





‘GEOLOGIC RESEARCH IN INDONESIA

By Keith B. Ketner
U. S. Geological Survey

INTRODUCTION

Indonesia offers unparalled opportunities for geological research
in the fields of volcanology, seismology, plate tectonics, geomorphology,
and many other fields. A nearly complete lapse in geological research
for three decades multiplies the opportunity for making original earth
science contributions. Fruitful research problems in an area uncrowded
by research geologists may be found in Indonesia. The following infor-
mation was compiled while the author was on temporary duty from
February 1970 to March 1972, assigned to the geologic program being
undertaken cooperatively by the Geological Survey of Indonesia (GSI) and the
U.S. Geological Survey (USGS), under the auspices of the Government of
Indonesia and the Agency for International Development, U. S. Department

of State.

SOURCES OF DATA
The following Indonesian institutions can provide information
"useful to the geologist. All have staff members who speak English.

1. Departemen Pertambangan (Ministry of Mines)
Djl. Merdeka Selatan 18
Jakarta

2. Direktorat Geologi (Geological Survey of Indonesia)
Djl. Diponegoro 57
Bandung

3. Perusahaan Tambang Minjak Nasional (PERTAMINA, the
National 0il Enterprise)
Djl. Perwira 4-6
Jakarta



&,

5.

6.

7.

Lembaga Minjak dan Gas Bumi (LEMIGAS, the lndonesian
0il and Gas Institute)

Tjipulir, Kebajoran-Lama, Jakarta

Post Office Box 22 KBB

Perusahaan Negara Aerial Survey (PENAS, National
Aerial Surveys)

Djl. Patrice Lumumba, Kebajoran

Jakarta

Institut Teknologi Bandung (ITB, Bandung Institute
of Technology)

Djl. Ganeca 10, Bandung

Bagian Geologi = Department of Geology)

Universitas Padjadjaran (UNPAD, Padjad jaran
University)

Djl. Dipati Ukur 37

Bandung

Universitas Gadjah Mada (Gadjah Mada University)
Djl. Sitihinggil
Jog jakarta

Geologic information can also be obtained from foreign companies

currently operating in Indonesia. The names of petroleum companies

can be obtained from PERTAMINA and the names of mining companies

can be obtained from the Ministry of Mines.



Most of the uter;.ture on the geology of Indonesia is in Dutch, but

a majority of the significant reports published since 1940 ére in English.

Anyone seriously interested in researching the literature on Indonesia

should begin by consulting the guides listed below and the partial

bibliography of papers in English at the end of the present report.

Unpublished reports filed in the library of the Geological Survey of

Indonesia in Bandung are a largely untapped resource. Many of them have

been translated into English. Although these reports are listed in the

library by author, area, and topic, the catalogs are difficult to use,
and, unless a very thorough search is made, important reports can escape
notice.

Bemmelen, R. W. van, 1949, The geology of Indonesia: Government Printing
Office, The Hague. This contains an extensive bibliography. A 1970
printing contains a bibliographic supplement dated 1969. Neither
of these bibliographies is complete.

Decker, R. W., 1961, Geophysics in Indonesia 1921-1961: Madjelis Ilmu
Pengetahuan Indonesia, Penerbitan 2, p. 67-97. This report contains
extensive bibliographies on both the geology and geophysics of
Indonesia.

Purbo-Hadiwidjojo, M. M., 1970, Dokumentasi Bidang Geologi Indonesia
(Documentation on the geology of Indonesia): Direktorat Geologi
special publication no. 4. This repcrt contains a summary in English
of the history of publications on the geology of Indonesia and is
fo]._lowed by a list of bibliographies. Copies can be obtained from

the Geological Survey of Indonesia in Bandung for US $ .50 each.



BASE MAPS AND AERIAL PHOTOGRAPHS

Ozalid prints of topographic contour maps of parts of Indonesia
are available from the Geological Survey of Indonesia. Although these
maps were made before 1940 by ground-survey methods, many of them are
of very good quality. Index maps showing topographic map coverage at
various scales can be examined at the Geological Survey headquarters

in Bandung.

