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CONFTDENHAL

FOREWORD

This folio was rushed to completion on urgent request from the Strategic
Intelligence Branch, Office of Chief of Engineers. The geologists, soils
scientists, and ground-water hydrologists had completed their studies in manu-
script form, but time was not available for editing the folio, coordinating its
different parts, or checking it for inconsistencies. Parts of the text have not

even been proof-read for typing mistakes.

U. S. Geological Survey
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HALMAHERA (MOLUKKAS)

MILITARY ASPECTS OF THE TERKAIN

I. INTRODUCTICN,

Halmahera and its adjacent islands form part of the northern
Molukkas and control the northern sea lanes hetween Celebes,
New Guinea, and the southern Philippines, The islands are
rough and mountainous with level ground restricted to small
discontinuous areas on the coast and along the larger rivers.
All are heavily forested.

Important settlements such as Ternate, Djailolo, Galela, and
Tobelo, are on the coast; few have more than 2,000 inhabitants
and most have only a few hundred. Population is sparse and
concentrated largely on the island of Ternate and the northern
peninsula of Halmahera.

II. TERRAIN.

Three types of terrain common to Halmahera and its adjacent
islands are described below and are recognizable on the ac-
companying map: coastal lowlands, interior mountains, and
valley corridors.

k. Coastal Lowlands.

Topography. Consists of flat to undulatory alluvial
plains and narrow irregular terraces cut by small
stream gullies. These areas, bounded by steep
mountains and rocky headlands, are more numerous and
extensive along the east coast of Halmahera than on
the west coast, or on the Batjan JTslands, where they
are mostly small and isclated. Morotal is probhably
similar to the east coast of Halmahera.

Movement and obstacles. Unimpeded movement of foot
troops confined mostly to trails and immediate
vicinity of larger settlements, Trails are muddy
much of the time., ¥lsewhere movement difficult
because of dense rain forest which covers much of the
area; thickest along stream banks. Stream beds where
shallow are commonly used for trails., However, some
streams near the coast are over 100 ft. wide and too
deep to ford. Coconut groves on sandy parts of coast

re fairly open, but difficult swamp areas of dense
mangrove and nipa palms, occur at many places. Move-
ment along coast for long distances is difficult.
Open grassy areas are most common on well drained ter-
race surfaces and the larger plains such as at Kaoe
and Galela.

B. Interior Mountains.

Topograpny. On Halmahera, Morotai, and tne Batjan
Islands the interior mountains, which terminate along
the coast in hign cliffs at many places, are rugged
and broken by numerous steep narrow valleys and sharp
ridges. Summit altitudes average 2,000 to 3,000 ft.
with a maximum of over 6,000 in the Sibela Mountains
of Batjan. Ternate, Tidore, Moti, and Makian Tslands
of f west coast of Halmahera form a chain of volcanoes
which rise abruptly from the sea and extend diagonally
across northern peninsula of Halmahera from Djailolo
to Galela.

Movement and obstacles. Movement almost everywhere
difficult for foot troops, impossible for vehicles with-
out road construction. Valley bottoms are narrow and
confined; trails keep to sharp ridge crests; are muddy
much of the time. Steep slopes covered by dense rain
forest Jjungle make going rough. Streams rocky, but
fordable.

C. Valley Corridors.

These penetrate or cross the islands in several strategic
places. Chief obstacles to movement are dense vegetation,
muddy trails, swamps, and river crossings.

1. Northern peninsula of Halmahera,

a, The narrow valley of the Tiabo Kiver connects a
broad plain west of Galela with Loloda on the
west coast; low pass.

b. The broad valley of the Lamo River connects the
plain at D3ailolo with Ihoe on the coast to the
nerth,

¢. The broad plain of the Kaoe River penetrates 25 miles
inland to a swampy basin from which trails cross
the mountains to north, east, and west.

2. Isthmus of Dodinga., A low, hilly corridor crosses isthmus;
2 miles between Kaoe and Dodinga Bays.

3. Tentral Halmahera. The broad valley of the Kobe River
-leads inland from Weda Bay across a low hilly divide
to the headwaters of the Paroemal River; the latter
opens onto broad marshy plaings along the south shore
of Kaoe Bay.

4. Northeast peninsula of Halmahera., The valley of the
Dodaga River leads inland to a fairly steep pass which
opens southward into a narrow valley that leads to the
plain bordering Boeli Bay,

5. Southern peninsula of Halmahera. The broad high plains
adjacent to the Fida Kiver lead west to a low pass
across the mountains to the narrow valley of the Semo
River and the west coast.

