be selected in the Project Area.

The following estimates of future water demand in year
2000 have becn made in arcas which may have to be met or
partly met from the Project Area. These estimates have been
based on the 1957 Census and assuming a population increase of
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34 per cent per annum. Water allocation in the year 2000 has
hes been taken as:

Urban : 60 gallons/head/day

Semi urban: 40 gallons/head/day

Rural : 20 gallons/head/day

District Estimated Demand (million gallons per day)(mgd)
Johor Baharu 31

Pontian 8

Kluang 16

Kota Tinggi 6

In addition Singapore are entitled to, up to 250 mgd
under the 1962 Agreement.

The principal Public Works Department (PWD) suppliecs
within these Districts for which additional sources will be
required are:-—

PWD_Supply Estimated Demand mg:
Johor Baharu 30
Pontian 8
Kluang 11
Kota Tinggi 2

The demands in the Project Area due to development are
not yct known but from information at present available may
be about 10 mgd for Johor Tengah, and up to about 10 mgd =~
20 mgd in Penggerang depending on tourist developmente.

We can confirm that there is sufficient water available
to meet these demands although some storages will be required.
Possible storage sites in the Johor Tengah area will be
displayed at the next Stecring Committec.

Studies are continuing to evaluate the most economic
source for the above demands.
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In connection with the hydrological network established
for our currcnt studies a preliminary assessment of a future
network, to continue after our fieldworks finish next
Februarx/ﬂarch, has becen submitted to Economic Planning Unit
(EPU) for budgetary purposes.

SECTION B: INFRASTRUCTURAL URBAN AND INDUSTRIAL DEVELOPLENT
STUDIES

s INTRODUCTION

The resident town plamner and the project civil and traffic
engincer began work on the project in the last two weeks in lay.
In discussion with Ishak bin Ariffin,Counterpart Town Planner,
it was decided that the aims of the first month's work were:=-

ls1 To complete the data review process.
l.2 To complete initial explorations of the regions.
l.3 To produce an initial concept plan for the two regions.

2e  DATA REVIEW

2¢1 The preliminary results of the Town Planning Physical
and Social Surveys supervised by the Counterpart Planner, showed
that both for the project and future state town planning
operations, an invaluable information base was being provided.
It was decided to extend these surveys to Kulai and Kluang, in
order to obtain more comprehcnsive information basc for urban

and village planning.

2.2 Detailed investigation of the Malaysian General :
Transport Study and Public Works Department (PWD) Traffic Surveys,
showed that as a basis for estimating transportation and physical
planning needs, much more use could be made of existing quanti-
tative data, if it was supplemented by Origin and Destination
Surveys to define short, medium, and bng distancc travel,
export and market attraction points by produce, and number of
bassengers carriecd by mode of transport, and distance travelled.

There were two alternatives for the scale of this Survey:-

l. Within the project and survey resources to link the
surveys to two stations = one _on Route 1; the other
Jjust south west of Kota Tinggi. This will be the
minimum survey sufficient to produce reliable informa-
tion for the Transportation Planning of the Project
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Areas. It was, therefore, decided to conduct such a
Survey in July/August of this year in conjunction with
the Socio=Economic Division.

2s An Origin and Destination Survey at all or most of the
existing survey stations around the project arcas. Such
a Survey would provide an invaluable basis for trans-
portation and physical planning forcasting at State,
Regional and Local Levels. Unfortunately projcct

survey and analysis recsources are totally inadequate
for such surveys, but we would recommend that both in
traffic surveys and analysis of national routes
attention be given to producing information of the

type outlined above in the future. The information
then produced will provide an invaluable basis for
decisions about the economic viability of various
national transport alternatives for the Second lialaysia
Plan: -

Example 1
ThHe Futurs of Route 1 - National Expressway or Gradual
Expansion and Inprovement.

Example 2
Produce likely to be attracted to a New National Port at

Johor Baharu.
Example 3

Any Requests_to the World Bank for ILoans to undertake such
major developments are likely to produce a demand for such

surveys before a loan is granted.

2.3 Other necessary information has been collected, or
requested and is awaited from other Government Departments.
Further information collection from available resources will
be requested as the jobs proceed into detail.

3.  EXPLORATIONS OF THE REGIONS

The general exploration of the two regions by the planncrs
and traffic engineers is now complete. These will be supple-
mented by future visits into the regions to test the practice
ability of proposals as they cmerge = c.ge K2y Bridging points,
tourist development roads and sites, ctce.




4 INITIAL REGIONAL DEVELOPLENT CONCEPT PLAN

4 short study of the factors listed below enabled us to
outline some ide¢as about growth and development gt a national
and state scale, as a context for planning the two regions.

Population growth (West Coast, Johor Baharu)
Urbanisation & Industrialisation = Johor Baharu, Kluang,
Kulai .
Agricultural Land Development = South East Johor, South
. East Pahang etc.
Water Conservation - Singapore, Johor Baharu, Kluang
Tourism & Recreation = Apparent demand, internationally,
. nationally, and Singapore
Transportation = Road, Rail, Air
Route 1, Railway, New National Port and
Airstrip, linkages to and from Kuala
Lumpur, South East Pahang, Singapore, etce.

Appendix B describes the various factors that have been
taken into account in producing this initial plan. This will
be illustrated and described at Steering Committecs
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SEOTTON Ci  SOCIO=ECONOMIC ASPECTS AND INSTITUTIONAL
I NFRA~STRUCTURE

Each strategy for the development of the Project arca
will combine o number of "enterprises" = agricultural
activitiecs, fisheries, forestry, mincral, tourism, processing
of agricultural and forest products and other industrial
activiticse. These will require inputs of goods and services =
marketing, transport, public utilities, etcCae, services of
Government departments and other agencies, and supplies of

factors of production.

During months 9 and 10, the Socio-economic Division
continued work on the preparation and analysis of material on
these various enterprises = activities and inputs = on
organisation, and sources of trained personnel.

Internal draft papers were prepared on:

Market reviews: milk, tapioca, soyabeans, sorghum,
oilcakes and meals

Rubber processing

Palm oil profitability and optimum replanting dates

Transport = survey and preliminarqhnalysis of existing
data

Flooding at Kota Tinggi

Provision of Social Services in Johor

Malaria

Nutrition

Vocational training opportunities for skilled and

semi-skilled workcrs
Agricultural education
Agricultural extension services
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Federal Land Development Authority (FLDA) = personncl,
training; and ather aspects

FLDA - phasing of settlers' payments

liuda Irrigation Scheme

"High productivity® agriculture

Preliminary paper on industry in South East Johor

Recommendations were prcpared for EPU on the Tanjong
Penggerang Highway and the investigation of Limestonce.

Sociologicel field gtudies (described in Progrcess Report
No. 4): the investigators' ficld work reports arc 90 per cent
complectcs The analysis of this and other material is in
progress and is planned to be completed by the start of
month 12

Tables from the Socio=—economic Survey 1967/68 were
reccived in May, giving data on employment and uncmployment
for West llalaysia as a whole. Data on a regional basis and
on other subjects are still awaited.

Economic evaluation of “enterprises” began in month 9
with the work on palm o0il profitability (described in Progress
Report No. 4). The results of the first two sets of computer
runs have been received and & reviscd version of the paper on
palm oil profitability and sensitivity analysis will be
preparcd in July for discussion with EPU. Net Present Value
(NPV) has been calculated at discount ratcs of 10 per cent,

15 per cent and 20 per cent. A similar economic cvaluation is
now being done on rubbcer, and will be applied to other possible
activities, organised in various ways, @8 the quantative data
and information on technical constraints becomes availablee

Consideration has been given to the problems of combining
various "enterprises", in various sequences and phasing, and
with various orgenisations, into "glternative strategies™ for
the development of the Project arecas and for linked production
inside and outside these areas. Although it is possible, and
necessary for planning, to g0 some way in considering these
problems in general and in abstract and in studying the
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implications for organisation at various levels, at somec point
this ceascs to be worthwhile without specific case materiale.
Emphasis at this stagec is thercfore on tac production and
analysis of that material.