Aerial photographs of much of Indonesia are available and the
)
coverage is being rapidly extended. Information on the coverage can
be obtained from the Geological Survey in Bandung and from PENAS in
Jakarta; however, data from these sources may not always be completely
up to date. Information on the most recent photographic coverage

should be sought from aerial survey contractors whose names and addresses

can be obtained from PENAS and from private petroleum and mining companies.



EQUIPMENT AND SUPPLIES

Field cars should have four-wheel drive. Canvas cabs are more
comfortable and convenient than all-metal cabs because they can be
kept open for ventilation a.nd. easy entry and exit. So long as the
driver stays with the car there is little need for an all-metal,
lockable cab. Extra spare tires should be kept on hand because the
are hard to obtain outside principal cities.

Recommended field equipment for general geologic work consists of
the usual back pack, cloth sample bags, hammer, Brunton compass, dropper
bottle for acid, hand lens, and notebook case. In some areas a machete
is useful. For overnight trips a pack large enough to hold an inflatable
or foam mattress and small tent is needed. For one-day trips a small
pack will usually do. Sleeping bags are needed only in the highest
mountains. Soft packs are preferred because rigid, projecting frames
tend to catch on dense vegetation. Cloth sample bags are preferable
to plastic because they permit the samples to dry-out and they are easy
to label. However, if cotton bags are not stored where they can dry
there is danger they will mold and fall apart. Late model Brunton
compasses are made with rubber gaskets which make them nearly water-
proof, a very desirable improwfement. Compass needles must be compensated
for the difference in magnetic inclination between the place of manufacture
and equatorial area. This is best done by winding the high end of the

needle with enough fine copper wire to make it balance horizontally.



For most areas shorts, short-sleeve shirts and canvas shoes are
comfortable and are recommended. Long pants, long-sleeve shirts, and
hats, though uncomfortably hot, are recommended for those unused to
working in the sun. Long pants should be without cuffs which collect
sediment, Low-cut canvas shoes tend to collect sand a little more
readily than do high shoes, but they are more easily taken off to
empty; canvas shoes with coarse treads are much preferable to those
with fine or smooth treads. Leather boots offer more protection than
canvas shoes, and they commonly have better treads, but they tend to
be heavy when wet and stiff when dry. Both leather and cotton shoes
wear out rapidly as a result of being constantly wet. Nylon tropical
combat boots are good.

Canned food should be taken on overnight trips unless it is
certain that cooked food can be obtained without difficulty. In any
case westerners usually find it more satisfactory to take a can along
for lunch than to rely on leftovers from breakfast. It is advisable
to have on hand a supply of medicine such as lomotil and tetracycline

. for diarrhea, and anti-malaria pills, aspirin, and mercurochrome.



. FIELD CONDITIONS

The commonly held belief that rock exposures in tropical regions
are 1na.dequate‘for general geologic investigations is unfounded in the
case of Indonesia. For map scales of 1:50,000 and smaller, the exposures
in Indonesia are entirely adequate. For very large scale mapping, however,
the density of good exposures may leave something to be desired. Althqugh
the exposures along some trails are useful, 90 percent of the good
exposures are found in the beds and banks of streams.

The principal cities of Indonesia are linked by airways and can be
reached readily by daily flights from Jakarta. In some provincial towns
it is possible to rent four-wheel-drive vehicles for field excursions.
However, most of those available are in poor condition and expensive.
Motor bikes may be useful in some areas where most of the work is to be
done near roads, and they can be used in a few areas on trails in the dry
season. Many trails, however, are too steep or slippery for efficient
use of bikes, and most trails are crossed at frequent intervals by streams
which must be forded. Beyond the end of the road there are three modes
of transportation: by boat, on horseback, and on foot. Dugout canoes
can be rented or purchased for trips on some of the medium-size streams.
Larger boats, usually motor driven, can be rented for use on some of the
principal rivers, along coasts, and between islands but are expensive.
Riding horses and pack horses are available in many villages; however
most of the horses are too small to carry oversize westerners. Ultimately,
it is necessary to walk, and this is usually when one begins to see the

geology. Trails connect every village with its neighbors,but in some areas



there are so many trails that a local guide must lead the way. Nearly
all small to ﬁedium-size streams can be waded. Although wading is a
slow process, it can't be overemphasized that nearly all the good
clean outcrops are in the beds and banks of streams. Moreover, wading
in many jungle streams is a cool, pleasant experience not to be missed
by anyone.