6. Batjan Island.

a., A broad swampy plain crosses from Laboeha to
Sajoang on the east coast.

b. The narrow valley of the Sajocang River leads north
from Sajoang through a broad interior basin and
across a low pass to a north coast bay head.

C. A narrow plain crosses the 1.5 mile isthmus east
of Wajaocea.

ITT, CLIMATE,

N.

The islands have a hot moist equatorial climate. Rainfall at
sea level varies from 60 to 110 inches, well distributed
throughout the year; falls mostly as a steady drizzle during
the southeast monsoons (May to October) and as sharp showers
during the northwest monscons (November to April). Cloudiness
averages 4 to 6 tentns sky cover ; mean temperature range
69° F. to 84° F.; humidity 70%.

WATER SUPPLY. Abundant supplies are available.

A. Existing supnlies. Main streams perennial, but fluctnate
~ Tseasonally. In exceptional vears wany tributaries may at
times be very low or dry. A few shallow native wells
near villages. Due to prevalence of water-borne diseases

all water regardless of source requires treatment to be
safe.

B. Potential supplies. Large supplies of ground water can be

~ “developed from wells sunk 20 to 40 ft. in alluvial plains
or 40 to 100 ft., in nearby foothills and terraces. Wells
near coast may be contaminated by salt water if overpumped.

V. GICLOGY.

vI.

Chain of potentially active volcanoes on islands off west coast
of Halmahera extends across northern peninsula to Galela,
Interior mountains of Halmahera's four peninsulas and of other
larger islands are underlain by deeply weathered igneous rocks;
bordering foothills and coastal regions mostly underlain by
interbedded sedimentary rocks (conglomerate, sandstone, and
limestone).

SOILS,

Mountain soils mostly sandy clay loams and clay loams, locally
stonv; are 5 to 20 ft, or more deep, commonly well drained,
friable, and fair to good subgrade material. Soils of alluvial
plains vary from coarse gravelly sand to fine clay loams and
swamp muck. If well drained,have good construction character-
jstics. Most soils if worked or subjected to heavy traffic
when wet become muddy and bog down equipment.

VII. CONSTRUCTION MATERIALS AVAILABLE.

Trap rock of various qualities is abundant, but not everywhere
well exposed; best is on northern peninsula of Halmahera and
the volcanic islands. Massive limestone is locally obtainable
in the central mountains of Halmahera. Corzl limestone,
abundant nearly everywnere on hillsides and terraces along
coast, is the best all-purpose rock. Gravel and sand can be
had from river bars and banks. Gravel also obtainable from
conglorerate deposits in the foothill regions of the larger
islands and coarse shelly coral sand from many beaches. Large
supplies of timber of construction grade are available. Nearest
developed source of fuel is Boela oil field on Ceram.

VIII. PROBLEMS OF ROAD CONSTRUCTION,

IX.

There are only about 35 miles of road on the islands. Twenty
miles of this total are around Galela, 8 miles on Ternate.

Roads require improvement to be suitable for more than light
traffiec. Cood network of existing jungle trails and more
frequented paths between settlements, Several natural corridors
across Halmahera and RBatjan are suitable for road alignment,
Swamps abundant along coast, but can generally be by-passed.

River crossings, clearing, and mud are major problems on coastal
plains. Steep slopes and possibility of landslides are additional
obstacles in mountains.

POSSIBLE AIRFIFLD SITES.

There are many sites which appear suitable for airfield con-
struction on Halmahera and its adjacent islands. Most have
space for only one runway 6,000 ft. or more long. All are on
or readily accessible from the coast, but ship-to-shore trans-
portation necessary. Most of the sites are on sand-clay
alluvial soils. Some are on thin finer textured clayey soils
overlying coral limestone; a few are on plains of loosely con-
solidated volcanic ash. The alluvial sites require extensive
clearing of rain forest and may have some drainage difficulties,
but need little grading and, if well drained, should stabilize
easily. The others require less clearing, but more grading is
necessary and some are natural grass land. #ll are well drained
and soils will stabilize fairly easily. Tne best sites are on
the extensive plains west of Galela.

X. OPERATIONAL EFFECTS.

A, Tong stretches of steep rocky coast, coral reefs, and mangrove
swamps may limit and locally obstruct landings.

B, Mountainous terrain in interior of islands restricts movement
to discontinuous coastal plains separated by rocky headlands.
Vovement along many stretches of coast is difficult.