Work in the next 2-=3 months will continue to concentrate
ons=-

a) +the economic analysis (project evaluation) of guantita-
tive data on specific "enterpriscs" and linked
production, orgeniscd in various ways;

b) the examination of various organisations at thc field
or scttlcoment level, in the light of assessments of
social implications and information about possible
activities;

¢) the preliminary study of possible combinations of
enterprisecs, scquences and phasing, and organisations,
into alternative stratecgies, and the practicability of
their implementation given availability of factors and
administrative and other constraints.
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APPENDIX A TO
PROGRESS REPORT NO. 5

TERRATN, SOILS AND LAND USE POTENTIAL

IN THE JOHOR TENGAH AREA

o - - —

INTRODUCTION

The soil investigations of this area have been carried
out by the Soil Science Division, Department of Agriculture,
and the Terrain Class and Soil llaps have also been compiled
by the above Division. The crop suitability criteria and
Land Use Potential liap have been produced by this Projecte
The crop suitability criteria have been worked out in close
co-operation with the So0il Science Division and the Land Use
Potential llap is based on the goil and terrain maps supplied
by them.

The information on terrain and soils contained in this
note are based on a Draft Report compiled by the Soil Science
Division, Department of Agricultures.

TERRAIN CLASSIFICATION

The Physiography of the survey area cal be divided into

four broad unitse.

1) PFlood plains cl.

2) Undulating terrain c2,C3
3) Rolling to hilly terrain CAH
4) Steepland CompleXs C £ 6k

1) PFlood plains
The river flood plains are generally rather narrow

belts bordering the larger riverse. These rivers are
very sluggish and meander throuzh the area. The flood
plains are commonly subject to gerious flooding during

certain times of the year, drainage is poor to imperfect.
(o]
.

Terrain slope varies between O and 2
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2) Undulating terrain

The surface of this unit consists of low, well
rounded hills with gentle slopes, generally less than 12°
and dissected by shallow wide gulliese Included in this

unit are most of the older alluvial terraces. The unit
forms the major portion of the furvey area.

3) Rolling and hilly terrain

Phis physiographic unit is moderately dissected and
erosion is evident, slopes mainly vary between 12 and 200,
although steceper slopes are occasionally encounterede

4) Steepland complex
Deeply dissected, wita steep to very steep slopesa
This unit is excluded from agricultural development with

restrictions on any forestry development- Erosion is
severe on most soils. A generalised, reduced draft

terrain mep is included with this note.

SOLLS

The attached draft soil map illustrates in a reduced and
generalised form the geographical position and inter-relationship

of the soils in the Johor Tengah Areaes

The main part of the goils in the survey area are derived
from acid igneous rocks of granite composition. The remainder
are derived from sandstones, shales and conglomerates in the
north and a substantial area of older alluvium in the southe
Nea¥ Kota Tinggi there occurs & small area of soils derived
from metasediments.

The make up of the parent rock has highly influenced the
physical characteristics of the soils formed on its The
coarsc-grained granites give rise to coarse sandy clay
textured soils with e low gilt content. But fine sandy clay
textured soils are also found which are derived from the
fine-grained granites. Shales have produced medium to heavy
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textured soils, with a high silt content and the soils derived
from sandstone and conglomerates are sandy to gravelly. The
older alluvium produces coarse sandy textured soils, while the
recent alluvium greatly varies in texturee

An estimated two=thirds of the surveyed area is covered by
soils of the Rengam Series. Three phases have been recogniseds:

coarse, fine and normal. This series is formed on granites
and is a yellowish brown to reddish brown sandy clay, with
weakly to moderately developed fine and medium subangular
blocky structures. It is a friable deep to very deep soil
over 40 inches deep. The coarse sandy clay phase has a coarse
to gravelly sandy clay texture, with a firm consistency at
depth; this soil is deeper than 40 inches but rooting is
restricted to the top 20 inchese. The fine sandy clay phase,
derived from fine-grained granites, is also a deep soil in the
sense that no real impenetrable layers occur, but rooting of
the natural vegetation is restricted to the top 20 inches of
the profile due to compactness of the subsoile

The next major soils series in the area is the Harimau

Series soil, which are derived from older alluvium. These are

a yellow to yellowish brown sandy clay, with weakly to

moderately developed fine and medium subangular blocky structures,
it is a friable, moderately deep to very deep soile A moderately
deep phase has been recognised in this series, in which the

80il depth varies between 20 and 40 inches.

Another soil series covering an extensive area is Yong
Peng. This soil is derived from acid volcanic materiale It
has a yellowish brown to reddish yellow sandy clay or clay loam
to clay; with moderately to well developed fine and medium
subangular blocky structures and firm to very firm consistency.
Soil depth varies between 20 and 40 inches. A laterite layer

is commone.

The Serdang Series is the only other soil series of
Derived from sandstone it has a

y loam to sandy clay loam texturej

importance in the arcae
yellow to strong brown sand
with weakly developed fine subangular blocky structures and a

friable consistency. Three depth phases have been recognised.
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The nutrient status of most soils found in the survey
area is low to very low because of intense weathering and
leachinge The recent alluvial soils (Riverinc ond Locul s1yuvium)
howcver ore chenic:11y richer due to froquent and continuous
cddition of weatherable minerals.

LAND USE POTENTIAL

The attached draft Land Use Potential Map illustrates the

agricultural Land Use Potential in the survey area, mining

and forestry potential have at this stage not been included.
The percentage area figures given below are based on the

total area covered by the soil survey conforming to the
boundaries as stated in the Terms of References It must be
emphasized that some alienated land and all of the committed
land has been surveyed and therefore i8S included in the

figures below.

Table
Unit No. Categories Percentage
1 Annual and Semi-Perennial 8
2 Annual, Semi-Perennial and Perennial 24
3 Semi-Perennial and Perennial 29
4 Perennial 8
> Forest (controlled forests and/or
forest reserves) 17
6 Developed land (including existing

estates and disturbed mining land) 14

———

100

—

The above table shows that 69 per cent 18 suitable for
agricultural development (mining and forestry permitting).
‘The crops which could, from an environnental point of

view, be grown in the area are as follows:
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Unjt 1 Annuai and Sonj=Porennials rice, groundnuts,
vegetables, tobacco, tapioca, yams, sweeb
potatoes, pulses, maize, sorghum, grasses,
bananas, sugar cane, ranie, papaya, pineapplce

Unit 2 Annual, Semi-Perennial and Perennial: as above
and included coffee, cocoa, peépper, citrus,
gambier, ayocado, 0il palm, arcca nut,
mangosteen, rambutan, coconut, cinnamon,
rubber, brazil nuts, tea, cashew nuts, guava,

durian, bamboos

Unit 3 Semi-Perennial and Perennial: grass, bananas,
sugar cane, ramic, papaya, pineapple, coffee,
cocoa, pepper, citrus, gambier, avocado, oil: |
palm, arecanut, mangosteen, rambutan, coconut,
cinnamon, rubber, brazil nuts, tea, cashewnut,

guava, durian, bamboOe

Unit 4 Perennial: coffee, c0OCOZ, pepper, citrus, gambier,

avocado, oil palm, arecenut, mangosteen, rambutan,
coconut, cinnamon, rubber, brazil nut, tea,

cashewnut, guava, bambo0 «

Unit 5 PForest, including controlled exploitation with
regeneration and Forest reserves (or other

reserves)e

Unit 6 Developed land, including existing estates and
disturbed mining land.

On the 1:63,360 Land Use Potential Hap of Johor Tengah
restrictions have been made for & number of cropse Unit 1,
which is located in most river valleys is only suitable for
certain grass species, and marginal for all other crops eince
these tracts of land are 1iable to frequent flooding and are
poorly drained. Certain other restrictions on crop suitability
have been imposed due to varying adverse soil properties. It
is considered outside the scope of this paper to discuss these

linitations at this stagce
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APPENDIX B

" 9TES ON LAND DEVELOPLENT AND PHYSICAL PLANNING CONCEPTS

IT MUST BE ENPHASISED THAT THIS IS THE FIRST DRAFT
CONCEPT PLAN. IT WILL BE SUBJECT 70 TESTING, CHANGE, ADAPTATION
AND DEVELOPUENT AS FURTHER RESULTS FROM DETAILED STUDIES BY
ALL PROJECT GROUPS BECOME AVAILABLE.