The towns and many villages are served by the Indonesian Post, and
principal cities are served also by "Elteha," a reliable private travel
and courier service. Telephone and telegraph communications are main-
tained between principal towns but service is often poor.

Acceptable hotels can be found in all the principal cities. 1In
addition, small family-operated hotels (losmen) can be found in principal
cities and many of the larger villages. The Indonesian Government
maintains inns (wisma or passanggrahan) for use of government officials,
and these are usually open to non-governmental travellers. With the
exception of some hotels in Jakarta, all accommod;tions are inexpensive
by western standards. The Geological Survey of Indonesia maintains
several volcano observatories where food and lodging are available to
géologists engaged in volcano research. In villages, overnight
accommodations in private homes can usually be arranged through the
village head men.

When possible a base camp should be established in a rented house
in a village or a tent camp just.outside a village. This will serve
as headquarters where the drivers will stay when not needed, where field
parties will rendezvous between excursions, and where supplies and equip-

ment can be stored. Village women: can be hired to cook and wash clothing



and a guard can be hired to watch the base camp when all members of the
parties are out. From this base, one-, two-, or three-day trips can be
made into the surrounding countryside. When it becomes necessary to spend
more than that amount of time away from base camp, the camp should be
moved. Each base camp should be served by two vehicles, if possible,

80 the regular work can be carried on while one vehicle is being repaired
or is in use elsewhere.

The requirements for traverses away from base camp of one or more
overnight stops depend on whether it is going to be possible to sleep
and eat in villages along the way. If this is uncertain, it is best
to carry a small tent, light mattress, and a little food, as well as
the usual canteen of boiled water and technical equipment. Porters
can be used for carrying, especially if rocks are to be collected. It
is best not to have a rigid program that requires being in a certain
village by nightfall because progress is often held up t;y interesting
geology or unexpectedly tough going. Making haste in late afternoon
is a good way to miss the geology and invite accidents.

In spite of proximity to the equator, the climate in Indonesia
is eminently suitable for fielc_l work during the dry season and tolerable
in the wet season. Humidity is high most of the time but temperatures
are generally moderate and in upland areas are ideal for field work.

The extremely high temperatures of the mainland of southern Asia (or
southern United States) are unknown in Indonesis, owing to the moderating

influence of the sea. Commonly during the wet season, the rain begins


http:haste.in

after noon and is often light or'of short duration, permitting a full
day's work. On some days, however, it is possible to work for only four
or five hours in the morning. Near freezing temperatures are common
only on the tops of the highest mountains.

Most parts of Indonesia are remarkably free from insect pests.
Mosquitoes are not abundant and generally constitute no problem in the.
daytime and only a slight annoyance at night. In most upland areas,
it 1s possible to sleep without mosquito netting. However, it is
advisable to have repellents available such as "612" and "Off." The
sprays and mosquito repelling incense used in some hotels cause
objectionable local air pollution.

The danger from leeches, snakes, and wild animals is commonly
exaggerated. Although the dangers cannot be entirely dismissed, they
need not inhibit normal field work if one is reasonably wary. Leeches
are very common in some wet, shady areas and can cause problems. In
these areas it is necessary to inspect arms and legs every few minutes
and put a drop of irritant, such as dilute hydrochloric acid, on each
leech or touch each one with the lighted end of a cigarette. Leeches
can also be scraped off with little danger of infection, especially if
an antiseptic is applied to the lesions immediately. Inspection is easy
if shorts rather than long pants are worn because the leeches can be
seen and eliminated easily. Long pants are no protection unless they
are tied tightly below shoe tops.

Snakes are less abundant than they are in the United States. Usually

only two or three are encountered in a week's work. They can be in tree



branches over the trail, in streams, or on the ground. Danger can
be avoided by proceeding cautiously and by beating thick ground cover
with a stick before stepping into it.

