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ICOGS Asia-Pacific Newsletter NoJS, 2002

From ICOGS Secretary for Asia and the Pacific

It is owr preat pleasure Lo send you the fifth issue of the ICOGS Asin-Pacilic Newsletier and
offer vou information from geological survey organizations in four Asian countries: China,
Nepal, Pakistan and S5t Lanka. We would like to express sincere appreciolion 1o the
contributors to this issue,

The Geological Survey of Japan celebrated its 120th anniversary in June this year, For this
occasion, we invited distinguished guests from the China Geological Survey (CGS) and
United States Geologienl Survey, The first anicle, “Role and Acuvity of Clhina Geological
Survey”, is bascd on the speech given at this celebration by Prof. Zhang Hongtao, Deputy
Director General of the CGS, We reproduced the speech for inclusion in the newsletter since
we believe that this article is also interesting for other geological survey organizations.

The second nrticle from Nepal, *Achievements and Planned Activities”, was chosen from
the booklet “Department of Mines and Geology: Achievements and Prospect (2000)". For
this reproduction, Mr. N. R. Sthapit, Direcior General of the Department of Mines ond
Geology, kindly sent the latest information to correct and add to the armicle for the editor.

Mr. 8. H. Gauhar, Director General of the Geological Survey of Pakistan (GSP). submitted
an onginal article to the newsletter, *Reorgamzmg the Geological Survey of Pakistan”. In
this newsletter, we also mcluded some of shorl articles chosen from the GSP Mewslelier,
vol,&, No, 1 and Vol.9, No_1-12, which Mr. Gauhar kindly sent to the editor.

In response to our request for new articles, the Geological Survey and Mines Burcau of 5n
Lanka scnt the “Sri Lanka Minerals Yearbook 2001™ last year and “Yearbook 20027 tlus
vear, This Yearbook is a very informative publication on their resources, We feel that the
geology of Sri Lanka is umque, the country is endowed with mineral resources not common
in ather countries, and these mineral resources might be of interest 1o the members of
ICOGS Asia and Pacific. Thus we are pleased to introduce the Yearbook in this 1ssue. Since
the length of the newsletter is limited, we have decided o excerpt and edit the Yearbook for
presentation to the members, The tables quoted i the text are from the Yearbook 2002,
We hope that this abridged version will give readers an idea of the mineral resources of Sn
Lanka and recommend the origmal publication o mterested readers [or more details.

We would like o continue publishing the newsletter regularly. Any kind of information
which may be of interest to other geological survey orgamizations will be accepted as an
article for fulure issues of the newsletter. Short articles such as news on recently published
maps and other publications would be fine. We particularly welcome information such as
new trends in your country and organization. All correspondence relating to the 1COGS
Asin-Pacific inchuding its newsletter should be addressed to:

Takemi Ishihara

[COGS Secretary for Asia and the Pacihic

Director, International Geoscience Cooperation Office

Geological Survey of Japan

National [nstitute of Advanced Industrial Science and Technology
AIST Tsukuba Central 7, Tsukuba, 305-8367 JAPAN

Fax: +81-298-56-4989  E-mail; t-ishiharaieaist.gogp
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People’s Republic of China
CHINA GEOLOGICAL SURVEY

Thiz amicle was based on the speech by Prof. Zhang Hongtao, Deputy Directer General of the China
Croorlogecal Survey, given af the celebmtion of the 120h anniversary of the Gealogical Survey of Japun
o 7 June 2HIZ in TL'lk:.-l.'l, l:l;lmn

ROLE AND ACTIVITY OF
CHINA GEOLOGICAL SURVEY

Shou Jiahua and Zhang Hongtao
China Geological Survey, Ministry of Land and Resources
FPeople’s Republic of China

1. History of China Geological Survey

The China Geological Survey (OGS) has about a 90-year history. In 1913, the
Geological Survey under the Ministry of Agriculture and Commerce was set up.
Chinese geologists carried out the preliminary siudies of petrology, stratigraphy,
plecntalopy, tectonics and mineralogy i Ching and found seme mincral deposits
such as the Anshan Iron Ore Deposit, lapigou Gold Deposit, Fushuen Coal Deposit
and Yumen Chl Field. Dunng that time, some geologists from the United States, Japan
andl Germany also did the geological investigations in China.

[n 1949, the People’s Republic of Ching was established, and the Mimstry of Geology
was set up in 1952, Following that, systematic regional geological mapping, mineral
explomation and hydrogeological investigation were carried out throughout the country.
By the detailed geological waork, nunerals such as petroleum, natural gas, iron, copper,
tungsten, un and rare carth have been discovered. At same time, many important
results of geoscientific research have been aclieved o, The cooperation with
mternational peoscientific organizations was stared such as the projects of the
Baryinchang copper exploration with Russia and peophysical exploration with France
and the United States i the Oinghar-Tibet Plateaw. In 1976, the name of the Mimstey
ol Geology was changed 1o the General Bureaw of Geology under the State Planning
Commission. In 1986, the name of the Ministry of Geology was resumed, In 1994, the
Ministry of Geology and Mineral Resources was pamed. Due to geological work
aperations i the public and commercial sectors for long time, the evils of the
aperation affected the development of geological work in China, Problems such as the
geological investigation group was overstalfed, up to 1.1 million people, operating
expenses increased every vear, but the geological work decreased, and geological
equipment and mstruments could not be replaced timely in this system. The
organization could meet the needs for the wansition from a planned economy (o
market economy so reform of this situation should be made.
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In 1998, the Chinese government made an imporiant structure reform, 44 ministries
were reduced to 29 as the Mimistry of Geology and Mineml Resources was abolished.,
The Ministry of Land and Resources was set up based on the former Ministry of
Geolopy and Mineral Resources, State Burcau of Land Admimstration, National
Bureau of Oceanography, and National Bureau of Surveying and Mapping. The
Ministry of Land and Resources (MLR) is responsible for the planning, administration,
conservation and rational utilization of lond, mineral and marine resources within the
territory of the People™s Republic of China and manne areas under its jurisdiction.
The reform of geological work at the central amd provincial levels took place
according 1o the separntion of povernment and cnlerprise management. The
management of the geoclogical investigation group that belonged to the former
Ministry of Geology and Mineral Resources, Mmmstry of Metallurgical Industry,
Ministry of Coal Industry, China Notional Nonferrous Industry Corp., China National
Muclear Industry Corp., and other industrial agencies were transferred to the
provincial level. They independently operated, developed and benefited under a
markel economy and gradually operated as enterpnses on o commercial operntion
basis. Some of them. according to differemt situations, became a pant of the
metallurgical geological exploraton and engimeening company aroup, coal peologmceal
exploration and engineering company group, and Mingda chemical induslry mining
company group. Some were merged mto the China nonmetallic indusiry company
group and China salt industry company group,

China Geological Survey
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As another imporiani
skopment and Aesearch Center - reform of  the  national

In ]

geological work in China,
the China  Geological
survey (CGS) was formally
set up on July 16, 1999
-[i-'i-;um [ Its  main
functions are w undertake,
organize, and  carry oot
St e — basic and public genlogical
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mincrnl  exploration. In
Figure 2 Movember 2000, the China

Geological  Survey  was
reorganized as the Chinese Academy of Geological Sciences, China Institwte of
Geo-Environmental Monitoring, Nanonal Geological Muscum of China. National
Geological Library were merged inlo the China Geological Survey, Now 27
mstitutions are under the China Grological Survey after its reorganization (Figure 2).
It performs geological investigation. geoscientific research and public service.

At present, the China Geological Survey has 6,500 staff members in total, and annual
budget of RME 1.5 billion (about US$18 million) allocated by the central government
for geological work. In the budget, RMB 1 billion (about US$12 million) is allocated
for a special national program of “new round investigations of land, mineral and
marine resources”. The geoscientists from the national geological investigation group,

universities and research institutions are participating in this program,

2. Progress of Geological Work in China

In the post 50 yveors, Chinese
geoscientists carmmied  out
regional geological mapping,

GEOLOGICAL MAPPING
- muneral exploration,
peophysical and peochemical
exploration, hydrogeological,
engineering  geological  and

environmental zealogical
investigalions, [T
reological SUTVEY and

sepscientific research, which
coverad the inland and part of
the offshore. They have made
great achicvemenlts in these

Figure 3 ficlds through their hard work,




Until 1999, China  has
completed the regional
genlogical mapping  of
9,473,800 km® on a scale of
1:1.000.000, about 98.7% of
the accessible mapping areas.
Regional PPN, ol
6,910,000 km® on a scale of
200,000 was completed
SELT except for most of Tibet, Lthe

 COAL, PETROLEUM
AND NATURAL GAS

o 3 ‘ " e : south part of Xinjiang, west
Ton = n o it part of Qinghai and northeast

— part of Inner Mongolin, which
Figure 4 was 72% of the access arcas.

About 1,590,000 km® on a
scile of 1:50,000 was mapped
or 16.6% of the access arcas
(Figure 3) and 225,000 km® is
on a scale of 1:250,040.

IRON, MANGANESE AND CHROMIUM
R e i

Through the large scale of
genlogical mvestigations,
mineral  prospecting  and
exploration, 171 kinds of
minerals have been
discovered so far in China.
There are 155 minerals having
proven rmescrves that  are
classified as follows: B enerpgy
minerals, 54 solid minerals,
Vi | 90 nommetallic minerals and 3
\\ . water and gas (Figures 4-8). I
1 is about 12% of the total
amount of the world’s proven
reserves, The mngsten, Lin,
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. inland and 3 million km® on a
' scale of 1:200,000 have been
completed (Figure 9). The
only area not surveyed is in
the Qinghai-Tibet Plateau; 1.5
million km® could be accessed
[or a gravily survey, A pgreat
breakthrough of geochemical
exploranon  and  analysis
method had been made in the
198075, and then large-scale
regional geochemical
exploration was carried out in
China. This exploration on 4.6
million km™ on a scale of
;200,000 and 1.8 million km®
an a scale of 1:500,000 have
been completed (Figure 10j,
and @« series of important
achievements  in mineral
prospecting have been made,
It s wvery important to the
fields of agriculture and
environmental protection, The
airborne geophysical
exploration  covered 9.3
million km™ onland and 2.3
million  kmn® offshore. A
total of 214,719 km lines
covering 1,2 million km' were
completed from 1998 w 2000
(Figure 11).