1. MAJOR LAND USES - JOHOR TENGAH_AREA

1.1 General

The abundant, well distributed and often heavy rain=-
fall, the steep nature of much of the topography, the general

poverty of most of the soils, the need to consider water

conservation, all impose constraints on agricultural production,
:med at soil conservation

placing a premium on land use systems aim
and protectione In arriving at the percent
various potential land use units (Appendix A) this need for
s0il conservation has been kept constantly in mind, and the

following criteria have been specifically applied:~-

ages of land in the

1) Annual crops should not be grown outside slopes

0P =b"
2) Semi-perennial cTop
14 not be grown on slopes greater than

s such as sugar cane, bananas ,

ramie, shou
12%3.

3) Perennial agricultur
slopes of more than 20°,

1ope must either pe left untouched,

1y be used for a carefully

al crops should not be grown on

Thus lend above 20° 8
or in some places, may possib
controlled forestry programie.

The map shows these steer 1ands as reserved for possible

development as a national parke The expediency, practicability

and economic feasibility of combining this concept with a
ne of the alternatives

controlled forestry programme will be ©
to be considerede
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The illustrated map also shows five possible reservoir
wreas in the Johor Tengah region which may form part of the
water development resources. It is emphasised that these are
dam sites which at present look the most promising and the
extent of storage required is not yet knowne

The main purpose of the storage sites at present envisaged

is as follows:

S. Kahang future water supply for Kluang

Se Pengelli s water supply for part of the Project Area
(two sites)

Se Linggiu : Regulation of downstream flows in the
Sungei Johor
Se Pelepah ¢ Future water supply to Kota Tinggi

The potential agricultural land is that w%;h an average
overall slope of 20° or less, and comprises 69 per cent of

the area (Appendix A).

1.2 Agriculture

The plentiful and well distributed rains, together
with an average of about 5% hours sunshine per day, produce
excellent conditions for rapid and luxuriant vegetative growth.
Grass, root crops and many tree crops are well suited to these
conditions; grain crops less 80, though satisfactory yields of
these too can be obtained if proper attention is paid to the
c¢rop calendar and good cultural standards are observed.
However, the climatic conditions which favour vegetative
growth are also those most favourable for weeds, for the multi=-
plication of many insect pests and for the rapid development
of numerous fungal and bacterial discases. The excessive rain=
fall has also endowed the project area with thoroughly leached
and nutrient impoverished so0ils. Thus the agricultural
requirements of fertilisers and agricultural chemicals are
likely to be higher than in most environments and costs of
production will be above average. To compensate for these
higher unit costs it will be necessary to concentrate on crops
that are likely to give higher than average unit valuese
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Owing to the past, almost exclusive, attention to rubber
-vd 0il palms, little information is available about the
commercial feasibility of other activities. There are also
great gaps in the technical information needed for developing
many of them. Because our terms of reference lay emphasis on
the desirability of agricultural diversification we have given
considerable thought to the possible enterprises that can or
might be expected 1o flourish and we have divided them into
four groups as followsi-

1) Enterprises known %o be commercially exploitable
immediately and on a large scale. Rubber, oil palms.

2) Enterprises known to be commercially exploitable
immediately; market 1imited. Pineapples, Pepper,
vegetables, coconuts, pork, poultry, cassavis

3) Enterprises known in the project area and/or showing

and with apparently adequate
able for commercial feasibility

&+ Sweet potatoes,

promise in trials;
markets. Considered suit

testinge. Other gtarchy root crops ¢
for starch and animal feedstuffs. Grass

for manufacture into animal feeds, and for conversion
through livestock into meat and dairy products. Goat
meat productione Fish culture for fresh fish and

fishmeale. Sorghum and legum grains, groundnuts, tea,
guava, papaya, rambutans for

Chinese yams,

some fruit crops, €e2e

canning and fresh markets e :
4) Enterprises thought worthy of trial, but requiring

research and experimentation pefore being tested on a

commercial scales Cocoa, coffee, avocado pears,

seedless limes, ramic, gambier, derris.
and oil palms are the only

It can be seen that rubber
e conditions required for

two enterprises for which all th
immediate, large scale commercial exploitation are considered
to be adequately met, For these tWO enterprises only can

immediate and rapid expansion be confidently and unreservedly

recommended. In order to ensure that suitable land for

alternative enterprises will be gvailable later if and when



their commerical feasibility is proved, it is now recommended
that immediate expansion of oil palms and rubber should be
_nfined to lands with an average overall slope between 6° and
20°, lost of these lands lie in reasonably close proximity to
the existing developed estates or are easily accessible from
the skeleton road system shown on the mape.

It has been assumed that in this system the main road
crossing the Sayong river and proceeding north-west will be
started at itssouthern end and that. the land with elopes 6°-20°
will be developed as the road advances. Thus this category of

land in the southern part of Johor Tengah is at present

envisaged as being planted with 0il palms wherever possible

and alternatively with rubbere

At the same time provision is made for the ecarly establish-
ment of an enterprise research and experiment station and for
two enterprises to test the commercial feasibility of growing
annual cropse. One of these enterprises should have as its
main purpose the study of the social and organisational
problems likelyto arise in integrating settlements composed of
annual and perennial crop units. East of Kluang, alongside the
road to lersing and accessible from it, an area of land
eminently suited for grassland production has been earmarked
for a commercial feasibility trial on dairying, which should

also be established at oncee

rn that will ultimately emecrge will

The enterprise patte
k and commercial

depend on the results of the experimental wor

feasibility trials. Assuming that some of the possible enter-
prises will be shown in time to be technically and commercially

feasible, the map shows & progressive
pattern as the developmen?t proceeds northwardse

ly more diversified

2,  REGIONAL ROADS
2,1 The criteria for designing &

rcgional’communication
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i) A wide area of developable land to be opened up on

either side of new regional roadse

ii) Direct linkages into the existing and probable future
Federal Road Network to allow immediate access of
produce to export points and markets.

iii) A system that could be phased to allow staged agri-
cultural development.

iv) A system which routed traffic away from arcas of

urban growth and possible congestione
and economy of construction in relation

v) Ease, speed,
and soil characteristics.

to topography, geo0logy,

After testing a number of networks in each region, our
initial conclusions based on information available av present

only are:=-

2.2 Johor Tengah

‘The extension of the Kulai FLDA regional road north-

westwards, crossing the Sungei Sayoné, running to the east and

north of the Sungei Pengelll, through to join
i) a new link from the existing Kluang/Meraing road near
Kampong Gajah %0 the existing Simpang Rengam/Rengam

Kluang road near Rengam and
ii) a link off the latter to @
development on Gunong Blumute
ate, federal, and private
and new secondary
all potential

possible hill station

These routes, the existing st
road systems in and around this region,
roads to be developed would allow access 10
agricultural development areas in these regionse

2.3 Tanjong Penggeraia
The soil surveys for t
and therefore the proposals put

morc tentativee

his area arc not yet complete,
forward at this stage are even

The continuance of the FLDA route Tanjong Penggerang
: at the southern

highway southwards %0 meect the existing road



end of the peninsula, near Tanjong Ramunia, bridging the head
of the Lebam, ncar the confluence with the Sungei Chemangar |

and Sungei Chemaranes

A new route running cast/west from this pad through the
arca south of the Sungei Lebam and north of the Sungei Bebina
to a carferry, for linking across the Sungei Johor to a new

road to the port areae

A new road between the cast of the Penggerang hills and
the swamp arca adjacent %0 the coast, from the Kota Tinggi/
lMersing road 2 miles south of the Jason Bay turnoff to join the

Penggerang highway § miles north of the Lebams

A tourist development road system to serve beach develop-
1inks to the

ment from Tapjong Balau southwards, with
Penggerang highwaye

3. URBAN GROWTH AND INDUSTRIALISATION

Although Johor Baharu iS outside the project areass the

extent and form of 1%8 growth and development, will have &
major influence on their developmente Johor Baharu is &
growth centres IT appears %0 be extending jtself in a linear

form along Route 1 (Tampoi-Scudai) and land to the cast of
Johor Baharu to the gungei Tebrau is now largely developede

y overloading both the

This growth is progressivel
unication gystems and the

southern end of the national comn
town's roads.

er jndustrial development, port

The proposals for furth
airstrip,

facilities, possibly cxpanding into a new major port,
and Tebrau barragC, and the intor-relation petween the town
and Singapore, mean thet a bold and imaginative plan for the

development of Johor Babaru OVer the next thirty years 18

called for urgentlye
n diagrammatic

plan we have 1
th we would expecte

As a part of our concept
form illustrated the sort of pattern of grow
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Kluang, with good access to Route 1 and on the railway,
appears to bec an expanding town, and a number of industrial
‘evelopments around it have taken place in recent yearse
Smaller scale but similar growth is apparent at various
points along Route 1, particularly around Kulai.