The danger from animals is negligible and carrying firearms for
protection is unnecessary.

There is little danger of contracting serious diseases provided
inoculations are kept up to date. Anti-malaria pills should be taken
regularly and all drinking water should be boiled. Usually the food
and drink available in village homes and small restaurants (warung)
can be taken without fear of serious consequences. The serious disease
schistosomiasis, which is contracted by wading in sluggish streams in
some tropical regions, is unknown in Indonesia except for a small area

of central Sulawesi.
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PARTIAL LIST OF REPORTS ON THE GEOLOGY OF INDONESIA
‘ WRITTEN IN ENGLISH

Adam, J. W., 1960, The geology of the tin lodes in the sedimentary
formation of Biliton: Geologie en Mijnbouw, v. 39 (new series,
v. 22).

Adams, C. G., 1970, A reconsideration of the East Indian letter
classification of the Tertiary: British Mus. (Nat. History)
Bull. v. 19, no. 3.

Aernout, W. A. J., 1922, On a geological mining reconnaissance of
the Karimata Islands: G. S. I., unpublished translation from
Jaarb. Mijny, Ned.-Indie, 1920, verh. ¥, p. 3-116.

Aleva, G. J. J., 1960, The plutonic igneous rocks from Biliton:
Geologie en Mi jnbouw, v. 39 (new series, v. 22), p. 427-436.

Anon., 1963: Large deltas in Kalimantan (Borneo): Inst. Tech.,
Bandung [Indonesia], Dept. of Geol., Contr. no. 53, p. 73-88.

Anon., 1964, Geologic investigations on the 81nékep island and
ad jacent islands: Geol. Survey Indonesia Bull. 1, p. 21.

Audley-Charles, M. G., 1965, Permian paleogeography of the northern

‘ Australia-Timor region: Paleogeography, Paleoclimatology,
Paleocecology, v. 1, no. 4, p. 297-305.

Audretsch, F. C. D., Kluiving, R. B., Oudemans, W., 1965, Economic
geological investigation of the N. E. Vogelkop (New Guinea):
Nederlands Geol. Mijnw. Génoot., Geol. Ser. 23, 151 p.

Badings, H. N., 1936, The Palaeogene in the East Indian Archipelago,
1936: G. S. I. unpublished translation from Geol. Mijmw.

Genoot. Nederland en Kolonien, Geol. Ser. 11, p. 233-292,

12



Baker, G., 1955, Basement complex rocks in the Cycloop Ranges, Sentani
Lake kegioh (New Guinea): Nova Guinea, new series, v. 6, pt. 2,

p. 307-328.

Bar, C. B., Cortel, H. J., Escher, A. E., 1961, Geological results of
the Star Mountains expedition (Central Range), New Guinea: Nova
Guinea, Geol. v. 4, p. 39-99.

Baren, F., 1950, Contribution to the sedimentary petrology of the Sunda
shelf: Jour. Sed. Petrology 20, no. 4, p. 185-213,

Beltz, E. W., 1944, Principal sedimentary basins in the East Indies:
Am, Assoc. Petroleum Geologists Bull. 28, v. 10, p. 1440-1454,

pemmelen, R. W. van, 1932, Geological observations in the Gajo districts,
north Sumatra: G. S. I. unpublished translation from Jaarb. Mi jnw.
Ned.-Indie, verh. III, 1930, p. 71-94,

» 1933, Geological map of Sumatra, explanatory notes to
sheet 6, Krui: G. S. I. unpublished translation from Geologische
Kaart van Sumatra, scale 1:200,000. -

» 1934, Geological map of Java, explanatory notes to sheet 36,
Bandung: G. S. I. unpublished translation from Geologische Kaart
van Java, scale 1:100,000.

» 1937, Examples of gravitational tectogenesis from Central
Java (Karangkobar region): De Ingenieur in Ned.-Indie, v. &,
no. 4, p. 55-65.