C. Valley corridors that cross the islands at strategic places
integrate otherwise isolated coastal areas,

D, Ample water supplies can be developed everywhere.

E. Vegetation is nearly everywhere dense. Coastal lowlands and
inland valleys are swampy in many places.

F. Construction of new roads required in practically all parts of
the islands. Trails, except for short distances along coast,
will need improvement.

G. Most streams are fordable, but a few are over 100 ft. wide and
8 to 15 ft. deep.

H. Many possible sites for new airfields, but clearing of Jjungle
required.

I. Lack of periodic dry season results in possibility of poor
weather conditions at any time of year.

PREPARED BY U. S. GEOLOGICAL SURVEY
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CONTTOENNAL

HALMAHERA (MOLUKKAS)

INTRODUCTION

This folio of maps and explanatory tables outlines the principal
terrain features of Halmahera and adjacent islands in the northern
Molukkas. Egch map and table ie devoted to a speciallized set of
problems; together they cover such subjects as terrain appreciation,
construction materials, construction problems, water supply and possi-
ble airfield sites. The maps and date were compiled by the U.S. Geo=
logical Survey during the period from November 1943 to March, 19k,
The ocompilation was under the direction of the Chief of Engineers.

METHOD OF COMPILATION AND RELIABILITY OF DATA

This folio ie based on study of available geologic and topographic
information. The reliability of the data presented varies with the ade-
quacy of the source information and the degree of interpretation requir-
ed. Each sheet is given a reliability reting. The ratings range from
Class A, excellent to Class D, poor.

Available literature is scanty. The principal sources used are
given below,

PRINCIPAL SOURCES OF INFORMATION

General
Atlas von Tropisch Nederland, 1938.

Braak, C., Klimakunde von Hinterindien und Insulinde: Band IV, Teil R,
Handbuch der Klimatologie in funf Banden, Berlin, 1931.

Brambila, M. The tepetate soils of Mexico: Proceedings of the Sixth
Pacific Science Congress. Berkeley, California, 1939.

Brouwer, H. A., Uber gebirgsbildung und vulkanismus in den Molukken:
Geologische Rundschau, pp. 197-209, vol. 8, 1917.

Brouwer, H, A., Geologische onderzoekingen op de Sangl eilanden en op en
eilanden Ternate en Pisang: Jaarbuch van het Mijnwezen, in Neder-
landsch-Oost-Indie, vol. 49, pp. 1-b8, 1920,

Campen, C,F.E., De landbouw op Halmehera: Tidschrift voor Nijverheid en
Landbouw in Nedeslandsch-Indie, vol XXIX, pp. 1-17, 1884,

Campen, C.F.H., Beschrijoing van de westkust van het Noorder-schiereland
van Halmahera: Bijdragen tot do Taal-Land-en Volkenkunde van
Federlandsch-Indie, Vijfde Volgruks Derde Deel, pp. 154162, 1888,

Deninger, K., Einige Bemerkungen uber die Stratigraphie der Molukken und
uber den Wert paleontalogischer Alterbestimmungen uberhaupt: Neues
Jahrbuch fur Mineralogie, Band 11, Heft 1, pp. 1-15, 1910.

Encyclopaedie van Nederlandsch Indie, Vol. I, 1917, pp. 625-626, 733-734,
737, 803. Vol: 2, 1918, pp. 8, 515-516.

Fairchild, David, Garden Islands of the Great East; 1943,

Gogarten, Emil, Der Vulken *Tolo" auf Halmahera (Molukken): Petermann's
Mitteilungen, Vol. 63, pp. 2ue-24b, 1917.

Hoevell, W. R. veu, De Moluksche eilanden Tydschrift voor Nederlandsch
Indie, pp. 231-265, 1856,

Hueting, A., De Tobeloriezen in hun denken en doen., Bijdr. tot de Taal,

Land, -en Volkenkunde van Nederlandsch Indie, p. 267, Band 77, 1921.

De Jongh, G.J.J. De oostkust van Noord-Halmahera: Tijdschrift van het
Eoninkljijk Nederlandsch Aardrijkskundig Gencotschap, 2nd Serie,
Deel XXVI, pp. T47-772, 1909, with good bibliography.

Prince Leopoldvde Belgique, Resultats scientifiques du voyageaux Indes
Orientales Neerlandaises: Memoires du musee royal dthistoire
naturelle de Belgique, Vol.1l, Brussels, 1933,

Martin, K., Reisen in den Mplukken: Leiden, 1903,

Mededeelingen van het Encyclopaedisch Bureau, Halmahera en Morotai, Afd.