Qur preliminary ideas are that further industrial and
urban growth may be located at Kulai and Kluaag and the plan
shows diagrammatically how these settlements could be extended

in the regional development context.

A major question is the future of Kota Tinggi. Our
surveys indicate net outward population migration. However
the produce from South East Pahang from the future development
of llersing~Jemaluang and Tanjong Penggerang will probably
result in a growth of its scrvice function. This combined
with the flooding problem has led us to indicate diagrammatically

an extension area to the existing town.

In our initial pattern of village development, we have
indicated a master village for each group of villages. The
master villages would have a concentration of industrial,
social, commercial and transportation functions, and might at
future date expand their industrial activities gufficiently to

become expanding Towns.

4.  TOWN AND VILLAGE DEVELOPLIEINT PATTERN

Possible variations and combinations in topography, soil
and timing, together

suitability, scale and type of enterprise,

with the necd for further town and traffic planning analysis,
and for testing by the socio~economic divisions, make the
proposals put forward at this time extremely tentativee.

s size village catchment areas
ptions about acres

However from testing variou
from 4 to 16 square miles with various assum
per worker, workcrs per family, average family size and age

structures, we concluded in generals~



4,1 A mastor village ncar the regional road system for
ecach group of villages was required = industrial location and
employment, provision of services = markets, shopping,
education, recreation. No village should be further than 7
miles from such a centre.

The average total area served by each village for all
purposes should be approximately 9 square miles, but this
could vary by up to 20 per cent in either direction depending
on locally opportunitics or constraints.

A village of this size could support a good primary school,
have a reasonable range of social and commercial facilities,
and provide good access for work in the agricultural area

around it.

The population of such a village would be about 3000
assuming 15 per cent non agricultural development land, 10
acres per worker, 1 worker per family and 6 persons per
family. The population would be about 2000 assuming l.5
workers per family, i.e. 15 acres per familye.

5 TOURISM AND RECREATION

The potential market for tourism will be investigated to
test the viability of three major possible projects, and to
identify the appropriate form, scale and timing of their
development.

5,1 Coastal Resort on the China Sea Coast, (from Tanjong
Balau to Tanjong Punggai)e A resort here would have:

i) Twelve miles of clean extensive white sand beaches,
even at high tide, clear water, developable land
behind the beaches.

ii) Beach capacity at European and Caribbean standards =
85,000 peoplee
iii) Suitable sites for hotels = casino complexes, weekend
houses, parks, golf courses; hunting, fishing and
other sporting activities; forest reserve inland.
Swimming and water sport potential excellent.



iv) Water supply from a protected catchment on the Sungei

Lebame

1f developed 1o allow for 40,000 tourists maximum at any
point in time, at least 20,000 jobs would be created and 2
town of possibly over 100,000 people based on the tourist
development compleX might be needede

Car access from Johor Baharu or Singapore would be either
by road via Kota Tinggi, or much quicker, (13-2 hours from
Singapore), by road and new car ferry across the Sungei Johor.
Alternatively the existing passenger ferry from Changi to
Penggerang may be useds

5.2 Gunong Blumut Hill Station and Golf Course
The development of a hill station complex,along a
ridge 2250 feet 1o 2500 '0D 1 mile cast of the peak, with a
possible golf course site, alongside the road leading to the
complex between 1000 feet and 1200 feete This could be within
14-2 hours drive of the causeway s

5.3 Lombong Waterfalls, Parkland and Lakeside Development

A possible dam site to supply water to the Kota
nhe waterfalls, near to
the head of

Tinggi area is at Lombong, above ¥
existing PWD intakee phis could create & lake at
the waterfalls, which could be approached from Lombong by a
new road round the hills. Water gports, adequate car parking
facilities, a golf course site, and walks through a forest
reserve to the peak of Gunong luntahak (2080 feet) would be

possiblee

With the further development of restaurants, an hotel and
chalets, the Lombong waterfall arca could thus be extended to
make a large tourist recreational development in an attractive

waterside parklande
6. PHASING
6.1 Agricultural Land nd Development
The two major factors affecting the timing of
agricultural development are:
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i) EconomicC evaluation and resource availability.

ii) Access to suitable lande

6.2 Johor Tengah
The main arca of agricultural land to be developed
should be opened up by building the main Tengah highway
northwards from the Kulai complex, across a new bridge over
the Sungei Sayonge

A new bridge across the Sungei Johor to the area to the

north cest of the existing FLDA Kulal compleX, would allow
the early development of an area mainly suitable for perennial
crops. This indeed could be the first area to be developed.

6.3 Tanjong Penggerand

As the soil gurvey for thi
and the decision to extend the Penggerang highway

completed,
from tho existing FLDA roed 1o tne southern end of the peninsula
and as the work on

at an early datc has already been made,
tourism has to &0 much further, W€ would not at present

postulate 2 phasing plan for the road patterne

g area 18 still to be

6.4 Phased Village Development
ruction of the villages would have

The phased const
certain advantagess
r the natural growth of the village.

i) It would allow fo
pulation structure

ii) It would give & more balanced PO
in relation %0 the provision of social gervices, etc.
iii) It would allow for @ more flexible reaction to

Opportunities for diversification.

The disadvantages would be:-
cotment in basic infrastructure and of

i) Full use of inv
de at the oarliest possible time o

land would not be ma



ii) The initial village would not at an early date be
able to support the full range of services etcs, its
residents would like, and at a later date be able,

to supporte

We will thereforc study how through time various combina-
tions and scquences of agricultural and other activities can
yicld a satisfactory compronise and balancc between the
advantages and disadvantages outlined abovee

7.  INPLEMENTATION

In producing this concept plan, and considering the various
elements within it, we have tricd to relate the constraints of
land suitability and 1ikely available development resources as
closely as possible 10 what we anticipate will be the nceds of
those likely to become residents of the two regions.

The concept plan is not orientated to any particular type
of devclopment authoritye The aim is thet i% should be flexible
cnough to be capable of implcmentation by any or all of the
various cxisting or other new development agenciese

8. SOCIO-ECONOMIC CONSIDERATIONS

8.1 The ideas outlined above on 1and development and
physical planning have yet to be subjected to economic
evaluation and considered in the light of the geciological
findings and explorations of alternative organisations. These
idecas arec now being worked out in dotailed papers on cach
possible agricultural activity (each wontorprise™), organised
in various ways, in order that this cconomic and social
evaluation can proceede

As these papers appear and each enterprise is evaluated

separately, the work of combining these enterprises into
Walternative strategies", with various sequences, phasing and

organisations, can &0 ahead in concretc termse
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This flexibility can bc a common characteristic of all
stratcgies at this stage, but this may need to be revised or
qualified when further implications have been worked oute

The sccond characteristic common to all strategies, at
this stage, is the objective of maximising (within constraints)
the Net Present Value (at “social values" of resources) of
production in the pro ject areas themselves and in closely
linked production (processing of inputs and outputs) outside.

Among the "social values® of resources a "shadow wagce™
will be used = rcflecting the present and prospective serious
unemployment of unskilled labour. The constraints will
include supply and demand constraints and constraints implied
by the objectives of the New Economic Policy and other policy
objectives and preferencess

Even if the pattern of crops and other activities were
virtually dictated by physical and technical considerations,
alternative strategies could be formulated which would differ
in rate of devclopment, sSequence, organisation (including
public/private sector proportions), costs in terms of resourccs
and in terms of public finance, and in the main output
characteristics = incomes and income distribution, cmployment
and its distribution, and the timing of these outputse.