» 1937, Igneous geology of the Karangkobar Region, Central

Java: De Ingenieur in Ned.-Indie, v. 4, no. 7, p. 115-135,

13



Bemmelen, R. W. van, 1937, The volcano-tectonic structure of the
residéncy of Malang (eastern Java): De Ingenieur in Ned.-Indie,
v. 4, no. 9, p. 159-172,

» 1937, Geological map of Java, explanatory notes to
sheet 66, Karangkobar: G. S. I. unpublished translation from
Geologische Kaart van Java, scale 1:1}00,000.

» 1940, A limestone-block in hypersthene dacite from the
Koeda neck (Kromong Complex, near Cheribon, W. Java): De Ingenieur
in Ned.-Indie, v. 7, no. 3, p. 37-41.

s 1941, Geological map of Java, explanatory notes to
sheets 73 (Semarang) and 74 (Oengaran): G. S. I. unpublished
translation from Geologische Kaart van Java, scale 1:100,000.

,» 1942, The geological history of the environs of Bandung:
G. S. I. unpublished report.

» 1949, The geology of Indonesia, Government Printing Office,
The Hague. .

, 1950, On the origin of igneous rocks in Indonesia: Geol.
en Mijnw., v. 12, no. 7, p. 207-220.

, 1950, Gravitational tektogenesis in Indonesia: Geol.
en Mijnw., v. 12, no. 12, p. 351-361.

» 1956, The influence of geological events on human history
(An example from central Java): Ned. Geol. Mijnw. Gen., verh.,
Geol. Ser. v. 16, p. 20-41.

» 1965, The evolution of the Indian Ocean wmega-undulations:

Tectonophysics, v. 2, p. 29-57.

14



Bemmelen, R. W. van,' 1965, Mega-undulations as cause of continental
drift::' Geol. en Mijow., v. 44, p. 320-333,

s 1966, On Mega-undulations, a new model for earth evolution:
Tectonophysics v. 3, p. 83-127,

Bodenhousen, J. W. A., 1954, The mineral assemblages of some residual
monazites and zenotime-rich cassiterite deposits of Banka: :
G. S. I. unpublished report.

Boomgaart, L., 1947, Some data on the Muriah Volcano (Java) and its
leucite-bearing rocks: Koninkl. Nederlandse Akad. Wetensch.
Proc., Amsterdam,v. 50, no. 6, p. 649-652.

Bosch, C. A. van den, 1929, The history of the Tengger Mountains:

pacific Sci. Cong., 4th, Bandung, 1929, Proc., p. 317.

Branson, C. C., 1941, Age of abyssal deposits of the East Indian

Archipelago: Am. Assoc. Petroleum Geologists Bull. 25, p. 320-322,

Brouwer, H. A., 1921, Geological investigations on the Sula Islands:
G. S. I. unpublished translation from Jearb. Mijnw. Ned.-Indie,
verh., II, 1920.

, 1921, Geological investigations on the Tanimbar Islands:
G. S. I. unpublished translation from Jaarb. Mijnw. Ned.-Indie,
verh., II, 1921.

, 1921, Geological investigation on the Islands of Sangi,
Ternate, and Pisang, 1920: G. S. I. unpublished translation from

Jaarb, Mijnw. Ned.-Indie, verh. II, 1920, p. 5-30.

15



Brouwer. H. A., 192i, Geological 1nvestigatio§s on the islands of Luang
and Sermata: G. S. I. unpublished translation from Jaarb. Mi jnw.
Ned.-Indie, verh., p. 207-222.

s 1922, The major tectonic feat&res of the Dutch East Indies:
Washington Acad. Sci. Jour., v. 12, p. 172-185.

» 1922, Geological investigations on the island of Roti:

G. S. I. unpublished translation .from Jaarb. Mi jow. Ned.-Indiel, +
verh. III, 1920.

,» 1923, Geological investigation in the island of Halmahera:
G. S. T. unpublished translation from Jaarb. Mijnw. Ned.-Indie,
verh. II, 1921, p. 5-71.