PYRITE, SULFUR, PHOSPHOR
___AND POTASSIUM

GOLD AND SILVER

Nk

The first round investigations
af the regional hydrogeology
and  groundwater  resources,
which cover 3,723.000 km’
on a scale  of 200,000,
| 852,700 km' on a scale of
500.000. and 2,001,900 km®
on a scale of 1:1,000,000,
have been completed in China
(Figure 12}, About 1.4 million
k' of  hydrogeological
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cxploration  for  farmland
urigation on a scale of
12100, 000 have been planned
in the northem 17 provinces.
The dynamic monitoring
syslem  of  the  nation™s
groundwater has been set up.
About 2,748 geothermal fields
have been  discovered, and
6.77  million  km®  of
geothermal  exploration  was
carried out. In addition, the
mineral waler nvestigation
and assessment  of mineral
waler sites have been done.
More than 20,000
groundwater moniloring
stations have been sct up,
1,000 of them are operated by
the central, provincial and
local povernments.  Twenty-
eight balance test sites of
groundwater have been  sel

up too.

In the economic development
zones, the mvestigation of
engineering geology on a
scale  of 12200000  or
500,000 has been conducted,
and the long-range plan of
engineering peology has been
finished. The mvestigations of
engineering  geology  and
environmental  geology on
scales  of 15000000 and
1:200,000 have been carried
out in more than 100 cities
along the Yangtze r, Yellow,
Pear Rivers and coast arcas.
In addition, more than 200
typical dangerous pechazards,
which include the Lian-Zi-va
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dangerous rock. Huang-la-shi landslide and Ji-pa-zi landslide have been investigated
and secured. The environmental geological investigation and  assessment of 18
important land-use and development arcas were completed.

The 1,800,000 km® of offshore oil and gas imvestigations on dilferent scales have been
fulfilled, including the offshore oil and gas assessment. Eleven investigations on the
equator, mid-and east-basins of the Pacific Ocean covering 2 million km™ have been
carried oul by geophysical vessels, As a result of the investigations, two mincral areas
over 300000 km® with 2 billion tons of manganese and cobalt nodules, which are
cconomic, have been delineated in the middle of the Pacific Ocean, The investigations
of the marine geological environment and geohazards alang coast areas covering 600
k' on a scale of 1:100,000 have been complete,

At the same time, the China Geological Survey pays preat attention 1o the geoscientific
research amd has carried oul the rescarch in fields of the national division of mineral
resources; the major mincrogenctic province and mineral prospecting of Ching; mineral
resources investignlion und assessment in the west part of Cluna; groundwaler resources;
environmental geology; exploration technology and GIS, The great results have been
obtained in continental dynamics, karst environment, global change, ultrametamarphic
belt, regional peochemistry, airborme magnetic, the carly vital evolution, In 1992, over
300 Chinese geoscicntists attended the 29th International Geological Congress for the
farst time that was beld in Kyoto, Japan. The 30th International Geological Congress
was successfully held in Beijing, China in 1996, Through these intersalional events,
China further sirengthened the cooperation  with  international  geoscientific
arganzations including with the Geological Survey of Japan.

3. Development Trend of Geological Work in China

Every geological survey organization in the world faces common issues on the method
Lo make the public aware of geoseientfic knowledge and adjust the policy and dircetion
of geological work in terms ol public needs for economic globalization.

Like other developing countries, China's national economic development needs more
mineral resources. China's  sustainable development that s in harmony with s
population, resources and environment is very important 1o the national geological work.
As the largest geoscientific ageney in China, the China Geological Survey (CGS) must
pay special attention o the structural reform on the one hand, and fundamental shifl of
the national geological work on the other hand. So it can meet the increasing needs of
geoscientilic knowledge and geoinformation by the public and further development

based on economic and social development,

(1) Strategic adjustment in five ficlds
A. Solve the present and strategic issues from the substantial resulls and tactical
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issues 1o enhance the service of the national geological work o the national micro
tecision-making;:

B. pay special attention (o the resources and environment from the gealogical
investigation and mineral prospecting to enhance the service of the national geological
work for the public;

C. strengthen intemational cooperation 10 increase the level of the national
geological work;

I3, use advanced techmology from the traditional methodology to improve the
technology of the national geological work; and

E. disclose geoinformation to the public..

(2) Work goals in five fields

A. Carry out the strategic investigation and assessment of mineral resources fo
ensure the nation’s economic development. The exploration of petroleumn, natural gas,
copper, lead, zine, chromite, and potash in the west pant of China will be strengthened in
accordance with the siate policy on “Development of Western China™, Alternative
nuneral resources will be investigated in the east pan of China except old mines. In the
west and north pans of China, groundwater exploration will be strengthened;

B. strengthen the research of fundamental geology, environmental geology, disaster
geology, and agriculture geology in accordance with the strategic aim of the national
ond regional sustainable development, The environmental geology of the densely
populated arcas in the east part of China shall provide direct or indirect service to the
public;

C. implement geological engincering investigations for the construction of key
natiwonal projects such as Three Gorge Dam, Qinghai-Tibet milway, division works from
the Yangtze River to Tianjin and Beijing, oil pipeline from Xinjiang to Shanghai, and
land hazards; and strengthen  investigations and monitoring of geological environment
related 1o the enginecring constructions;

=3 T : D, adjust the tracitional
NATIONAL GEOLOGICAL MAPFING [}‘\_\ : geological work, explore new

|zs-u oo -j 3 ways that can  provide
geoscientific knowledge and
- information to the public. use
; new lechnology to refine and
reprocess geological data and
provide a  seres  of
geoscientific  results  and
= popular science products Lo
' the public; and

Figure 13
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ENVIHGHMENTAL
GEQLOGICAL MAPPING
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. promote  geoscientific
research  including  research
and development ol
geophysical and
geochemical methods, remote
sensing,  GPS  and  GIS
technology, anil ata
processing and integration,

(3) Plan of national Key
projects

A, Complete the regional
geological mapping on a scale
of 1250000 in the
Cinghmi-Tibet Platesu  from
2002 1o 2005, and publish the
first set of geological maps on
a seale of 2500000 §m 2008
(Figure 13);

B. execule the
multi-purpase imlegrated
peological and  geochemical
mupping  inte  serve  the
agncultural, environiment
protection and  engincering
mdustries (Figares 14,15);

c; conduct stratepic
Imvestigatons and
assessments ol polymetallic
copper  deposits  along  the
Yaluzangbu River in the souh
part  af the COinghai-Tibet
Platean; polymetalhic copper
deposits in the areas of the
Lancangjiang Jinshajinng
MNujiang Rivers of southwest
China; copper and pold
deposits i the Tianshan area
of Xinjiang Province: and tin
deposits in the Nanling area of
southeast China {Figure 17);
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D. initiate  the regional
geological survey on a scale
of 1:1,000,000 in the sea area
of China;

E. camy out strategic
exploration of marine gas
hydrate;

F. implement meonitoring
and research of new tectonics
movement, which can affect
the national key project;

G conduct the groundwaler
exploration in Erdos Basin;

H. complete the second
round of  proundwaler
assessment (Figure 18);

1. establish the monitoring
network  system of  the
national gealogical
environment and geohazards
(Figure 19);

I, finish the designing of
the integrated system for GIS.
GPS, remote sensing and data
processing that is used for the
geologieal dala agquisition in
the field, and put it into
production;

K. sel up the dutabase and

network system for
fundamental geology of China;
and

L. conclude the continental
scientific drlling project in
the ulira-high Pressure
metamorphic belt in Donghai,
east part of China betore
2005,
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Nepal
DEPARTMENT OF MINES AND GEOLOGY
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ACHIEVEMENTS AND PLANNED ACTIVITIES

1. Geo=scientific Studies and Research

| v -l . _I--

Although the geological study on the
Nepal Himalayas was first carried out in
1854 by Hooker, the geology of the
Kingdom of Nepal remained unknown
until 1950, Between 1951 and 1967,
extensive geological mapping was carried

out wmder the Intermational Technical
Assistonce Program and by individuals, Terrace Doposit, Pokhara

However, the coverage of the country by systematic peological mapping was only
initiated by the Nepal Geological Survey after 1967, A total of 147181 sqkm. of
the country and various arcas have been covered by geological mapping s different
seales, The coverage sttus of geologienl maps available for the whole or part of the
country is presented in Table 1. The maps were prepared to address the regional
peology and tectonics of the country as background geological mformation for
applications in:

L ademification of targets for mineral prospecting und exploration,

Il.  planning of infrastructure and natural resources development aclivities.

FFrom 1995, the deparment has initisted a revision programme to improve and correct
diserepancies m existing onginal quadrangle geological maps, which will be finally
upgraded 10 an approved standard and uniformity for publication cither on a sheet or
compiled form. Among 162 quadrangle zeological map sheets, nine sheets have been
revised and pulshished.
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Table 1 Summary of Available Geological Maps
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Barrier Potential Map for Waste Disposal
Site, Kathmandu Vallay

Engineerning and Emvironmaontal
Geological Map of Pokhara Yallay

[n respense to the increasing needs for geological nputs in  miFastructure
development and environmental protection for the country, the DMG established the
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Table 2 List of Published and Unpublishad Engineering and
Ernvironmental Geological Map of a Scale 1:50,000

o e
mAMmaSns

1 Engnaerng and Environmental Geological Map of Kathmandu | 1989 Publishad
valey

2 | Enginoering and Envirenmental Geological Map of Pokhara Valley 1994 Published

3 Landslide Hazard Zonation Map of Phowa Lake Catchment Ares | 1998 | Comguler print

4 Poientigl Areas for Waste Disposal in the Kathmandu Valley 1998 | Computer print

5 Barrier Potential Map of the sail of the Katmandu Valley 1998 | Computes print

6 Barmier Potential Map of Sedments in the Kathmandu Valley 1998 | Computer print
a1 Daplh of 0-Tm =

7 Barmer Potential Map of Sediments in the Kathmandu Valey 1888 | Compuler print
Al Deplh of 0-50m |

8 Envranmental Gaological Map of Kathmandu 'I.’aue:,r 1988 | Computer prinl

] | | Envircmintal Gaological Map of Pokhara Valley 1984 | Compuler prind

10 Engneering and Envionmental GEI:I“:IQI:-:J Map of Butwal Area, | 2000 | Compuler prind
Seabe 1:25,000

1 Engineening and Emvironmental Geolopeal Map of Dharan Area, | 2001 Computer print
Scade 1:25.000

Engincerimg and Environmental Geology Section in 1993, The new scction was
charged with cammying out related peological studies effectively. In cooperation with
the lFederal Institule for Geosciences and Natural Resources (BGR), Germany, the
newly created section initiated its activities with the production of engineering and
environmental geological maps of two rapidly growing urban arcas. of the
Kathmandu and Pokhara valleys using RS/GIS techniques. The purpose of such
mapmng works was to provide geo-scientific information to planners, engineers,

decision-imakers and other users.