The stratcgies for the project arcas could also differ
in the extent to which they include development of industry

in the project arcas themselvese

8.2 Industrial development

This can be considered in four classcs:

1. Processing of primary products of the projecct areas
is likely to be the most important in terms of
output, employment ereation and capital employed.e

2. Industries primarily gerving markcts in the project

arcas.
3, Further processing of crops beyond the stage to which

production is carricd at prescnte
4, Other industrics primarily serving markets outeide the

projcct arease
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To date, we have paid most attention to the first group
of industriese.

Assessment of the industries in group 2 must wait until
the possible patterns of primary activities in the project
arcas bccomec clearers

On class 3 = further processing = our present view is
that morc resources than is the case at present should be
devoted to developing further proccssing of primary products
in Malaysia. But the specific location of this class of
industry is for wider consideration than in the context of
the arcas of the South East Johor Project alone. The same
applics to class 4 - industry scrving markects outside the
projecct arcae

There is, at present, a strong tendency for industry to
move to urban arcas and this is cncouraged by certain present
Government policies (cegs by the 1ocation of industrial
cstates in Johor)e So long as this concentration of
industry in or near to urban arcas continues to be favoured
by industrialists and acceptable to Government, industries in
classcs 3 and 4 are unlikely to move %0 the South Bast Johor
Projcct arcas (with the possible exception of Kluang). The
development and location of these industrics should be con=
sidered in the context of the national economy, OT of the
Statc of Johor as a whole, and therefore depend primarily on
the plans of the Federal and State Government agencies

concerncde

This is onc example of differcnces between planning the
development of areas of currently undeveloped and unpopulated
land and planning for a region, state or country with an
alrcady scttled population, partially unemployeds The reasons
for promoting industrial development in the latter do not
apply in the former, particularly when the arcas have no
compelling advantages for industrial productions
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8.2 Organisations

For convenience, three lcvels of organisation
affecting the development of the Project areas may be
distinguished:=

1. The organisation of overall responsibility for and
authority (with command of finance) over the new
1and development programme in West Malaysia, including
South East Johor, at the level of Federal Government,
or in epecific Ministries, in relationship with
State Governmente.

o, The organisation of planning and control of develop-
ment and production, within the present geographical
boundaries of the South East Johor Project arcas, and
of linked production and other associated activities
outside these present geographical boundarics.

3. Sclection of agencies for implementation and the
organisation of individual wenterprises' - settlement
schemes of various kinds, sponsorcd, assisted or
wholly managed by Government agencies, public sector
cstates, private scctor estates, independent small=
holders etce

These three levels are interdependent.

The scleetion of implementing agencies and organisation
of individual enterprises (3) depends largely on ovidence of
differences in production, economic and social characteristics.
Some of the potential agricultural activities have substantial
cconomics of scalej; others may have, once commercial feasib=
ility has becn tested. Some can be organised to give either
high output and low employment or high employment but lower
output. Some lend themselves to the crention of organisations
which offer careers with promotion prospects and a gradually
developing range of skilled jobs at various levelse The
preference for flexible organisations, able to respond to
changing conditions and to move to higher net output and
incomes as technical knowledge advances and the skills of



the 1labour supply are developed, has already been nentioncde

But identification of the real choices to be madec awaits
specific quantitative information about the activiticse

Onc choice, which depends partly on that information, is
the choice of proportions of private sector, public sector
and joint public/private participation.

The design of organisations for planning and control of
development of the arcas and of later production depends in
part on the choices of implenenting agencies, and particularly
on the public/private divisions At one cxtreme it is possible
to envisage the development of the project areas as being
undertaken by an assortment of agencies no aifferent from those
which have undertaken development in Johor in the past 15
years. In that case attention would be concentrated on
ncasurcs to strengthen the organisations for planning and
control of development in the State of Johor as a wholc, with
bencfits spread over the larger areas of the state. At the
other end of the range is the establishment of special
machinery for planning and control and implementation in the
project arecas alonce Choices lie within this rangej but all
require some strengthening of planning and control of develop=-
ment at the State level, since developments within the project
arcas depend heavily on other developments and services pro=

vided from outsides
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APPENDIX C

INTERTM REPORT
AN INVESTIGATION OF A LIMESTONE DEPOSIT - GUNONG SUMALAYANG
SOUTH EAST JOHOR

1. INTRODUCTION

In common with most soils in Malaysia those in South-
eagt Johor are acidic in nature. RBefore these soils can
be used to successfully produce possible diversification
crops, this acidity nust be_reduced. The most common agent
for this purpose is limestone, applied to the soil in a
powdered form. Supplies of lime are currently available
from Kuala Lumpur however an occurrence of suitable lime-
stone has been investigated close to the Project area.
Development of this deposit would influence the feasibility
of diversification and it is recommended that a more de-
tailed investigation of this deposit be made.

2, THE REQUIREMENT FOR AGRICULTURAL LIME

Soils in the humid tropics are normally highly acid
and those in South East Johor are no exception. The
average pH's of soils in the area range from 4.4 to 5.0.
The effect of these conditions on agricultural crop pro=
duction varies from crop to crop. The major reason for
adverse effects of low pH on some Crops is that they do
not efficiently take up other required nutrients from the
soil in such conditions and growth is therefore stunted.

A number of crop failures in maize and sorghum trials
nave been reported by the Federal Experiment gtation (FES)
because of low pH levels. Responses to applications of
1ime have been shown both by FES 1) and Rubber Research

Tnstitute (RRI) 2)1n s geries of trials on maize, sorghum,

groundnuts and gsoyabeans, and both these bodies recommend

use of lime for these ecrops. One maize trial carried out
by the ar1(2) gave the following results:=
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Treatment Yield Additional Cro Cogt of Additional Lime
1b/ac. 1lb/ac. Value (3? $35/ton $60/ton

owt Mg lime 1908

cwt " 2504 596 57.50 8.75 15.00
ewt " 2806 302 26.09 8.75 15.00

cwt " 3027 |'"Zed 19.0% 8.T5 15,00

In addition 2 cwt double superphosphate, 2 cwt urea
and 2 cwt muriate of potash were applied.

The precise amount of lime indicated as optimal in
trials varied somewhat according to initial soil conditions.
In general, however, the major diversification crops have
been found to require soil pH in the following ranges for
satisfactory growth:-

Crop pH range for satisfactory crop

growth

Rubber 4.5-6.0

0il Palm 5.0-6.5

Maize 5.5=T.5

Sorghum 5.5=T.5

Soyabeans 6.0-7.0

Groundnuts 6.5=T.5

Sweet Potato 5.5=T.5

Tapioca 6.0=7.5

In order therefore for a range of short-term crops to
be grown it is advisable for the pH of the soil to be raised
to a level in the region of 5.5-6.5. The most common
method of doing this is by application of limestone. The
quantities required for this purpose vary depending upon
the structure of the soil, but for soils typical of the
Youth East Johor Area, with initial pH's of about 4.7, a
first application of 2-3 tons of lime per acre would be
required. This would have to be supplemented by periodic
further additions of lime averaging one-third to & half
of the initial dressing per year, i.e. about one ton per

year.
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%,  AVAITABILITY OF LIMESTONE

At the present time the nearest available source of
supply to Johor is the Kuala Lumpur area and lime supplied
to Johor would cost about $50 per ton, transportation
accounting for 40% of the cost. At this price level,
liming can amount to up to 20 percent of the cost of
establishing the crops mentioned above. Any reduction in
the cost of lime would obviously be an important factor in
increasing the feasibility of diversifying away from o0il
palm and rubber in the South Johor Area.

The nearest known occurrence of limestone lies
approximately 2 miles outside the Project area, 17 miles
north east of Kota Tinggi, on the eastern slopes of Gunong
Sumalayang. This occurrence was discovered in 1966 and is
described by Rajah in the memoir (1969 - unpublished), which
accompanies the one inch to one mile Geological Survey map
of the area (Sheet No. 125). A preliminary reconnaissance
of the limestone area was made by the Consultants geologist
on May 26th, and as a result of this visit a more detailed
investigation was made on the 4th, 5th and 6th of June.