X111, 1917,

Mohr, E, C. Jul., De Bodern der Tropen in het Algemeen en Die van Neder-
landsch~Indie in het Bijzondery, deel II, Tweede Stuk; Halmaheira;
Koninklyke Vereeniging Kohmiad Institunt, Amsterdam Mededeeling
No. XXXI, Afdeeling Handels museum No. 12, pp. 162-1T7hW, Amsterdam,

1935.

Ruinen, W,, Ovetzicht van de literatuur betreffende de Molukken; Deel I,
PP. 1550-1921, 1928,

Verbeek, R.D.M., Rapport sur les Molugues: Edition francaise du Jaarboek
van het Mijnwezen in Nederlandsch Oost-Indie, Tome XXXVII, including
Atlas, Batavia, 1908,

U. S, Dept. of Agriculture,Climate and Man, 1941 Yearbook of Agriculture.

Wallace, Alfred Russel,
to 1890.

The Malay Apchipelago: several editioms from 1869

Wanner, J., Zur Geologie der Inseln Obimajora und Halmahera in den Moluke
ken: Neues Jahrbuch fur Mjneralogie, Geologie und Paleontologie,
Beilage-Bgnd, 36, pp. 560-585. 1913,

Zondervan, H,, Die Insel Halmahera: Geographische Zeitschrift, vol 35,

pp. 596-616, 1929,

Zondervan, H., Het eiland Halmahera: Tijdschrift voor Economische
Geographie, 21 ste Jaargang, no. 3, pp. 91-96, 1930.

Intelligence Reports

Allied Geographical Spction, Southwest Pacific Area, Area Study of
Northern Molukkas (excluding Soela Islands): Terrain Study No. T1,

Oct. 23, 1943,

Allied Geographical Section, Southwest Pacific Apea, Dirsctorate of
Intelligence, Allied Air Forces! Vegetation study, ZHastern New
Guinea, July 28, 1943.

Division of Navel Intelligence, Office of Chief of Naval Operat-
fons: Field Monograph of Netherlands Fast Indies, March 25, 1941,

Engineer Rgsearch Office, Special Report No. 51, Vol. 5, Molucca Group,

Sept. 1943,

Geographical Section of the Naval Intelligence Division; A Manual of
Netherlands India (Dutch East Indies), I.D. 1209, Admiralty, London,

1920,

U. S. Navy Sailing Directions for New Guinea and the islands eastward of

Celebes and Timor:
Do Co » 1936.

H. 0. no. 136, 1936, Third edition, Washington,

Preliminary

text

submitted

without checking or editing.
U. S. Geological Survey
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

INTRCDUCTION

Halmahera ard its adjacent islands form part of the
northern Molukkas and control the northern sea lanes between
Celebes, New Guinea and the southern Philippines. The is-
lands are mountainous and heavily forested. Level ground
is restricted to asmall discontinuous areas along the coast
and along the larger river valleys. The topography of the
recion comprises 3l terrain areas which are discussed in
detsil in the following quedrangle descriptions, but can be
briefly outlined under 8 general geographic units.

Topography.

1. Northern Peninsula of Halmahera: Compoosed of four dig-
tinct mountain ranges (areas 1, 4, 6 and 8) separated in
part by three valley corridors (areas 2,7 and 9) with as-
goclated areas of foothills and coastal terraces (areas 3
and 5). Altitudes range from 1500 to 3000 feet, maximum
about 4,500 feet in amarea 4. In areas 1, 6, and 8 the moun=
teins are rough and broken by numerous deep narrow ravines
and gullies. Ridges and spurs are steep and have sharp
crest lires, The mountains of area 4 are high rugged vol-
canoes which form a chein from Djailolo to G&lela. Recions
around the volcanic cones are extremely rough and deeply
dissected. The mountain areas for the most part impinge
on the coastas steep cliffs or rocky slopes, though east
slopes of area 6 are more gentle.

Beaches and flat areas are limited to heads of small
covesg on the west coest and to discontinuous narrow coastal
plains and higher irregular terrace land on east coast. At
Galela (area 2) a broad plain extends inland for several
miles; north of the town along the coast, it is swampy.
Prom this plain, the narrow valley of the Tiabo River leads
inland to a low pass across hilly country to Lcloda and
nearby marshes along the coast (area 3). Ancther broad
valley leads inland along the Kaoe River (ares 7). The
coast southwest of the settlement of Kaoe at the river
rmouth is marshy and overgrown with mangrove. A broad basin
near the headwaters of the river is also locally swampy, but
the vlalns bordering the river are mostly flat to rolling
and well-drained. From the head of the corridor, good trails
traverse low nasses to north, east and west. A broad plain
zt Djailolo (area 9) is continuous inland with the valley
of the Lamo River that traverses a rclling interior unland
basin. Low passes north and south of Gemkonora volcano
provide access to Iboe on the west coast.