The DMG has objectives 10 prepare similar maps for other fast growing urban areas
requining geo-scientific mformation for urban planning and environmental protection.
such mapping is in progress and  also planned  for the Lumbini-Buemwal,
Dharan-Biratnagar ond Dang valleys. The published and unpublished engincering and
environmental geological maps presently available are presented in Table 2.

1.3 Seismological Research

The National Seismological Network started in November 1978 as a single seismic
station established on the Pulchocki hill-wp, which is situated on the southern border
ol the Kathmandu valley. Today it consists of 21 short period telemetric seismic

stations covering the entire country, As in other parls of the world, the seismic
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Table 3 List of Published Seismic Maps and Poster
Title : Scale Year Remarks

Microsetsmic Map of Mepal Himskya and  Adjoining
Region (March 1884- Decamber 1066) |
2 Epicentra Map of Nepal Himaksya 1:1,000,000 1998 |

{(March 1954-Dacember 1877}
The Naliona! Setsmic Network of Negal [Poster) 1999

4 Seismic Hazard Map of Nepal

slations  have heen nstalled with the
objectives of momtoring and evaluating
seismic activity 1o better understand the
causes and eftects of carhquakes and
ulumately te be able o mingate the
pssociated  destruction. The  Natonal
Seismological MNetwork was cestablished
in collaboration with the Labomtory de
Geophysique  Applique  (LGA)  and
presently is working in collaboration with
the Department  Analyse, Surveillance
and Environment (DASE), Paris. France.
The nerwork can acguire data  on

magnitudes as low as 2 on lhe Richter
Scale occurring in any parl of the country. A Seismic Slation in Taplejung
Seismic signals  recorded  at different

stations are relayed to the National and Regional Seismological Centres located a
Kothmandu and Surkhet for data processing and interpretation. The National
Scismological Centre  disseminates eanthquake data to  different national  and
intermational  agencies. It alse makes data available to agencies supporing
infrastructure development activities in the country.

Based on the micro-seismicity data, the DMG has prepared and published
Micro-Scismicily Epicentre maps of Nepal on a scale of 121,000,000 to 1:2 000,000,
Rased on this dat, the seismo-tectonic models of Central and Far Westemn Nl_"pul
Mimalaya have been preparced as a part of the scismo-tectonic research in the
Himalava.

In the present contex| of the country, the instrumentally recorded earthquake daty are
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Mational Seismological Metwark

very important for the assessment of carthquake hazards and disnster mitigation, Data
are cqually significant for planners and engincers who need to take remedial measures
in designing canthquake resistant infrastructures such as dams, bridges, buildings and

power iransnission lines,

i | S D ey Al

Epicentre Map of Nepal Himalaya
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Seismic Hazard Map of Nepal

2. Mineral Exploration and Development
2.1 Metallic Minerals

Swstematic prospecting and exploration actuvities have been carned out for different
metallic minerals including gold, copper, lead, @me, ron, nickel, coball, molybdenum
and uranium since the sixties. Such exploration activitics with the reconnaissance
geochemical survey and investigation of base metals undertaken with the assistance
of United Mation Development Programme from 1975 o 1980 and subsequent similar
works carried out by DMG could be considered as the major activities in the mineral
exploration programime in Nepal. The activities covered the Lesser Himalayan region,
As a result, some economic and sub-economic deposits of lead. zine, copper and iron
were discovered.

The activily stalus and development stage of wdentilied mineral resources, production
and revenue are presented in Tables 4, 6and 7. The mining  history of  metallic
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Ganesh Himal Lead and Zinc Mine

at 4110 m allituda

Primary Goldd Bearing Carbonate Rock,
Rolpha

minerals indicates that metals like gold, copper, lead, nickel, iron and coball were
mined albeit w2 small seale. Among these commadites, copper, iron, nickel and
cobalt were even exported to Tibet and Indin as recently as 1950,

Today the metal mining activity in Nepal has declined for all metals with the
exception of artisanal mining of gold plicers,

However, the Deparimem ol Mines and Geology is continuously making effons to
penerate new mining activities for metals like gold, copper, lead and zine. As a result,
the Nepal Metal Company, 2 joint venture project wis established in 1975 to mine
and mill 400 toms of ore per day, which is based on lead and zine deposit Tocated al
(ianesh Himal. The deposit contains (.85 million tons of ore at 12.08-13.6% of zinc
and 1.4-2.3 % of lead. The deposit is not currently commercially viable due to the
inadequate proven reserves. There is a preat potential Lo augment substantial tonnages
of new ore reserves by supplementary exploration aclivity which is presently
hindered by the unavailability of funds.

The potential of finding primary pold resources in Nepal 15 quite high. Ldentification
of gold maneralisations in bedrock exposures in Western and Far Western Nepal
considerably suppornts this pereeption. However, the systematic exploration for an
economic gold resource has not been performed due 1o lack ol approprisie expertise
and funds,
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Table 4 Commercially Imporiant Mineral Deposits Available for Invesiment
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Table & Existing Mineral Based Industnes
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Table 8 Major Minerals Production and Revenue from 18920 to 2000
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2.2 Monmctallie Minerals
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The Department of Mines and Geology conducted exploration for nonmetallic
minerals such as limestone, marble, dolomile, tale, magnesite, ruby, sapphire,
polychrome tourmaline, aguamarine, garnet, quartz and slate since 1965, From the
exploration, commercially viable resources of cement and chemical grade limestone,
marble, dolomite, tale, and moagnesite are known today. The exploration activities also
revealed the existence of rulbwy, sapphire, squamarine, tourmaline and guartz of gem

and mdusinal quality.

Chaukune Limestone Depasil, Surkhat

Kajeri Limestone Depasil, Sallayan

Three Cemenl Componies curmently in production, namely (1) Himal Cement
Company Lud, with a 400'tpd capacity (i) Hetouda Cement Industiries Lid, with a
A30ipd capacity and (m) Udaipur Cement Indusiries with an 800pd capacity arc
based on limestone deposits containing a total reserve of 104.5 million lons, A few
mini-cement plants are also contributing a small amount o the fotal cement demanil,
The cement industnies of Nepal meet 40% of the present domestic consumption.

Theretore, there 15 a great potential for the establishment of more coment companics
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in Mepal.

Limestone Quarry, Himal Cement Industry Gem CQuality Ruby, Chumar,
Dhading

Marble Cuarry, Godavari

Recently, the Department has awarded
licenses and negonlations are underway
for feasibility studies and estabhshment
of cement companies based on 31.6
million wons of reserve at the Chaukune
limestone  deposn,  Surkhet and 1744
million tons of reserve at the Narapani
limestone deposit, Arghakhanchi. One

maore cement grade limestone deposil was

Gem Aquamarine, Taplejung identificd recently at Sallvan and is also
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Gamat Crysial and Bead, Sankhuwasabha

in the process of advertising for a feasibility study 1o cstablish a cement operation.
Surface and subsurface exploration was completed on this deposit in 1998,

A few other limestone deposits also support the agriculture and chemical lime
milustries.

The Godavari marble deposit is producing marble slabs, which has demand that is
appreciably large in the local market and abroad. Similarly, one tale company
produces 10,000 tons of powder tale annually from the 0.3 million ton deposit at
Kharidhunga. The country needs continued exploration activities for commoditics
hke limestone, marble, dolomite, twle and magnesite. The potential areas of
non-metallic minerals have not been completely examined to cstablish the resources
available in the country. It is likely 1o discover some new resources of economic
importance. Gem qualily ruby, sapphire, aguamarine and tourmaline have not been
satisfactorily explored i the past even though the geological condition is favorable o
find commercially significamt resources, These particlular commodities require o
detail examination of potential areas.

The development and production status of some important resources identified during
exploration are shown in Tables 4 and 5,
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2.3 Construction Minerals

Limestone, dolomite, marble, quarlzite, granile, syenite, slote, boulder, gravel, sand
and cloy occur extensively and are the mam construchion materials in the country,
They are produced on different scales 10 mamly fulfill domestic demand and for

exports 1o India.

Impure limestones and dolomites of chemically inferior quality but having high
strength constitute important construction matenals in the country. Such resources are
found extensively distmbuted throughout the Mahabharat Range and have potentiality
for fulure quarry development, Their importance will be secondary to the boulder and
gravel resources of the country. Granite and quartzites resources of similar
geographical distnbution have also equal importance for the production of the
construction aggregates and block stones,

Abundant resources of boulder, gravel and samd are widely found in the rivers of
Terai belt and Churia Range. In many rivers, boulders are potentially productive and
exportable 10 neighbonng countrics. No conceptual frameworks have ver been
designed o develop export markets based on such resources. The initial evolustion of
these resources was done [or all the rivers during the eightics. The re-evaluation of
the resources 15 being carried out 1o establish the acrtual reserve due o changes caused
by flooding and the removal of these matenials for construction purposes in the past,

2.4 Petroleum Exploration

Peroleum is categonzed as the natonal prionty commaodity for exploration and
development. The Petroleum Exploration Promotion Project (PEPP) constituted under
the Department of Mines and Geology in 1982, functions specifically to promote
petroleum explomtion and development activities in the country. The southerm Tera
plains and adjoining Siwalik Range have been divided into ten different blocks, each
of nearly S000k¢.km, for the petrolenm exploration and development.

Composite data packages for the individual blocks are avalable to potential investors
at @ fixed cost on the fulfillment of the prescribed rules and regulations. The Data
Sales Packages (DSP) can be purchased m the Data Center ol Kothmoandu.
Photo-peological, aeromagnetic, gravity and seismic interpretations, general reports,
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or borehole logs are contained in these packages. A prospective investor must
purchase a DSP-A at o cost of USS 5000 1o be cligible to bid an the acreage.