4. ACCESS AND TOPOGRAPHY

_-__—_—-—'—'-_

Access is by means of a good timber road west from its
junction with the Kota Tinggi - Mersing road at the 47th
mile post Figure 1. Approximately 7 miles west of the
junction the timber road crosses the forest reserve boundary .
From this point an old timber track proceeds southwards for
24 miles to the Sungei Sedili. Access from here to the
1limestone area is by traversing 1 to 2 miles upstream in the
Sungei Sedili and its tributaries. Numerous badly overgrown,
timber tracks exist in the area and are shown in the '
accompanying map Figure 2.

The area investigated is situated on the eastern glope
of Gunong Sumalayang (2017 feet), the average gradient of
which is 1 in 5. The area ijs deeply dissected by tributaries
flowing east-southeast or gsoutheast into the Sungei Sedili,
which in this area flows northeastwards.
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5 GEOLOGY

Figure 2 has been specially prepared from aerial
photographs since the existing topographic maps are
completely inadequate for detailed geological mapping.

The map also Shows the geological succession and rock types
in the area studied. Two hypothetical sections have been
drawn to show the geological structure of the area, (Figs.
3 and 4).

The oldest rocks in the area make up the Dohol
Formation which includes the Sumalayang Limestone Member.
Below the limestone the Dohol Formation consists of mainly
argillaceous (muddy) sediments which show varying degrees
of alteration due %o regional metamorphism (a process under
which rocks are subjected %o pressure and/or heat). As one
moves upwards towards the limestone the argillaceous rocks
become progressively more calcareous, reflecting &
progressive change to 1imestone conditions at the time of
deposition. This same trend is demonstrated in the
Sumalayaeng Limestone jtself, which at its pase (towards the
eastern end of the outerop), tends to be black due %O
contamination by muddy and carbonaceous gediment. Higher up
the limestone gradually becomes more pure.

The Dohol Formation above the limestone is probably in
general similar to that below, although we consider that
jmmediately above the 1imestone it tends to be arenaceous
(sandy).

Overlying the Dohol Formation are two other rock
formations, in ascending order thesec are the Sedili Volcanics
and the Panti (Tebak) Sandstone. According to Rajah, each
is separated from the formation which preceeds it by an
unconformity (i.e. a gap OF discontinuity in deposition).
Neither the Panti sandstone nor the gedili Volcanics were
examined in detail in the field, though both are recogniseable
on the aerial photographs . In addition numerous boulders
of Panti Sandstone and Sedili Volcanics were geen in stream
beds and on slopes in the area. The entire area is more oOr
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less covered with thick vegetation and soil cover. The
soils do not have the characteristic dark red colour of
limestone soils and it is considered that they have been
developed from sandstones and voleanics which occur on
the upper slopes - (i.e. the soils are colluvial).

5.2 [The Sumalayang Limestone

The limestone was discovered by Rajah in 1966 in
the course of mapping sheet 125. In his memoir he describes
the limestone as forming sporadic isolated ecrags and scars
over an area of approximately one quarter square mile. It
consists of thick beds of massive pale grey to black
limestone, is medium to fine grained and is highly
fossiliferous in places. In common with the rest of the
Dohol Formation the limestone has been metamorphosed;
evidence of recrystallization, brecciation and subsequent
recementation by calcite is commonly found. The original
bedding has largely been obliterated and the dip of the
strata is difficult to determine, Rajah's records show dips
of 35° W.3.W. One dip of 43%° NNE was recorded in the course
of our field work. In contrast to the seemingly regular
dips of the limestone, those of the enclosing sediments of
the Dohol Formation are steep and irregular. These are
likely to be localised and could be due to the harder
limestone having resisted folding to a greater extent than
the enclosing 'soft' sediments, which have been forced to
accommodate and have been more highly contorted as a result.

The present investigation substantiates Rajah's
interpretation. If anything the outerop is slightly longer
than he indicates though somewhat narrower, at least in
places. There is insufficient information to accurately
assess the structure and thickness of the limestone mass,
but there is no rcason to disagree with Rajah's maximum
figure of 400' for the thickness.
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Grey argillites - dip 43° N.N.E.

Boulder of grey limestone. Abundant tufa deposits
occur in stream bed,

Limestone crags adjacent to 0ld river bed - total
cstimated limestone thickness 110 feet.

Limestone outcrop near but above present stream.

Limestone occurrence seen by Rajah but not now
vigible,

Limestone boulders in stream.
Argillites dip west.

Limestone crags outcrop for 100 yards - total
estimated height 100 feet.

Outerop of coarse sandstone - height 10 feet,
Probably overlies limestone.

Limestone outecrop.

Grey limestone outcrop dips 30° west - height
20 feet.

Tufa deposit at confluence of stream and Sungei
Sedili.

Calcareous argillites dipping 40° W.N.W.
Dark Grey chloritic slate dips 60° W.
Metaquartzite.

Grey limestone,

Grey lithic arenite dips 80° W.

6. OQUTLINE FEASIBILITY

As the preceding description has indicated it is not
possible without further exploration, to estimate the
extent of the limestone deposit, the amount of overburden to
be removed and the preliminary work necessary to establish
a satisfactory working face before extraction could begin.
Any estimate of production costs at this stage must be viewed

as extremely tentative.
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(a) Access to Site. Access to the quarry would probably
require expenditures on road works of the following

order:-

(2) Improvements to timber road, 7 miles at $40,000
per mile = $280,000

(b) Construction and/or improvement of 4 miles of
gravel road to quarry at $50,000 per mile

$200,000

Total = $480,000.

(b) Production of crushed limestone.

Contract charges in similar conditions indicate
that extraction costs would be of the following order:=-

Removal of overburden = $1.00 per ton lime
Blasting = $1,50 per ton lime
Transport to crusher = $1.25
Crushing = $6.00

Initial site works of the order of $200,000 might be
necessary to create a working face before large scale
extraction could begin.

Assuming bagging and storage costs of $10 per ton and
road transport charges of 15 cents per ton-mile delivered,
prices for bagged limestone from the Johor deposit would
be approximately those shown in the table below. Theso are
compared with estimated prices for similar supplies from

Kuala Lumpur,

Delivered to: Johor Kuala Lumpur
(8 per ton) ($ per ton
Penggerang 30 60
Johor Bahru 35 50
Pontian 40 55

Tengah 35 55
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The actual quantity of limestone demanded in South
Johor will depend upon the type of cropping pattern adopted
in the area. About 150,000 acres in the South East Johor
project area appear suitable for annual or semi-perennial
crops which are likely to require about 1 ton of lime per
acre of crop per year. This alone could create a demand
for 150,000 tons per year by about 1985. Demands from other
potential and existing agricultural and industrial ueers
in South Johor could well amount to an additional 50,000
tons. Assuming a saving of $20 per ton over supply from
elsewhere in Malaysia these demands would imply an annual
saving by 1985 of about $4,000,000 per annum.

T CONCLUSIONS AND RECOMMENDATIONS

The preliminary investigations show that the Sumalayang
Iimestone can be made accessible for quarrying at low cost,
The investigations also confirm that the limestone is
suitable for agricultural purposes and that the demand for
agricultural quality lime in Johor is likely to increase.
An initial cost analysis indicates that obtaining this
limestone supply locally could result in an annual saving
of $3 - 4,000,000 by 1985.

A complete assessment of the economic worth of
developing a quarry would require a more detailed
investigation to assess the size and nature of the deposit
and the amount of overburden involved. Such an
investigation would necessitate drilling which should be
supervised by an experienced geologist. An investigation
of this nature would be outside the Scope of Work of the
present project but if the possibility of diversification
crops is to be properly considered in the Master Plan it
will be essential to have a clear estimate of the production
costs and quantity of this limestone before the draft report
stage. This means that the limestone investigation is a

high priority project.



It is, therefore, recommended that a detailed :
investigation by drilling be put in hand as soon as possible,
preferably whilst the consultants geologist is with the
project to supervise the work and to make the assessment.