2. Centrsl Halmshera : NarTow isthmus of Dodinga (area 10)
forms connection between northern penninsula and massive
mountains to south ( area 11 ). To east corridor of Paroenasal
and Kobe Rivers (area 12) connects Kaoce and Wesa Bays. Low
hills of isthmus (arez 10) are nearly crossed by narrow plain;
distance only 2 miles. Mountains (arez 11) are rugsged with
steep slopes, sharp spurs and high rolling uplands cut by deep
narrow gorgzes. Summit altitudes and relief are 1500 to 3,000
feet. Coamstline cliffed or rocky, with a few narrow stretches
of coastel plain as at Akelamo. Vslley of Paroenasal River
(area 12) narrow. Opens onto broad swampy plain along shore
or Kaoe Bay with beaches at east near Ekor. Low p&ss across
mecuntains to broad terraced valley plains along the Kobe River.
Low sandy coast. The broad valley of the Bai River (area 18)
is enclosed by rough mountains with extensive mangrove swamps
along the coast.

3. Northeastern Pemnninsula: Interior rugeged, mountainous
(area 13); along coast broad alluvial plains at heads of
larze bays (areas 14,15 and 16). Altitudes in mountains
(area 13) average over 1,500 feet; maximum about 4,500
feet. A rough broken region. No central range, but a geries
of high ridges and deep narrow valleys having no regularity
in orientation.
and steep. Foothills in coastal region with local irregular
terraces. Cliffs or steep slopes along the shore. Alluvial
plains (areas 14, 15 and 16) around bayhe=ds are gently undul=-
ating and heavily forested; swampy plains in many places along
the coast. Beaches are narrow.

4. Southeastern Penninsula: On west coast mountain range
(area 19). On east coast continuous plain ( area 20). Mount-
ains become lower to south and rolling hilly upland { area 21)
forms tip of penninsula

4. Southeastern Penninsula: (area 17} Rucged mountain ranges
having no regional orientation; at tip is long narrow ridge
jutting into sea. Altitude and relief mostly 1,000 to 2,000
feet. Maximum altitude 4,000 feet in western part. Summits
‘broad, accessory spurs sharp, slopes steep, and valleys deep
and narrow. On north side narrow coastal lowland; on south
side cliffed headlands alonz coast separate small alluvial
flats in btayheads. Beaches are narrow. No corridors across
this area.

Summits rounded, but secondary spurs are sharp

5., Southern Penninsula: On west coast mountain range (areal9);
on east coast continuous plain (area 20). Mountaine become
lower to south, and rolling hilly upland (area 21) forms tip

of penninsula. Damar and Djoronga Islands (area 21) are flat
with central knobby hills and swampy southern cocasts. Rough
mountain range (area 19) rises abruptly along west side of

penninsula. Sumnit altitudes average about 1,700 feet; maximum
4,125 feet; mountains are broken by deep narrow ravines and
sharp spurs. Slopes are mostly steep, but eastern slope is

gentle with long cravel-covered ridges projecting toward the
se2. Broad stream valleys merge with continuous low coastal
plain (area 20). Streams are sunk in narrow trenches some=-
what below general level of valley floors. Coastal plain is
flat to gzently rolling with terraces locally against the mount-
ain ridges.

6. Morotal Island: Little is known of Morotai Island (area 22)
except that it has a rough mountainous interior broken by
numerous sharp ridges and deep valleys. No corridors cross

it, though plains along the Tjao (Pilowo), Goegoerina (Tjioe)
end Pangoe Rivers penetrate it as broad interior basinz. Sumnnit
altitudes 2,000 to 3,000 feet; maximum 3,75) feet. Locel relief
commonly 1,000 feet. Coasts are mostly rocky, though there are
broad alluvial plains as at the southeastern corner of the
island and at Wajaboela. Numerous discontinuous, irregular ter-
races along the southwest coast,