Petraleun Exploration Blocks in Nepal

His Majesty's Government realizes that the pamicipation of a potential investor,
national or foreign, s essential o the exploration and development of petralesm in
Mepal In April 1985 the Departiment of Mines and Geology mitiated a global bidding
process o atimct potential companies to explore and develop petroleum in ten
exploration blocks,

The Shell Company from the Netherlands conducted exploration work in block no, 10
sttuated in castern Nepal after winning in the first auction held in 1985, One drill hole
was drilled down to a depth of 3.520 m afier the ¢valuation of scismic and other
surface data during 1986-90. It was o dry hole. However, the dma derived from the

hole was utilized to update the information,

In December 1998, after the fullillment of the evaluation, negotiation and agreement
pracess outlined for global bidding, His Majesty's Government awarded the right 1o
carry oul the seismic and peological studies in block nos,3 (Nepaljung) and 5
{Chitwan) to the Texana Resources Company of USA. Presently, the Company has
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initiated the activities defined in the agreement. The other blocks remain open to

potential investors for exploration bidding.

todel Gas Storage Tank, Kathmandu

2.5 Natural Gas Exploration

Nitural gas pssociated with groundwater
exists in the lake scdimemt of the
Kathmandu valley. The Depariment of
Mines and Geology mibated dnlling

aclivities for these methane gas resources

Drilling for Petroleum Exploration
in Block No. 10, Easl Napal

in 1978, The purpose was to assess the
reserves and possibility for utilization as
an alternative enerey. Initial drilling operations were carried out with the assistance of
Jupanese International Co-operation Agency (HCA). Subsequently, DMG performed
Further exploration activitics independently. From these netivities, the presence of 300
million cubic meter of methane gas was proved over an area of 26 sq. km. The
feasibility study was conducted m 199697 by a private consubant. The study

concludes that the use of methane pas is vinble for both domestic and indusinal

purposes.

Based on the above results, the DMG invited potential investors to bid for the
developmen and commercialization of the gos resources for the benefit of society.

The department has received proposals that are being evaluated.
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2.6 Coal Exploration

Existence ol peat, lignite and coal are
known in different parts of the coumry.
Among various occurrences examined in
the past, the coal scams identified in the
Dang Yalley and surrounding area seem
to be the most significant for utilization
a5 an altermative fuel in the country,
though the resource is very small. Oiher
economic coal deposits in fivourahle
formations are vet to be explored,

A Coal Mine in Dang

Table 7 Yearly Cumulative Revenue from Mineral Production
(From [958/ 8% 1o | 997/98)
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Pakistan
GEOLOGICAL SURVYEY OF PAKISTAN

This grticle was sulunitted by Me 5 Hasan Gosdvar, Divector Gensval, Geologleal Siervey of Pakistan, in

.Tq.ll.'.'m.l':lrr oz

REORGANIZING THE GEOLOGICAL SURVEY
OF PAKISTAN

&, Hasan Gauhar
Geological Survey of Pakistan

The Matwonal Geological Survey Organizolions (NGSOs) are among the oldest
governmenial research organizanions in most countries of the world.  They originated
because the governments realized that they need geological information both 1o povern
effectively and spur development of cconomies based on natural resources. Therefore,
their evolution which started with the establishment of the Brinsh Geologieal Survey in
8335, is generallv reflective of the history of scientific thought and state policies for
national development adopted by different countries m the terntories under their
jurisdiction aml control. This evolution hoas progressed from the classic frontier
exploration phase to the gradual development of an information base for use in
environmenltally sustainable exploration and development of nalural resources, These
resources include, but are not confined to minerals, fuels and water.  Land has also
o become a J'I-I'EEleJ.!-i resoures.

With the advent of the 21" century, there has been a growing realization on a global
scale of keeping a balance between the explottation of natural resources and a sustained
working of the carth’s eco-svstem as an “orgzanic™” entity.  Conseguently, most of the
MGS0s have now pn increasing thrust towards environment-related activities in
addition to ther traditional role of a resource agency.  This 15 being done by collecting.,
synthesizing  and  dissemunating  geoscience  information  through  inter  and
multi-disciplinary research invalving a large array of field and laboratory studies. Tn
short, a modem National Geological Survey acts as a knowledge-based organization and
i5 the major provider of geoscience mformation according 1o the changing needs of
sogiety, Like the other NG5O, the Geolomeal Survey of Pakistan (GSP) 15 also now in
the rearganization phase to moke it oble 1o perform geoscience activities according to
the short-and long-term national prionnes. The immediae magor thrust wiall be on the
provision of information needed for increasing invesiment in explonng and developing
mineral and other natural resources without adversely affecting the fragile
environmental equilibrinm.

Mission
Under the new orgamizational plan, the GSP has been assigned the mission 1o develop,

interpret and provide peoscientilic information about the country in all pertinent details
leading to the prudent and environmentally sustainable management of its natral
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resources thus contributing 1o the sccunty and prosperity of the peaple of Pakistan,
Charter

As the nation’s premier carth-science rescarch agency, the GSP is now chorered o
study the geology ol the country in increasing greater details by undertaking
mulii-disciplinery research mvolyving:

. peological mapping and other peoscientific surveys;

2. apprassal and assessment of mineral, energy, land, and water resources; and
Y, peohazards and environmental baseline studies,

Within the broader framework of this charter and to re-activate the mineral sector in the
couniry, the GSP is entrusted with the priority task of:
ab making an inventory of the know nuneral deposils of the country and to
assess their quality and quantity; and
by to conduct intensive rescarch for new muneral deposits and other natural
RS

The resulls of the GSP's scientfic pursuits and multi-disciplinary research are
supplicd 1n several forms such as reports, maps, and digitized data bases providing
descrptions and analyses of mineral, energy, and water resources; the land surface; the
underlying peological structures; and the dynamic processes of lhe earth operating
within the terntory of Pakistan,  This in turn will lead to sustainable resource
development, natural hazards® monitoring, prediction and mitigation: environmental
priiection and  conservation: public salety, security and health; and balanced
socio-econonue growth along with scicmilic and technological progress,

Organizational Structure

The geological Survey of Pakistan has the unique honour of being the only rescarch
organization which came into being with the creation of Pakistan on August 14, 1947, 11
now functions as a department in the Federal Ministry of Petroleum and Natural
Resources. 1L has s headquarters ol Quenta and regional offices i the provineal
capitals. The regional offices arc responsible for systematic geological mapping in their
respective arcas and to keep active iaison with the provineial and local governments for
their geoscience information needs and requirements, Advance research facilities and
techmical support services are primarily located at Quetta and Islamabad. Fig, ] shows
the new organizational structure of GSP along with the Rcilines planned for addition in
the near future.

At present GSP has 270 scientists including 150 geologists and a supporting technical
amdl dmimisteative stafl of %50, In the next lew years, number of the scientists is
expected to increase to 300 while the number of the supporting staff will be reduced o
600, This 15 a betler ratio of scientists and staft coupled with 1ast track computerization
are likely 1o result in enhanced owiput id stll better performance of the department,

Activities and Plans
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With an arca of about 00,000 sq. km. of which nearly 60 percent is composed of hilly
and mountainous terrain, the GSP has aclieved commendable progress for geological
mapping in Pakistan,  The entire outcrop region has been mapped on 11000000 and
1:2350,000 scales. In addition, about half of the outcrop region has been mapped on a
1:50,000 seale. Under the reorgonizaiion plan, the entire outcrop region of the country
will be mapped on a 1:50,000 scale by 20010, Environmental and Quaternary zealogical
map on a 1:50,000 scale are also being prepared for major cities and sites of heavy
comstruction andior industrial and infrastructure development.  Simmlarly, District
Geological Maps are being produced 1o help local’provincial Governments
underinking integrated and environmentally sound development in their respective
Fegions.

About 20 percent of the country has been covered by gravity and magnetic surveys and
neprly 10 percemt by acromagnetic survey, I is now planned to have acrinl
geophysical converge of about half of the national territory by 2005 and increasc the
pace of ground geophvsical surveys by about 300 percent in the next two years,
Cieochemicnl surveys have been corried out in some promising arcas of metallic
minecralization. More than 130,000 meters of drlling and analysis of over JUOM
samples have been done for various explortion and research projects.

Currently, GSP is in the final phase of evaluating the coal potential in the Thar desert in
the southeastern part of country, A resources potential of more than 175 billion tonnes
of lignitic coal of Paleocene age has been established over an area of 9,00 sq. km. (1
this, about 9 billion tonnes have been colegorized bs proven reserves within an area of
300 sq. km explored through intensive drilling. This coal will be used for mine-site
power peneration and also possibly Tor m-situ gastlcation,

Recently, GSP has discovered the country’s first economically exploitable ron ore
teposit at the base of Cretaceous sediments about 100 km south of Quetta, Existence of
about 200 million tonnes of oxide ore averaging 35 percent iron has so far been
catablished,  Moetallurgienl tests have proved that the ore is suitable for blemding
purposes with the imporied ore to produce sinter and mg won.

Several parts of the ard and semi-arid Balochistan province have been facing acutc
water shortage for lasi three years due to continuous drowght and low precipation, As a
result of GSIP's hydrogeological studies, large quantities of good quality water has been
found a1 workable depths in the hard rock aguifers mostly belonging 1o Jurassic and
Terary himestones.

GSP will soon be launching in both primt and eleclronic forms a comprehensive
Bibliography and Index of the Geology of Pakistan containing about 8,000 references,
The Geological Map of Pakistan first published in 1964 15 in the process of revision and
updating. s new version is expected to be published by March, 2003, This will be
Fallowed by the publication of other themalic maps at the same scale such as the
Tectonic, Seismotectome, Metallogenie, Mineral Resources and Hydrogeological Maps
of Pakistan.
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CORRESPONDENCE ADDRESSES

GSP Headguarters, ' National Geoscienee Research
Quetta Complex, Islamabad

Contact: Dhrector { Planning & Information) Project Director
Fostal P03, Box Mo, 15, POy Box Mol 1461,
Address: Sariab Road, Quena. Shahzad Town, [slamabad.
Telephone: 0D81-0211041 051-02255130-40)
Fax: DE1-9211361 051-92551360
E-mail qtafa gsp.gov.pk poii geolab,ish sdnpk.orge

GSP Website: wwwogspagov.pk

GSP'S PUBLICATIONS

Geology of Khaur Quadrangle (43 C7) Anock Disinct, Munjab, 5. Habib Abbas, Alial Au
Khan, Oh. Asghar All; LR, MoA20.