, 1923, Contribution to the geology of the island of Batjan:
G. S. I. unpublished translation from Jaarb. Mijnw. Ned.-Indie,
verh. II, 1921, p. 73-106.

s 1923, Contribution to the geology of Groot Kei and the
Kei Islands: unpublished translation from Jaarb. Mijnw. Ned.-
Indie, verh. II, 1921, p. 143-168.

s 1924, Contribution to the geology of the Radja Ampat
Archipelago (Waigeo, Salawati, etc.), 1923: G. S. I. unpublished
translation from Jaarb, Mijnw. Ned.-Indie, yerh., 1923, p. 63-136.

» 1924, Geological investigations in the eastern East Indian
Archipelago. Contribution to the geology of Obi Island: G. S. I.
unpublished translation from Jaarb., Mijnw. Ned.-Indie, verh., 1923,

po 5'62.
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Brouwer, H. A., 1925, The geology of the Netherlands East Indies:
Michigan Univ. Studies, Scientific series, v. 3, New York,
MacMillan Co., 160 p.

s, 1930, The major tectonic features of Celebes: Koninkl.
Nederlandse Akad. Wetensch. Proc., 1930, p. 338-343.

» 1942, Summary of the geological results of the expedition:
Geological expeditions of the University of Amsterdam to the
lesser Sunda islands, v. IV, p. 345-401, Univ. Amsterdam.

» 1947, Geological explorations in the island of Celebes,
North Holland Pub. Co., Amsterdam, 346 p._

Burck, R. D. M., 1923, Feview of the investigations of the second
Netherlands Timor expedition, 1923: G. S. I. unpublished report.

Burton, G. K. and Bignell, J. D., 1969, Cretaceous-Tertiary events in
southeast Asia: Geol. Soc. America Bull., v. 80, p. 681-688.

Dickinson, W. R., and Hatherton, T., 1967, Andesitic volcanism and
seismicity around the Pacific: Science, v. 157, p. 801.

Dieckmann, W., 1922, Iron ore deposits of the Kukusan Mountains in
southeast Borneo: G. S. I. unpublished translation from Jaarb.
Mijnw. Ned.-Indie, verh. I, 1920.

Dieckmann, W., and Julius, M. W., 1925, General geology and ore
deposits of southeast Celebes: G. S. I. unpublished translation
from Jaarb. Mijnw. Ned.-Indie, verh., 1924, p. 11-65.

Doornink, H. W., 1932, Tertiary Nummulitidae from Java: Geol. Mijnw.
Gen., Nederland en Kolonien, v. 9, p. 267-315.

Douville, H., 1923, On some Foraminifera of the Moluccas and New
Guinea: G. S. I. unpublished translation from Jaarb. Mijnw.

Ned.-Indie, verh. II, 1921, p. 109-116.
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Dow, D. B., (1968), A geological reconnaissance in the Nassau Range,
W. Neﬁ Guinea: Geol. en Mijnw. v. 47, pt. 1, p. 37-47.

Dozy, J. J., 1939, Geological results of the Carstensz Expedition,
1936: Leidse Geol. Meded. v. 11, pt. 1, p. 68-131,

Durham, J. W., 1940, Ooloe Aer fault zone, Sumatra: Am. Assoc.
Petroleum Geologists Bull., v. 24, p. 359-362.

Duyfjes, J. and Simons, A. L., Report on an investigation on the north
slope of Gunung Salak, sheets 18 and 19, Java: G. S. I.
unpublished report.

Duyf jes, J., 1938, Geological map of Java, explanatory notes to sheet
109, Lamongan: G. S. I. unpublished translation from Geologische
Kaart van Java, scale 1:100,000.

» 1938, Explanatory notes to sheet 110, Mod jokerto: G. S. I.
unpublished translation from Geologische Kaart van Java,
scale 1:100,000.

,» 1938, Geological map of Java, explanatory notes to sheet
115, Surabaja: G. S. I. unpublished translation from Geologische
Kaart van Java, scale 1:106,000.

» 1938, Geological map of Java, explanatory notes to sheet
116, Sidoardjo: G. S. I. unpublished translation from Geologische
Kaart van Java, scale 1:100,000.