The map (figure 2) shows a preliminary pattern of holes
which should be modified for depth and location by the
geologist as the drilling proceeds. It is estimated that
some 1600 feet of drilling will be required, to evaluate
the deposit.
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APPENDIX D

DALl CONSTRUCTION IN THE LINGGIU VALLEY =~ MINING IMPLICATIONS

1.  INTRODUCTION

The purposc of this paper is to describce the geology of
the Linggiu Valley area, to outline its mineral potential and
to make rccommendations for the timing of prospecting and
mining in the cvent of a water storage reservoir being
constructcd which would flood possible mining land. It must
be stressed that at this stage no definite plans for dam
construction exist.

A map has been included which shows the geology of the
area and has bcen taken from the geological map (sheet No.
125) produced by S.S. Rajah of the llalaysiazn Geological
Survey. Current mining, rcsults of panned mincral concentrates
and other data are from a varicty of sourccs.

2. GEQLOGY

2.1 Drainage = The arce is drained by the Sungei Linggiu
which with its tributaries (Sentroh, Tebak and
Tempenis) flows east-southecast then south across the
area,

2.2 Rock Types and Geologic History - The rock types
are shown in chronological order on the encloscd map.
The oldest rocks in the arca, makc up part of the
Dohol Formation and are of liddlc Permian agec. They
consist of a mixturc of volcanic rocks and sediments
which have becn 1laid down in a marine environmente
The voleanics arc lavas and pyroclastics (rock
debris of varying particle size ejected from
volecanocs). The sedimcnts range from fine grained
shales, mudstones and siltstones to coarscr grained
sandstones, grits and metaquartzites., The sediments

are thought to have been deposited in fairly decp
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water, in a geosyncline, (a basin of deposition of usually
clongate form causcd by a downwarping of thc earth's crust).
Characteristically geosynclines show the deposition of =2
great thickness and variety of material in a basin which is
continually sinking over a very long pcriod of time.

At a later stage, the scdiments deposited in the geo=-
syncline werc highly folded, and duc to the accompanyins pressure
and/or heat, were mctamorphosed. Rocks which were originally
shales and sandstoncs became phyllites and quartzites etce
Temporary clevation of these rocks above the surfacc of the
sca allowed erosion to take place, and has resulted in a gap
in the sedimentary sequence relative to the overlying rocks.

The Dohol Formation is ovcerlain by sandstones, siltstones,
conglomerates, shales tuffs and laves of the Linggiu Formation,
which are in turn arc overlain, at least in part, by pyroclastics
and lavas of the Scdili Volcanic Formation. The two formations
are thought to be Upper Permian in age, and represcnt a return
to conditions of scdimcntation in the geosyncline; this time
in a largely shallow watcer, probably near shore environment.

The next stage in the geological history is marked by
the intrusion of largc masscs of granitc. These werc cmplaced

in molten form at considerable depth beneath the older rockse
Also at this time the oldcr rocks were subjected to further
carth movements with folding, faulting and uplift of the rock
mass leading to further period of erosion, and the devclopment
of another unconformity, this time relative to the overlying
Lower Cretaccous Panti (Tebak) Sandstonc Formation.

The Panti rocks are characteristically massive, cross—
bedded sandstones, with occasional beds of maroon or grecnishe
grey mudstonce. The sediments closely resemble those laid down
in present day lake, river and delta cnvironmcntse.

The youngest rocks in the arca arc the gravels, sands,

8ilts and clays which madc up the recent river and swamp
alluvia, It is these rocke which have up to the prescnt becen

the most important from an cconomic stand point.
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Rocks intermediate in age between Cretacecus and
Recent occur near the area under discussion.

3,  ECONOMIC GEOLOGY

%l Mineralization

Minera__ o= o ==

In common with much of lMalaysia, the dominant
mineral deposits in the area are of terite in Recent
river alluvium The cassierite has been derived from an
igneous granite like parent material. The classical con-
ception of mineral genesis in these circumstances, is
that from an original molten mass, the main rock forming
minerals crystallise ont to form the bulk of the granite.
The rock forming minerals are the more obvious light and
dark crystals (quartz, felspar, mica etc.), which are
readily visible in granites When the great part of the
molten rock has golidified, a residual liguor remains
which is essentially 2 hot aqueous golution often charged
with gases, and containing a wide variety of metallic and
non-metallic elements. In general terms these elements
have a large ion size and will not £it readily into the
crystal structure of the rock forming minerals. They,
therefore,'tend to be concentrated in the residuum.
Emplacement of granites tends to be agsociated with periods
of instability in the earth's crust and this toge ther with
contraction due to cooling tends to shatter the rocks into
which the granite was intruded. It is into the cracks and
pigsures so developed, that the residual liquors are injected
and later crystallise to give valuable mineral deposits.
Normally it is the outer zone of the granite mass (the
hood) and the zone of altered country rocks, (the contact
zone), adjacent to the granite which carry the most
valuable min-ral deposite. The junctions between granite
and the rocks into which they were intruded are called
contact zones. They are usually characterised by country
rocks which have been altered by heat and/or the intro-
duction of minerals from the granite mass.
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The positive correlation between contact zones and
mineralization is well demonstrated in the southeast
of the area. Tin mining here is directly related to the
minerals in alluvium traznsported westward from the con-
tact zone , by the westerly flowing tributaries of the
S. Tempenis,

Inevitably detailed study of individual occurrences,
reveals processes and deposits which are much more
diverse and complex than those outlined above. However,
the forgoing picture is sufficiently accurate for the
purposes of the present discussion.

3.2 Mining
Deposits resulting from the type of minerali-

zation described above can be lode mined (the extraction
of minerals from the solid rock), provided the mineral
veins or disseminations are not too thinly dispersed.
When minerals are sparsely distributed, the amount of
rock which has to be removed, crushed and beneficiated
to produce a saleable commodity is too large for the mining
operation to run at a profit. The situation is not
static, but in general, lode mines tend to be more
subject to the vagaries of world mineral prices, than do

other types of mines.
Although extremely rich veins, which have been
lode mined, do occur in the West Malaysia (e.g. Klian

Intan and Sungei Lembing mines), they tend .to be rare.
So far as is known, the enormous tin deposits which have

been worked in the country by alluvial methods, result
almost entirely from lodes, which could not be worked in
situ, at least at the present price of tin. Increased
demand for tin, the exhaustion of alluvial deposits and
new mining methods, could make the working of tin from
these low grade lodes, profitable in years to come.
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There is no record of any lode mining in the area
under discussion, and the chances of revealing any work-
able lodes of tin, even assuming modern techniques and
large capital expenditure are remote at the present time.

Current mining in the area is of cassiterite, by
alluvial gravel pump mining methods. The valuable minera 3
which occur in the river alluvium, have been deposited there
after having been "lode mined" and partly "beneficiated"
by the natural processes of tropical weathering and erosion.

Cassiterite is being produced by two adjacent mines
in the valley of the Sungei Tempenis, (Mining certificate
Numbers 715 and 679; Tin Control Numbers %42 and 357).

The current combined production of these mines is 82 piculs
per month, Total production in 1968 and 1969 was 1097 and
1018 piculs respectively, with a labour foree of 20 - 30.
There are derelict tin mines southwest (MC767) and northeast
(MC6683) of the producing mines. It is not known by the
Mines Department whether these are worked out, or just un-
economical at the present price of tin. The largest mine,
to the southwest, has not been worked for several years.
Applications have been made to work ground to the north-
west and southeast of the existing mines, no prospecting
results have been filed with these applications. The two
new areas are not new finds of workable mineral, but
represent upstream extensions of the aliuvium which is
being worked at the present time. It is noteworthy that
one of the areas mentioned, that %o the northwest, would be
under water if the land was flooded to the 100 feet

contour mark.