Geolopy of Shabozal Quadrangle, Loralm District, Balochistan, Munirul Hag, Sadig
Malkani and Shahid Hassan Ehan; LR Ko G4d6

Geoloey of Kolkar Cuadranzle, Lovalan Dusteict, Balochisian, Masood Tang. Sadig
Malknni, Muniml Haq amd Shahid Hassan Khan; LR No.647.

Gravity and Mapgnetic Survey in Sheikh Faral, Chichawatni and Kamalia areas, Punjab.
Saleem Javed, Abdus Salam, M. Asghor, Bussell Mazirullah; LR No6S1.

Barite mineralization in Mekhar area, Loralal Distriet, Balochistan, Sadiq Malkam and
Mzsood T, LR No 672

Reconnaissance  gravity-magnetic profles for won ore exploration in Nizampur area,
NWIET, Khurshid Alwm and Russell Muerullsh; 1R No. 681

Preliminary report on gypsum deposits of Sulaiman Range, Sadig Malkani; LR, No.706.

Dreep vertical electric soundings [or the explomtion of hard rock agquiters i Cuctis Cani,
5. Wagar Hussain Nagvi: LR No.TI2.

Giossans development in the Jurnssic carbonate rocks at Maki Dhoro, Kalat District,
Balochistan, 5. Nayyer Ahsan, Akhtar Mahmood Subhani, Rehmat Ali; LR.No.715.

Test peophysical waverses over gossan cxposurcs at Make Dhore, Kalat [Disorct,
Balochistan, Russell Nazinullah, 5 Wagar Hussam Magvi and D, 5. Nayyer Ahsan;
LR MNoFLE.

Regional magnetic survey in parts ol Faisalabad-Thang-Khushab and Toba Tek Singh
districts, Punjab, Rashid Pervaiz; LR.722.

Magnetic survey of Lahore-Knsur-Okarn-Bahawalnagar-Faisalabad  and  Sheikhupura
distrcts, Pumab, Saleem Javed, Rashid Pervaiz, [LR.No. 723,

Status ond application of various teehnigues for gold analysis, Heshamul Hagque, Hyder
Kamal and Ghulam Muhammed; LE Mo 725,

hscovery of first dinosaur fossil in Pakistan, Barkhan District, Balochisian, Sodig Malkan
and Mubammad Anwar; [.LR.No, 7312,
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DISCOVERY OF DINOSAUR FOSSILS
IN PAKISTAN BY GSP

A team of peologists from the Geological Survey of
Pakistan (GS1') has made the first ever discovery of
dinosaur  fossils  from  the nontheast ol Vitakri
arci, Barkhan district, Balochistan. The fossils were
firsl reponted by M, Sodig Malkany, Assistant Director
and  Chaudhey M, Anwar, Deputy Dircctor, GSP
Quenta. The fossil remains, collected so far, manly
comprise of the foreshind limbs. More than fifteen
hundred dinosaur fossil picces have been found in the
PPab Formation of Moastrichtan age (72-65 million
vears). With this discovery, Pakistan now  stands
amongst the Tew countries of the world from where
a [inosaur fauna have been reporied and which have
witnessed the global event of mass exnnction around
63 million years ago, In this period hundreds of species
of animals and plants were viped out from the surface
of the earth.

The dinosaurs of Pakistan are expected to generate a lot of inerest in local and
global geoscientific community, and may open several new avenues of research in
Pakistan ke paleo-faunal and paleogeographic inference, migration pathways ol
dinosaurs, location of land bridges in central and southeast Asia dunng the
Cretaceous penod.

The GSP has published an interim report {Information Release Series No732) on
this discovery and further research is continuing 1o lind more dinosaur [ossils for
possible construction of a complete skeleton.
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ARE HIPPOS ANCESTORS OF WHALES?
GSP’S SCIENTIFIC ENDEAVOUR

A team comprising researchers from the Geological Survey of Pakistan and the
University of Michigan, USA has discovered partial skeletons of 47 million years
old Fossil whales in the eastern Balochistan. The fossils include partinl skull, axial
skeleton and vinually complete hands and feet, The lTossils were collected from
transitional beds at the top of Habib Rabhi Formation and base of Domanda
Formation, 2% km northwest of Rakhni, District Loralai, Balochistan.

The GSP and the University of Michigan at Ann Arbor, USA have a long term
collaborative project on the Farly Cenozoie Paleontwlogy & Stratigraphy of the
Sulaiman Range. Dr, Philip D, Gingerich, Director, Museum ol Paleontology and
Iyad S, Zalmout, Researcher, UM and M/S Munirul Hague, Intizar Hussain Khan
and Sodiq Malkani, Assistant Directors, GSP, Quetta carried out ficld rescarch
during October, 2000. The newly discovered fossils of whale by Mumirul Hag are
impartant in augmenting the theones about which land mannmals were the ancestors
of whales, porpoises and dolphins,

Modern whales lack hind limbs retaining only vestiges of pelvic bone and hind limb
elements embedded in the musculature of the body wall. The new whale species
retain diagnosticnlly artiodactyls charactenstics, showing that cetacean has evolved
from carly artivdactyls. Discovery of the new whale fossils confirms that the whales
were land mammals which adapted themselves 1o aquatie life, retaining many
features of land mammals, These fossils suggest that the whales evolved from early
ancestors of hippopotami, sheep and deer and also that hippos may be the closest
living relatives of whales, The presem discovery has produced high interest in local
and global scientific community for opening up several new vistas of rescarch for
{unctional morphology, evolution and phylogeny of whales.

The latest issue of the Joumal "SCIENCE" (Vol, 293, Scptember 21, 2001) carries
ils cover story on Pakistani whale fossil by Philip D, Gingerich, Munirul Hag, lyad
& Zalmout, Intizer Hussain Khan and M, Sadig Malkani (www.sciencemag,org). Dr.
1.G.M. Thewissen, EM Willinms, LJ.Rose and 5.T.Hussain have also published
their findings in the journal "NATURE" in its Vol 413, Seplember 20, 2001
(www.nature.com). The "Daily Telegraph" of UK and "National Geographic”
magazine of USA also carried news on Pakistani whale fossils in their issues of
September 20 and Movember, 2001 respectively.

The GSP has earher
issued an mterim report
on "Evolution of
Whales®  from  ecarly
Artiodactyls: New
Evidence form Pakisian
as Information Release
No. 751 by Munirul Hag
and Imran Alhmed Khan,
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EXPLORATION FOR HARDROCK AQUIFERS
IN QUETTA VALLEY

Large subsurface reservoirs of good quality groundwater have been discovered by
the GSP in the Jurassic rocks of Murdar Garh Range in Quenta Valley, Balochistan,
The GSIMs programme of hydrogeological and peophysical studies was carried oul
with the support, cooperation and collaboration of the Engmeers 12 Corps of
Pakistan Army and the lrngation and Peblic Health Engineering Depantments of the
Ciovernment of Balochistan,

The success of this programme has averted the grave erisis that has been created
due 10 2 sharp depletion of alluvial aquifers in Quetta valley which have been the
prime source of water supply to the provincial capital. By establishing a sound and
sustamalble altermate’addiional water source. the people of Quena have been
relieved from the fears of Quetta becoming a ghost lown us o resull of large scale
forced migration of population because of non-availability of drinking water.

More than |20 sites have been investigaled and 30 sites recommended for test
drlling after camying owt  geological, geophysical and  hydrogeological
investigntions. The hardrock aquifers are located within Chillan Limestone. This
formation 1s exposed in the hills surrounding Quctta and also form the basement of
the Quetla Valley, The Chilton Formation contams [requent beds with fractures,
solution cavities and cavernous features which provide stromg and enhanced
frequent beds with fractures, solution cavities and transmission capacity of water
Mow. Subsurface detection of the confined safurated zomes was done through
clectrical resistivity surveys, drlling and bore hole logging. pumping tests. water
Now modeling, geochemical analysis, cte, Twenly seven lest wells have alreudy
been completed. Success rate has been better than 90 percent,

Pumping tests at 10 wells have shown sustainable yields of 2,000-10,000 m ¢ day
with a nunimal draw down of 1 -3 meters. The planned 30 wells along the three
Nanks of Murdar Garh Range are expected to give water vield of more 30 million
m3 per vear which amounts to 60 percent of Quetta valley's normal water supply,
The chenueal mnalyses show that the quality of this water is in accordance with the
mternational standards for potable water, as prescribed by the World Health
Orgomzotion.

In order to give a further and more dependable boost (o the newly discovered
proundwater resources, the GSP also plans to investigate some major inleresting
gevlogical structures outside the Quetta valley. These mclwde the Zarghoon syncling,
Sarakhulo-Koch falt, Spin Karez-Hanna fault, ond the fold plunge along the Takat
hase.
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BANKABLE FEASIBILITY 5TUDY
OF THAR COAL DEPOSITS, SINDH

The Thar desert in the southeastern pard resources by drilling on approx. 1 km
af Sindh province, Pakistan hosts vast grid,
subsurface resources of ligmitic conl. In '
order to develop these resources on a fast
irack basis, a high level task foree has
been constituted with the President of
Pakiston  as  ils  Chairman and  the
Governor, Sindh and the Federal Mimster
for 'etroleum & Materal Resources os
Vice Chairmen,

The Thar coalfield is about 90460 s¢. km,
with  dimensions of 140 km.
(north-south) and 65 km. {(cast-west),
GSP/USGS delineated the coalfield by
drilling 38 exploratory holes at a spacing
ol about 22 km. Subsequently, studies
were  carried out by GSP ounder a
development scheme in four specific
tracts/blocks covering an area of 356 54q.
km. of Thar coallield for systematic
evaluation and appraisal of coal

By the June 2001 the coal resources of the Thar coallield based on the exploratory
drilling of 217 holes with a cumulative drilling of 51.076 metrage have been
estimited at about 1755 billion tonnes. OF these nbout 9 billion tonnes are
categonzed as proved reserves.

The thickest coal bed ealled the "Thar Coal Scam” is persistent over most of the
area in the four investigated blocks, 101 present between 150 and 203 metres depth.
The maximum thickness of the scam is 22.81 metres. The cumulative coal thickness
in the blocks vares between 7.135 and 36,00 metres. The thickness ol overburden
varies from 114 10 over 200 metres and the sand dunes above the average ground
level in the arca increase it by another 30 metres. The quality of coal has been
determined on the basis of chemical analyses of more than 2,000 samples.