» 1941, Report of the Geological Survey in the southern part
of the district Djampangkoélon during two trips made from July 29
to August 17, 1940 and from October 9 to 30, 1940: G. S. I.

unpublished report no. 3/g/4l.
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Duyf jes, J., 1941, éreliminary report on the geologicai survey in
sheet 20 (Djampangkoelon) from Sept. 16 up to and including
Oct. 7, 1941: G. S. I. unpublished report no. 8/g/4l.

Edwards, G., McLaughlin, W. A., 1965, Age of granites from tin province
of Indonesia: Nature, v. 206, no. 4986, p. 814-816.

Egeler, C. G., 1947, Contribution to the petrology of the metamorphi;
rocks of western Celebes in Brouwer, H. A., Geological explorations
in the island of Celebes, North Holland Pub. Co., Amsterdam.

s 1948, On amphtibolitic and related rocks from western
Celebes and the sorthern Sierra Nevada, California: Konikl.
Nederlandse Akad. Wetensch. Proc., v. 514 n. I, p. 11-105.

Ehrat, H., 1928, Geological mining surveys on the island of Flores:

G. S. I. unpublished translation from Jaarb. Mijnw. Ned.-Indie,
1925, p. 221-315.

Ellis, G. L., 1940, Report on the geology of the Moena Island and
Roembia-Lakia bay region, southeast Celebes: G. S. I. unpublished
report no. C-19. )

. Emery, K. 0., 1969, Distribution pattern of sediments on the continental

shelves of western Indonesia: United Nations Econ. Comm. Asia

and Far East, Comm. for Coordination of Joint Prospecting for

Mineral Resources in Asian Offshore Areas (ECAFE-CCOP), Tec. Bull,,

v. 2, p. 79-82.

» 1971, Bottom sediments of Malacca Strait: United Nations

Econ. Comm. Asia and Far East, Comm. for Coordination of Joint

Prospecting for M;neral Resources in Asian Cffshore Areas, Tec.

Bull., v. &.
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Emmichoven, C. P. A. Z. van, 1939, The geology of the central and
eastern part of the western division of Borneo, 1939: G. S. I.
unpublished translation from Jaarb. Mijnw. Ned.-Indie.

Es, L. J. C. van, 1917, Tectonics of the west half of the East Indian
Archipelago: G. S. I. unpublished translation from Jaarb. Mi jnw.
Ned.-Indié, verh. II, p. 5-145.

, 1935, The importance and occurrence of phosphate on
Java: G. S. I. unpublished translation from De Ingenieur in
Ned.-Indie.

Frijling, H., 1918, Contribution to the geology of the district of
Kotawaringin and the district of Kotapang, Borneo: G. S. I.
unpublished translation from Jaarb. Mijnw. Ned.-Indie.

Fitch, T. J., 1970, Earthquake mechanisms and island arc tectonics
in the Indonesia-Phillippine region: Seismol. Soc. America Bull.,
v. 60, no. 2, p. 565;591. .

Fitch, T. J. and Molnar, P., 1970, Focal mechanisms along inclined
earthquake zones in the Indonesian-Philippine region: Jour.
Geophys. Research, v. 75, p. 1431-1444,

Gelder, J. K. van, Report on a geological reconnaissance of the
Mamberamo River in New Guinea: G. S. I. unpublished report.

Gerth, H., 1929, The stratigraphical distribution of the larger
Foraminifera in the Tertiary of Java: Pacific Sci. Congr.,

4th, 1929, Proc.
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Gerth, H., 1931, The geological structure of Java: G. S. I. unpublished
translation from Geol. Mijmw. Gen., Nederland en Kolonien.

Gisolf, W., 1921, Microscopic examination of rocks from north New
Guinea: G. S. I. unpublished translation from Jaarb. Mijnw.
Ned.-Indie, verh. I.

Glaessner, M. F., 1943, Problems of stratigraphic correlation in the
Indo-Pacific region: Roy. Soc. Victoria, Proc., v.ASS, (new

series) pt. 1, art. 3, p. 41-80.

» 1959, Tertiary stratigraphic correlation in the Indo-
Pacific region and Australia: Geol. Soc. India Jour., v. 1,
53-67.
Gollner, E. R. D., 1925, Report on the result of mining geological
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