Estimates of the potential of the mining area cannot
be made, No estimates of volume of alluvium and total
tin content were made at the time of prospecting. Nor

is it known how much ground has been worked.
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3.3 ZPast Prospecting and Areas with Economic
Mineral Potential

Most of the prospecting wrich has been done is
in the southwest of the area i.e. fron some three miles
north of the Linggiu-Tempenis confluence southwards. The
reasons for this are twofold; firstly, greatést interest
for prospectors, always centres round existing mining
land; and secondly, that the ground further north is in
a Forest or Game Reserve and no prospecting has been
allowed in recent years

Prospecting in the Reserve area has been of a sporadic
and most unsatisfactory type. One very large area (3840)
was prospected in 1936. Its investigation consisted of
gix separate traverses at approximately 1 mile intervals
running east across the alluvial tracts of the Linggiu
and subsidiary drainages. The boreholes in one traverse
showed nil to trace values of cassiterite in an area which
subsequently become a tin mine. This typifies the prospect-
ing which has been done and shows the inadvisability of
attempting to make an assessment based on old records.

Significantly high values of cassiterite 0.25
katis per oubic yard (kpey) in boreholes of private
prospectors; and values greater than 0.15 kpey or 5 per
cent (in samples greater than 1 gbam) indicated in samples
of heavy mineral concentrates taken by the Geological
Survey are shown in Figure 1. The groups of high values
in the area south and north east of the Tempenis-Linggiu
confluence are interesting. Prospecting in these areas
was carried out in 1961 and no further work was done

$hough the prospecting results look very promdsing.

In the formation of valuable alluvial deposits, the
gpacesl and time relationships between the rocks in an

area and the rivers draining them is obviously vitally

important. The primary cossiterite deposits (i.e. lode/
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deposits) are related to the granites, therefore any rocks
deposited after the granite canmot contain primary
cassiterite, The Panti Sandstone bears this relationship
to the granite, ond jg itself at least in part, an ancient
alluvial deposit. Tts constituent gsediments result from
the weathering and erosion of the older rocks and as might
be expected, they contain grains of cassiterite which were
removed long ago from mineralized zones gimilar to those
which are being eroded today. The g ndstone contains only
trace cmounts of cassiterite and no economic concentration
of this mineral will result from the erosion of the Panti
rocks. In other words, any alluvium aggsociated with drain-
ages confined entirely to the Panti gandstone, will not
bear cassiterite in workable amounts. All the tributaries
of the Sungei Tebak drain Panti Sandstone and/or Sedili
Volcanics. The 1atter being older than the granite could
contain primary cassiterite deposits, but the indications
from the work of Rajah (1969 unpublished) are that the
granite in this area is at depth, and that no mineralized
gones occur within the area of the Tebak drainage system.
Although the Geological Survey records 2 significant value
from panned concentrates, in one of the eastern tributarics,
we do not regard the river alluvium above point A (£4g. 1
drainage map), as of first ranking importance for cassiterite
deposits. For the same reasons ve regard it as unlikely
that any of the tributaries between point A and the Sungei
Tempenis (except the upper reaches of the Tinggiu itself),
will nave deposited cassiterite in their alluvial tracts.
Therefore, the prospects of finding cassiterite in the lower
reaches of the Linggiu are not promising, and any workable
cassiterite found there will have been transported from
the west of the area by the Idinggiu itself. Reasonably
intensive prospecting of the alluvium east of the lower
reaches of the Linggiu confirms this hypothesis.



The tributaries of the Sentroh (marked B and C on
Fig.1., drainage map) are draining Fanti Sandstones and
will not contain workable cassiterite values. The most
northerly tributarics of this river are eroding the
southern tip of a contact zone between granite and the
Linggiu rocks, and are therefore of prime importance.

According to the geological map, the remaining
drainages in the area are on granite, and so far as is
known no contact zones exist. The process of minerali-
zation due to granites was explained in gencral terms
above. It is important in generalizing, however, not to
regard the granite mass as having a rogular domed or
hemispherical contact with the enclosing rocks. The con-
tact is extremely irregular and usually shows upward
pointing projections of granite (cupolae) and corresponding
downward projections (cusps) of country rocks. Subsequent
erosion can produce small numerous small isolated outcrops
of granite (the tips of cupolae) surrounded by country
rocks; or in the case of decper erosion, patches of country
rocks smrrounded by granite. In the case of even more
extreme erosion all the country rocks and contoct zones are
removed leaving the outer (hood) mineralized zone of the
granite or the granite core itself, Mineralized and croded
contact zones due to granites or similar rocks are notori-
ously difficult to locate in heavily vegetated country such
as the jungles of West Malaysia. It scems cortain that the
high values of cassiterite found by the Geological Survey
in the headwaters of the ILinggiu (Location D on the drain-
age map) arc derived from an obscured, possibly small,
mineralized zone within the main granite mass. The for-
going cvidence underlines the importance of prospecting all
alluvium derived from granite, areas and not only that
related to obvious contact zones.

The evaluation can be further complicated by multiple
intrusion. In this case a granite possibly bearing
valuable minerals, is intruded into an existing granite
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and here the contact and mineralized zones are even
difficult to reccognise. Herc again it is essential to
prospect all alluvium which has resulted from the erosion
of granites.

Very little is known about alluvial minerals other
than cassiterite in the area. The Geological Surwvey have
noted high values of xenotime (an Yttrium phosphate mineral
which contains in addition rate earth elements, thorium and
uranium) as well as ilemnite source of titanium, Zircon cte.
These minerals occur in the heavy mineral concentrates
with cassiterite, and are minor constituents of granites,
from which they are derived. The heavy mineral concentrate
produced as a by-product of tin mining is called ameng -
it could oontain the valuable mincrals mentioned above.
According to the Mince Department no amang is marketed from
this area; it follows that amang dumpe exist and these
should be prospected.

Nothing is known of any primary mineralization other
than cassiterite. Wolframite (tungsten mineral) and more
rarcly molybdenite and bismuth arc often associated with
cassiterite. These have not been found in the area under
discussion, though flakes of wolframite have been scen in
the Linggiu tin field to the south of the area. Molybdonite and
bismuthite tend to decompose easily and are not normally
found in alluvial deposits.

4. CONCLUSIONS AND REC ATIONS

Virtually nothing is known about mineralization other
than cassiterite. Primary (lode) cassiterite can virtually
be ncglected at the present time owing to the difficulty
of finding economic deposits, Alluvial mining is being
carried on at present in the Sungei Tempenis drainage
system, the upper reaches are tin bearing and will no doubt
be prospected and worked in due course. The tributaries
of the Sungei Tebak; the east and west tributaries of the
lower reafhes of the Sungei ILinggiu; and the tributariecs



of the Sungei Sentroh (marked B and C on the drainage

map) are eroding rocks which cither do not carry p imary
cassiterite (e.g. Panti Sandstone), or rocks wherc mineral-
ized zones are unlikely to be found at the surface, due to
deep burial of the granite. The remaining tributaries of
the Sungei Sentroh arc of major importance, particularly
the two which are eroding a known contact zonc which could
be mineralized.

It is impossible to assess the potential of drainages
on granite duc to the difficulty of identifying remnants of
mineralized or contact zones.

If and when it is decided that a water storage reservoir
be created, prospecting and any resultant mining should be
phased to begin at least five years before construction
commences and to be completed during this period. In the
light of present information the order of priority for
prospected areas should be:-

1) Upper reaches of Sungei Tempenis and its tributaries
(this will probably be worked in the next 10 years
in any case).

2) The northern tributarics of the Sungei Sentroh
(i.e. those in the viecinity of a known contact
zone)

3) All drainages on granite

4) Depending on the results of (2) and (3) - the
lower reaches of the Sungei Linggiu

5) Any remaining drainnges.

The tracts of alluvium in the area are not particularly
large, so any widespread destruction of land, such as is
seen in the larger tin ficlds of Yest Malaysia will not
occur. However, in areas of outstanding scenic or agri-
cultural importance, there is no reason why provisions
cannot be made for restoring the soil after any mining
which takes place. Obviously this will cost money, and
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will be one of the cconomic factors to be taken into
account beforec mining commences.

We recommend that prospecting and mining rights be
given to one or two large companies. The present system
of allocating small arcas to individual companies is not
likely to give efficient prospecting or mining. Alarge
company is more likely to employ a trained prospector or
geologist who will ensure a uniformity of prospeeting and
assaying over the arca. He would also determine whether
any of the other heavy minerals (e.g. ilmenite, xenotime,
mosanite etc.), are present in workable quwntities.
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