The Thar coal deposit is & major energy resource, which has the potential 10
transform the energy equation of Pakistan, at & time when a continuing high level of
energy demand can be foreseen in the long term, In addition, the development of
this major indigenous encrgy resource would offer the prospect of employment and '
infrastructure development in one of the most under-developed and very remote
area of Pakistan. The commitment of federal ond provineial governments to & policy
of encouraging private sector participation in the energy sector provides a
framework for future development of this huge resource,
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5P s undertaking coal explomation and charactenization studics in Thar coalfreld
1o generate outhenue and dependable techmical data that can help in airactng
foreign mvestment as well as 10 promote and  fcilitine the emergence of a
competitive domestic private sector coal industry capable of developing large coal
mines and utilize coal for power genermtion and Tuel and feedsiock in various
mdustries, To further this cavse in established cconomic terme, the GSP and the
Sindh Conl Authoruy (SCA) have jomntly prepared a PC-11 Scheme for the Bankable
Feasibility Study of Thar Coal Deposits. The sludy beginning July, 2002 will take
about 18 months to complete and will cost about Bs 1980 million. The project will
be funded 20 percent through the Federal Public Secior Development Programme
while the Government of Sindh will make 20 percent contribution.

The overall objectives of the proposed study will be achieved by employing
reputable consultants through imtemational bidding. The consultant will be required
to prepare project-specific proposals for mining feasibility of Thar coalfield for
mine-site power pencration aking into account the technical, cconomic and
environmental factors for mining and power generation.
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GSP PUBLISHES FIRST DISTRICT
GEOLOGICAL MAP

The CGeological Survey of Pakistan has initiated the preparation of districl
genlogical map. The first map ol this series has been published for Chitral district
on 1:3,75,000 scale, The map containg useful information on the exposed rock unils
and their tectome frame work. All the major localities of metallic and industrial
mineral and precious, semi precious stones are shown on this map. [ also describes
geo-chemical target areas and metallogenic zonation of Chitral district. Mubammad
Asliom, Ashral’ Khan and Rab Nawaz Khan have prepared this map while Hussain
initiated the proposal of District Geological Map and Arbab M. Sabir Hayat Arbab
have done its editing.

Some other District Geological Maps which are under preparation and planned 10 be
published during 2002 are of distnets of Kohal, Karak and Abbottobad in NWEFP:
Rawalpindi. Mianwali and Dera Ghazi Khan in Punjab: Karachi and Dadu in Sindh;
Quetta and Zhob in Balochistan: and Mirpur in Azad Kashmir,
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BOOK REVIEW

Metallogeny and Mineral Deposiis of Pakistan

by Ali Hamza Kazmi and 5, Ghazanfar Abbas

Printed by Graphic Publishers, Nazimabad, Karachi, Pakistun

Published by Orient Petroleum Ine., Diplematic Enclave, G-35, 1slamabad, Pakisian. 264 pp
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AH., Kazmi, former Director General, G5P and 5.
Ghoazanfor  Abbas, Dircctor (Balochisian), GSD, METALLOGENY AND
Quetta have come up with a monumental work on MINERAL DEPOSITS
economic geology of Pakistan which will fill a OF PAKISTAN
critical gap in present knowledge on the mineral
resources of the country. The book 15 an invaluable
addition 1o geological literature of Pakistan, Even
though the title of the book 15 Metallogeny and
Mineral Deposits of Pakistan, extensive coverage
has been given to host rocks, ore forming processes,
types of mineral deposits and metallogeny & plate
lectonics,

Mineral deposits have been desenbed in first two chapters under vanous heads such
as those related to plate lectonics {(gold, silver, platinuny, won, lead, zine, manganese,
radioactive minerals, etc), mineral fuels (coal, petroleum, natural gas), precious and
semi precious stones, cerpmie and industnal minerals,

The book gives a bref account of the mineral occurrences and various 1ypes of
mineral deposits of Pakistan in the light of plate tectonmics theory, Even a
non-professional can benefit trom the discussion as to what is metallogeny, what are
ores, minerals and rocks, how they are formed, what are the different types of rocks
and what kinds of minecrals are associated with them and what are geological
processes which from dilTerent kinds of mineral deposils. The third chapter on Mlate
Tectonics explains the plate lectonics theory, the structure of the carth and how 1t
provides a mechanism for plate movement, different kinds of plate margins and how
they form habitms [or mineral deposiis.

The fourth chapter presents an outline of the iectono-metallogenic zones of Pakisian,
and the minerals. which characterize them. Chapters five 1o nine contain an account
of metallic minerals, mincral fuel, precious slones, cernmic minerals, and lenilizers,
and industrial minerals. The available mineral data is presented in a tabulated form
on more than 200 metallic and 140 non-metallic minerals showmgs and deposits
giving  information  concerning  the name and  location of the deposil,
tectono-metallogenic setting and type of deposit, quality, grade and size.

The last and final chapter deals with the possibilines and prospects of exploration
and development of minerals in Pakistan., It s followed by a comprehensive
bibliography and index. This latest book provides the much needed concise and
up-to-date information on mineral deposits of the country, to all those who are
imterested in maneral wealth of Pakistan such as students, reseacchers, economists,
planners, prospectors, entrepreneurs as well as the general reader. It 1s hoped that
this book will be well received by teachers and students of geology, mining and oil
companics, and by a wide range of scholars and the geoscientists community at
large.
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Sri Lanka
GEOLOGICAL SURVEY AND MINES BUREAU

Thiv eprticle an ficivead enie e Sed Loonkn AMfimeverls Yoarbaok 200027 Dive o the foeited |'4'r1_:_'illr sverileifile B
the pewstetter, the Yearbook was excerpied and edited,

MINERAL RESOURCES OF SRI LANKA

1. Introduction

Sri Lanka, an island country with approximaicly 65 thousand square kilometers in area
{and about 15 million people), is reasonably endowed with industrial mineral resources,
but not with metallic nor energy resources.  Hydrocarbon resources have vet (o be
found within our offshore Exclusive Economic Zone of Sri Lanka.  The country is very
well endowed with precious and semi-precious gemstones,

Industrial minerals include graphite, ilmemte, rutile, zircon, quartz, feldspar, clay, kaohn,
apotite, silicn sand, mica, caleile, and dolomite.  All these minerals are mined in
quarmies or superficial pits.  Two underground mines are for graphite and are located at
Bogala and Kahatagaha,

Of the industrial minerals, graphite and mineral sands are our raditional export-onented
mineral commaodities.  Consequent to the expansion of mineral based industrics during
the past fow decades, a substantial number of minerals are exploiied today at an
incrensed pace.

Oceurrences of mineral resowrces are shown in Figure 1.
2. Mineral Sands

Exploitable beach-sand deposits are located at Pulmoddai, Induruowa, Beruwala
{monuzite, zircon ad gamel), mouth of Kelani Ganga (ilmenite). north of Negombo
(ilmenite), Kudremala Point (ilmenite), Mannar south {ilmenite), Devinuwara {ilmenite
and garmet) and Hambantota {garnet).

Mined 1lmenite. rutile and zircon are exported in bulk. A small quantity of mtile is
used by local indusines.

Recently Repassance Gold Field Corp ol Australia found miner:l sand reserves
amounting o aboul 1OT billion tons in northwestern coastal belt around Puttalam,
The sand contains seven to eight percent heavy minerals mainly ilmenite.
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Figure 1 Mineral Resources Map of Sri Lanka
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During 1999 and 2000 mineral sands were not exported due to prevailing obstacles
shipping the products Trom the mining site as a result of unlBvorable security siluations,

Table 1 PRODUCTION OF MINERAL SANDS {Tennes,  Rs. Millions)

1997 1995 1999 2000 {1 [1]
Commodity Oty.  Valoe Oy, Value Qo Value Q. Value O Value
Imcnite 1 Tk A K rna - - - -
Hoaidi | Rt ] aaE [ELLY 45
Lircon 12459 224 =14 na 3 = ” 5 ‘ L

HiTillmenite 4364 B2 KR FL -

Table 2 EXPORT OF MINERAL SANDS { Tomies)
Rutile
Year Country iy, N X ";-'aiunﬁl -
10y Senegal RN  m
1994 Epvm 40,0 22 BN AKX
Japan 10,10 U000
Pakastiay S0 LR L]
2000 Egvpt 000 278 39000
Tjan LRI UL T
Crrnam 160 T 56500
2001 Eaypt 30040 135 6896352
Japan 1000141 AE BHO0O0
Eanva I 19 20Hk00
Fakistan 151.2 Bl 304,34
LK, 2T U7 930,20
Hmenite
1994 Germany 40 14 100100
1994 Egypt 400 % 00000
el i) Cman .0 572,00
20011 Egvpt 432 5 30080
Airean F
1998 USA ' ] 11 200,00
14 - = =
el 11113

2001 - -
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3. Ceramic Raw Materials

3.1 Kaolin and Ball Clay

Annual kaolin production is sufficient to caler to the demand of local ceramie industry,
Refined super-grade kaolin is used for igh-grade poreclain ware mlended for export.
Different prade of kaolin is produced for rubber, plastic, carthenware, refractors and
other products,

Kaolin and ball clay produced are wsed exclusively by domestic industrics. and export
of any raw or processed mineral used in the ceramic industry 15 not allowed.

3.2 Feldspar

Feldspar is mainly used in the ceramic and glass industry.  There are several producers

who supply feldspar mainly from Matale area, for domestic users.

3.3 Silica Sand

A very large silica sand deposit oceurs in the Ampan-Vallipuram arca in the Jaffina
Peninsule. Al of the silica sand is consumed by the two glass-manufacturing
companics and ceramic-ware manufaciurers,  Export of silica sand in any form is nol
permilted,

3.4 Calcite

Calcite is mainly used in domestic ceramic industry.  Most of the supply comes [rom
the Balangoda area, At present the Tocal requirement 1s met by the existing guarrics,
and cxport is not permitted.

Table 3 COMNSUMPTION OF CERAMIC RAW MATERIALS (Tonnes)
Commuodity 1997 14993 144 2000 201
“Ball elay 33 3 24 478 26 678 27 525 24 840
Calcite 1 431) 3 700 5 443 4 320 3 507
Feldspar 2567k 25 274 26 012 7% 638 27 438
Kaalin o070 TR 12 573 12 230 9 403
Silien sanl 244493 35 415 29 735 27 055 T M0k

Vein quariz 2 16l 2 382 2 BI8 3795 2 955
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4. Construction Materials

Construction materials produced in Sn Lanka include; Miocene limestone for cement,
dimension stones mamly for buildings, crushed rocks, and inland corals and sea shells
for lime production poultry Teed,

4.1 Dimension Stone

Sri Lanka has large resources of rocks suitable for dimension stone, but dimension stong
ang polished slabs are still tomed out i hmited quantities,  They come Trom open pits
or hillsidle excavations of rock outcrops.  Dimension stoncs are cut to specificd shapes
and sizes for use in butldings and other copstruction purposes,  Sipmificant portion of
the production is exported.

Table 4 PRODUCTION OF DIMENSION STOME (Tonnes)
Yoar 1997 19y 149549 2 201
Oy, 3 GiK 7 26w 12 | 40% 23
Table 5 EXPORT OF DIMENSION STOMES [ Tommes)
Year Carianifey iy Villuoe(%)
199R Tarwam 260 23875
Ciarmnuny I 720 REJRUIF
Mewy Fealand T 2
Anstralia x| 2517
1R Australia 341 2084
Frange 5 7 34X}
linalica LT A2075
Tnaly 142 31351
Japnan 14 K el
Swilzerland 2304 30 TG
2k Australia (k1] 14 32
Tongkong ] 5
Switeerland T3 BE =48
Taiwnn 275 X2 47
ltaly b 25055
Maldives 4 13 30k
Crerinany 1& 233
2] Lizchiensiein | 917 2ifs [ 2060
Japun i 2l
Taiwan 352 41 177
Maldives ]| I 335
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5. Fertilizer Materials

5.1 Dolomite

In Sri Lanka dolomite is mainly wsed for the manulbeture of ceramie ware and lime ond
as fertilizer.  With the rapid exhaustion of coral and shell deposits i the southemn
coaslal area, dalomite i5 the only alternmtive raw material avalable for Time production.
There arc government restrictions on the export.

Table 5 CONSUMPTION OF DOLOMITE (Tomnes)

Industry 1997 19958 159499 2000 2l
Cernmle & Glass q 177 R T T i 1 T |ih 525
manufacturing

Fertllbeer 13 146 2 619 12 150 31 udn a9 14
{Constrociien 5 101 4 0T IR 30 KW 37 4311
material {lime)

Oher 320 21 L % 5 1 736 7 =Y

Total 21 ERS 35 403 42 (2l 75272 93 160

5.2 Apatite

In Sri Lanka apatite is powdered and used as fertilizer for long-term crops, such as tea,
rubbier and coconul.  Recemt studies by a foreign firm have been successful in
identifying a method, which is commercially applicable for production ol super
phosphate.  There are government restrictions on export of apatie.

Table 7 PRODUCTION OF APATITE [ Tonmes)
Year 19497 14FER 154 {1111} 2ol
Oy, 19 615 37 S i 258 M43 35 7

. Other Industrial Minerals

6.1 Graphite

Ciraphite is one of the major industrial minerals produced in St Lanka and it has been
exported Tor over 40 vears.  The best known areas for graphite are confined to the
Central, Sabarngamuwa, Southemn, Northwestemn, and North Central provinees.

High-grade graphite s used for crucibles ond lubricants and dust grade for foundry
facings and polishing. Graphite is used in dry cells, as a refrctory maleral n steel

making, in electrical work and in o large number of other industries.

Although Sn Lanka has some of the world’s best graphite with high carbon conlent
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(99%), 0 negligible quantity 1s used domestically for peneil industry.  Ninety nine
percent of the production 15 exported.

Table 8 PRODUCTION OF GRAPHITE {Tonnes)
Year 1997 199% 1999 2000 2001
Oty. S 400 5 01 4 50 5 o2 6 585

Table 8 EXPORT OF GRAPHITE { Tonnes)
Country 1995 1999 2000 2001

Qux. Value Oty value Q. Value O Value

(%) (%) (5) (%)

Arstrafia W6 ITOn 1@ S0 T 766 % 3 %5
Rargrhades! 0 470 0 860 G 10412 40 1725
Germany 0 o . = 29 48 TR 135 19
Greoee 2 . i z 0 416 4 .
India i I oY AT 21 afF XTI 443 5N
Japan | 180 407TM 244 TTHER O IM0 W70 3T 1152 5500
K : 2 % 2160 % 2K : =
New Foabi] 2 8 40 : - - - ]
Piakistan |25 MDGN 17 26550 e 200 10 104 315
Philijypines 0% 2 418 05 2418 05 G 1% 1T
Thailand &) 17 370 6 17350 125 3664 0 15 530
Turkuy - - - - - - 45 12 400
LK. a0 11602 WO 46 1S 10 RMMM WS 630 (70
USA T RS 5% @S 5 TIIT IR N ATR
China . g : " E - 30000

6.2 Mica

Mica deposits are Tound in the Talagoda, Madumana, Pallekelle, Talau-ova, Badulla,
Maskeliva, Madugodn, Udumulla, Maula, and other localities,  The important
commercial types are muscovite and phlogopite.  Sheet mica is mainly used in
clectrical and clectronic mdustries.  Scrap and ake mica is processed mto growmd
mica. Dryv ground miaca is used as filler in plastics. floor covenngs and paimis.
Produced mica is all exponed.

Table 10 PRODUCTION OF MICA (Tonnes)

Year 1997 199% 1099 200Hy 20nm

Oty. 3 0 2 &) 1 425 1 491 1 161
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Table 11 EXPORT OF MICA (Tonnes)

Country 1998 T 2000 2001

Gy, Value Qiy.  Value Qv Value Oty Value

(%} (5} i5) (%)

Beclgium ™ M TS Mmoo W =4 3 551 il 18 050
{ Thimns - - [} L - -
Fraawu X T A [EED X 4 M - =
Japan 1635 SI23W TOMATE O 1R TR 10 359360
Koreu 3 e 55 X170 2125 fid 955 B 15 &)
Ronumnia - 035 Y
Switzrriand 3 | 140 0 042 A WD

7. Gemstones

S Lanka is well known for its precious and semiprecious colored gemstones and is one
of the very important producers and exporters of the world.  Some of the best-known
pem-mining areas are Ramapura, Elahera, Moneragala, Kamburupitiva, Okkampitiya,

and Balangoda,

The gemstones produeced in Sri Lanka inclede sapphire, mby,

aguanarine, wpaz, ourmaling, garnet, spinel and zircon,

Tabla 12 EXPORT OF GEMSTOMNES

{Haousgnd ciraes, Fs, Mallions)

1917 (L ey I L
iy, Wil L1 Vilue Qv Value . Value v, Valug
Blax
TS 145 4.2 1157 1554 I s 177 26912 na 1=
sapphilie
Star
5253 L] 511 1EL& JUE A a4z SRR s na T
sapplslre
My in R & 54 i} ElL 15K 1042 i ra
Star ruby 1.3 WL 15 Ix3 1.6 50 24 1T n L
[t ey il.E fkh 4 40 Ml a4 REER dE bl 3 (5 ] s
CHbsery It AffLS 1 &FmA 12 s 8 I 1nlki 12 4289 11541 e 1l Iavin r i
Tiaal
17 18k 1 i | |2 Ml 2 RuT.W I3 540 LI N i 9T LT ] Lma
Eiparls

Currency exchange rate - USE 1

9 upees (Rs) ns of 31 December 2001,
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8. Commodity Summaries

Table 13 FPRODUCTION OF MINEARALS {Tonnes, wnless otlerw ise speci fied)

MINERAL SANDS 15957 1994 15 I ITH 1] 2001
lNmenite 17 18 il il nil
Hulile 2 o | W30 nil mil nil
Lircen 12 251 4 Kl nl mil mul
HIETT Himenide 4 564 3030 il il il

CERAMIC  RAW
MATERIALS

K ulin 20126 11 12 573 12 230 Q403
Ball clay 13 730 2d 478 6 678 27 325 24 Rdb
Feldspar 25 6Th 25 274 Moz IH BN T 438
Viln quanris 154 11 =5 14 553 13 230 15 731
Silica sand 37 8RBT 35 425 MV 27 055 e (40
Caleite 3930 X T 5443 4 320 3 =7
CONSTRUCTION
AIATEIRALS y
Limestnne LIEHT (KD TIE g ax3 ATT ] 5K 1% 5M
DNpcnsion stone 2R L 320 1 407 2 I
Tuland ¢oral Gy 5 45y 4 33z 5 203 1 34%
Soeq shells Sayg 5 E75 11 &34 2 4 |RH
FERTILIZER
MATEIRALS
Duslom |l JrRAG 35 S8 a2 {21 75 172 Sk |fdd
Apatite 634 7 508 M 258 ad k3 35 T
OTHER
MINERALS
Czraphite 3 4N 5 910 4 5492 i L] f 535
Mlva 3 T 2 TR 1 <25 I alsa] I 16k
Kalt 163 751 b L Uy T Ty 120 272
Gypsum 15 m= bt 455 a

Lrems(earats) O TR 605 12 932 (0 f 644 £7] T

It
&
=
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Asia and the Pacific members of ICOGS
Asof | October 2002

Australin: Geoscience Anstralia
Address: GPO Box 378, Canberra City, ACT 2601, Australia
Represemative:  De Neill Williams, Executive Director
Phone;HG61-2 62499604 Fax:H61-2162499909
E-mail: neill.williamsiga. gov.au
Bangladesh: Geological Survey of Bangladesh
Adledress: 153 Pioneer Road, Segunbagicha, Dhaks 1000, Bangladesh
Represemiative: M. Wazrul Islam, Director General
Phone: i 880-2)83 14800- 10 Fax: t{HR0-2 3349500
E-mail: gshiagni.com
Bhutan: Department of Geology and Mines
Ministry of Trade and Industry
Alddress: Post Box 173, Thimphe, Bhutan

Representative:  Mr. Dorji Wangda, Director
Phone:+(973-2)323006/322879/323349  Fax: +{975-2)323013
E-mail: gshmit@adruknet.net.bt

Cambadia: General Department of Mineral Resources
Ministry of Indostry, Mines and Energy
Aulidregy: 45, Preah Norodom 13lvd,, Phoom Penb, Cambodio
Representative:  Mr. Chea Socheat, Depuly Chiel of Gealogical (MTice
Phone:+HE55)015914187 Fax:+{#55-23)426283/42601 1
China: China Geological Survey
Ministry of Land and Resources
Adldress: 17 GuanvingyuanXiqu, Xicheng Disinct

Beijing 10035, People's Republic of China
Representative:  Prof, Zhang Hongtao, Deputy Dircctor General
Phone:H86- 10166157 | 43 Fax:+{8h-10066 175450
F-mail: fndjidiacenpok.ne

Imilin: Geological Survey of India
Address: 27 Jawaharlal Nehru Road, Kolkata 700 016, India
Representative:  Mr 5Sn P.C. Mandal, Director General
Phone: {9 1-33240.6976 Fax:+i{91-331249-09536

E-mail: gsi_chglvenl com

Indonesia: Geological Research and Development Centre
Agency Tor Research and Dovelopment of
Energy and Mineral Resources
Address: JI. Diponegoro No, 57, Bandung 40122, Indonesia
Representative:  Mr, Bambang Dwiyanto, Director
Phome: +(62-22)7272601/7203205 ext. 101 Fax:+H62-22)7202669
E-mail: grdetrmelsanetid
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Iran: Geological Survey of Iran
Adddress: PO, Box 130RS- 1494, Tehrn, ran
Representative:  Mr, M. T, Korehic, General Director
FPliome: +(98-2 100043 43 Faxor{the-2 1 03 is

Japan: Geological Survey of Japan, AIST
Address: 1-1-1, Higashi, AIST Central 7, Tsukuba, Ibaraki 305-8567, Japan
Representative: D, Keypn Kimbara, Research Coordinator
Phone: +(81-2981613881 Fox: +(R1-298)61 3672
E-mail: k.kimbaraf@aisi.go.jp

Kazakstan: Academy of Mincral Resources

of the Republic of Kazakstan
Adldress: Kunpev 8., 105, Almaty 480091, Kazakstan
Kepresentative:  Prof. Ginmat R. Bekehanov, President
Phone: 1 {7-31272)911350 Fax:#(T-32T2918218
E-mail; bekzhanovia nursat.kz

Kiribati: Ministry of Natural Resources Development
Address: P0). Box 64, Bairiki, Tarawa, Republic of Kiribati
Representative:  Mr, Ruimon Toake, Acting Permanent Scerelary
Phone:—(686)2 1059 Fax:#{Hba6)211210)

Republic of Korea: Korea Institute of Geoscience and Mineral Resourees
Address: 30 Kajung-dong, Yusong-ku, Tagjon 305-350, Republic ol Korea
Representative:  Dr. Young-Hoon Kwak, President
Phome; +H82-42 )8 6E- 3000 Fax:+(K242)861-97X)

Kyrevesian: Institute of Geology

MNational Academy of Sciences
Address: Prosp. Erkindil, 30, 720481 Bishkek, Kaynryzstan
Hepresentative:  Acadenuician Apas Bakivov, Direclor
Phone: H996-31 21664737 Fax:+(996-3 | 2324360766322 |

E-mail: peoligecology.cleat.kg

Lan People’s Democratic Republic:  Department of Geology and Mines
Ministry of Industry and Handicrafis

Address: Khounboulom Road, Vientane, Lao PDR
Hepresentative:  Mr Thongphath Inthavong, Actung Director General
Phone:+(856-21)212082 Fax:s(836-21)1222530

E-mal: domnetlaotel.com

Malaysia: Minerals and Geoscience Department Malaysia
Acldress: 19-22th FL. Tabung Hap Bldg,, Jalan Tun Roeak
306548 Kuala Lumpur, Malaysia
Represemative:  Mr, Cho Ling Heng, Director-General
Phome; H603)2161 1033 Fax:+(603)21611036
E-mail: jmgkll@jme.govmy
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Federated States of Micronesin: Department of Economic Affairs
Address: PO.Box P5-12, Palikir, Pohnpei FM 96931, Fed. States of Micronesia

Represemative:  Mr, Sebastian L. Anefal, Seerctary
Phone:+(1-691)320-2646/53133  Fax:=(1-6911320-5854
E-mail: Tsmrdia maoil fin

Mongolia: Geological Survey of Mongolia
Adldress: Mineral Resources Authonity of Mongolia
Square of Barilpachdiin Bldy 13, Ulaanbaatar 211238, Mongolia
Hepresentative:  Mr Chuluun Chdoviin, Director

Phone: +(976-111322940 Fax:+{976-11}322940
Nepal: Department of Mines and Geology
Adldress: Lainchour , Kathmandu, Nepal

Hepresentative:  Mr. Nandn Ram Sthapat, [irector General
Phone:H{977-1 4 14740/411396  Fax:+H977-1)4 14806
E=1mvml: nscdmgialmos.com,np

Mew Caledonia: Service des Mines ef de 'Energie
Address: BP 465, 98 843 Nouméa Cedex. New Caledoma
Representative: M Thierry NMakache, Geologist
Phone;-H{ 6871273944 Fax:+{6RT7)272345

Mew Lealund: Institute of Gealogical and Nuclear Scienees Limited
Address: PO, Box 30-368, Lower Hutt, New Zealand
Representative: D Alex Malahoff, Chiel Executive
Phong; H6-435T01444 Fax:+(6hd-4)5 704600
E-mail: a.malahoffia gns.cri.ng

Pakistan: Geological Survey of Pakistan
Adddress: PO, Box 15, Suriab Rood,Quetta, Pakision
Representative:  Mr. Syed Hasan Gauhar, Director General
Phone:-(92)81-9211032 Fax;+($2)81-921101%

E-mail: hasangaubar(e hotmail.com

Papua New Guinen:  Geologicnl Survey of PNG
Department of Mining
Address: Privite Mail Bag, Pont Moreshy, Papua New Guinea
Representative:  Mr. Joe Buleka, Director
Phone:+(675)3224324/321 1973 Fax:(675)3211360
E-mail: cggspngidaliron.com.pp

Philippines: Lands Geological Survey Division
Mines and (Geosciences Bureau
Adldress: Norlh Ave., Diliman, Quezon City, Phalippimes

Representative:  Mrn Romeo L. Almeda, Chicf
Phone:H63-2)928-8544/BR19 Fax:+(H3-2y925-5544
E-mail: toticfapaci fic.net.ph
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Solomon Islands: Ministry of Energy, Mines & Mincral
Address: PO, Box G37, Honiara, Solomon Islands
Representalive: M Renell Zovma Magu, Deputy Director Geology (Mapping)
Phone:+H677121521 Fax:+[677125%811
Sri Lanka: Geological Survey and Mines Bureau
Address: No4, Galle Boad, Sensnavake Building, Dehiwela, Sri Lanka

Representative: D, Wijayananda Nanayakkarawasam Pallage, Directar
Fhone:+H94-1)725745/739307/739309  Fax:H{9M4-1)735752
F-mail: gsmbiaslik

Taiwan: Central Geological Survey
Acldress: PO, Box 968, Taipei. Taiwan
Hepresentative:  Dr. Chien Fang-Chen, Director
Plicgse: H BB G-2 10 29300 Fax:+{RRAG-2P02-020|
Thailand: Bureaw of Geological Survey

Department of Geological Resources
Ministry of Matural Resources and Environment

Address: Rama V1 Road . Bangkok 10400, Thailand
Representative: D 'ninya Putthapiban, Senior Geologist
Phone:-H66-2)1202-3742 Fax:#(066-2)202-3754/3702
E-manl: prnyvatdmr.go.th

Tonga: Ministry of Lands, Survey and Natural Hesources
Adldress: O Box 5, Nukuilofa, Tongno
Representative: D Savae Latu, Permancnt Secretary
Phome: H{6T6)23-2 10 Fax:+(6T6)23-216

Turkey: General Directorate of MTA
Adldress: Inonu Caddesi, Ankara, Turkey
Representative:  Mr. Yunus Lengeranli, Depuly General Direetor
Phone; HM-31 22870159 Fox:+{40-312)2579151

Vietnam: Department of Geology and Minerals of Vietnam
Adidress: 6 Phom Neo Lao Street, Hanoi, Vietnam

Represemative: Dr. Nguven Thanh Van, Deputy Director General
Phomne: (84 )4-826067 1 /8254619 Fax:+(844-8254734

Wer e afraid that e above Iise o sl imcomplete. Pleave et us EBnow i vou find any ingcouracies in it

Takemu Ishihara

OGS Secretary for Asia and the Pacific

Dircetor, Inlermilionil Geoscience Conperslion THhce

Creological Survey of Japan

Poatioasil [nsotute of Advanced Industeinl Science and Technolosy
ALST Taukuba Central 7. Tsukuba, 305-8367 JAPAN

Fox: PRI-298.50-4989  [L-mail: t-ishilizeads aisl, go.jp
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Enstern Asia Geolisgient Mamrds Map

The map is one of the results produced by the Fastem Asia Naniral Hazards Mapping Project (EANHMP) proposed and promaoted
by the Geological Survey of Japan since 1994, 11 18 a coninbution to the Intemational Decade for Natural Disnster Heduction
([DXRDR) and UNESCO'S objective reganding Natural Disaster Reduetion activities and the IGCP-383 project. The EANHMP was
implemented by notional commitiees of the Eas and Southenst Asian countries und supported by intermational organizations. These
oreanizations include the Coonlinating Committee for Geoscience Programmes in East and Southeast Asia (CCOF) and Commission
Tor the Gealugical Map of the World {CGMW R The mop consists of two sheets on o scale of 17,700,000, The first sheet shows the
aenlogic hazards of an endodynomic omgm such s sersmic hveand including wunamis and volcanic hazards. The second shest shoas
peolegic haznrds of an exodynamic origin partly induced by human setivitics such as lundsldes, constal erosion/deposinons and
oiher similar processes. An explanatory pamphlet 15 atached, It was published in 2002 by the Geological Survey of Japan (G5)).
Mational Institute of Advimeed Indusiizal Science and Technology (AIST) (UNESCO: United Nations Educational, Scientilic and
Culoeral Organization, IGCP: Intemational Creological Comelution Programme )

Contaet: Hirokao Kato, [nstitute of Geoseience, Geologieal Bumvey of Jupun / AIST
AIST Taukuba Central 7, Tsukuba, J05-8567 JAPAN  Fax: +81-298.6(-3502 E-mail: b katoui@alst. gop
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