7. Batjsn Group: A sroup of mountainous islands (areas 25 to
21) having steep rocky coasts; snall swempy plains occcur loc-
ally along the shore. Batjan, the largest island, is crossed

by three valley corridors. Two are in area 29; the third, in
area 31, crogsses the narrow isthmus at Wajacea. The mountains
of Batjan (areas 27,28,30 and 31) are rough, with altitude and
relief commonly 1,500 to 3,000 feet; broken by nmumerous sharp
ridees and short steep balleys. Slopes are eferywhere steep.
The Sibtella Mountains (area 30) are hizhest, 6,300 feet and
massive. The valley corridorsfrom Laboeha to Sajoang ( area 29)
is broad and swampy with higher rolling ground along its south-
ern border. North of Sajoang the valley of the Sajoang River
(area 29) is narrow in its southern part, but opens into a broad
interior plain. A pass through low hills leads to the valley Of
the Tjoro River and a narrow plain along the north cosst. The
isthmus of Wajacea (in area 31) is only 2 miles wide and is trav-
ersei by a narrow valley bordered by low rolling foothills. The
hills and mowntains of Kasiroeta and Mandioli Islands (area 26)
are rounded and relief is less than on Batjan, but the terrain
is very broken. The islands of area 25 are rough and in many
places along the coast are cliffed. Kajoa has a narrow coastal
plain on its notheast side and is crossed by a low oven corridor.

Ground Conditions

Throughout mountain areas soil is generally deep and clayey.
However,on volcanic peaks (areas 4 and 24) and on some of the
hizher ridges of the islands, particularly in the cen*ral region
of Halmahera { aress 11,12,and 17) and the Sibela mountains of
Batjan ( area 30), the ground is rocky and there are mumerous
cliffs and ledges. In alluvial areasg the soil is sandy and in
places gravelly. On terraces along the coast it is fairly thin
and clayey, with hard. coral limestone locally at or near the
surface. Most soils are well drained and provide good footing
when dry,but all become muddy and slippery during and after rains.
There are large tracts of swamp and marshland on many areas of

coastal lowland and along larger river valleys; a few small tracts

in upland areas. The swamp (moeras) is very wet and muddy, with
standing water at the surface; locelly men may sink to shculder
depth. _The marshland (drasland) is also muddy, but less deep
and there is generally no standing water. In dry seasons the
land may become fairly firm and passable, but travel is slow.
Beaches are mostly of coarse coral sand,but on west coast of
Halmahera are locally rocky or gravelly. Mud banks occur near
river mouths and tidal inlets.

A dense tropical rair forest or swamp forest covers most
of the islands. Arcund settlements and on the larger plains
there are clearings, gardens and areas of thiek, brushy second
growth. The virgin rain forest is a mixed stand of hsrdwood and
softwood trees (mostly the latter) intergrown with a tsngle of
vines, creepers,lianas,ferns and other plants. Tree trunie are
tall and straight, broad at bage with buttressed roots; :rowns
form a continuous overhead canopy. Little sunlight penetrates
to the ground which is dsrk and moist. Undergrowth is most
dense slonz streams, in coastal areas and near the borders of
the forest. On the higher mountain ridges and on drier terrace
land glong the coast the forest thins, with trees smaller and
farther epart, and undergrowth thicker. Grassy plains (alang-
alang) are rare, but may occur in some interior valleys and on
comstal terraces. The largest are west of Galela (area 2) and
near Kaoe (area7). Along streams dense bamboo thicke:is are
common. Thiek stends of gago and cane-like vegetation occur
in inland swamps. Near the coast in brackish water swamps grow
nipa palms with thick fronds, no trunks, and sharp spikes hid-
den in the muck. Many tidal swamps have mangrove woods with
tangle of prop roots. Coconut palms with little underzrowth
border the sandier strips of shore.

Settlements

The islands are sparsely settled. Ternate and northern
Halmahera are the most pepulated areas. Numerous native villages
inhabited by a few score to a few hundred people are scattered
along the coast and in a few of the larger interior valleys.

The largest settlements are Ternate, Galela, Tobelo and Djailolo,
each with several hundred to 1,000 inhabitants. TFew modern
buildings and residences of officialsg, missionaries and tralers.
The native settlements are of thatched huts, flimsily constructed,
inflammable and geﬁ%ally closely spaced (views 1-10). Natives
are docile, but indolent.

Movement

Mountainous nature of terrain, dense rain forest jungle
and lack of roads restrict mechanized movement to flat areas
near the coast. Only roads are on Ternate (area 24), in vicinity
of Galela (area 2) and Tobelo (area 5), on the plains at
Kaoe (area 7) and on the isthmus of Dodinga (area 10). Other
natural corridors suitable for road construction and now
occupied by foot trails are outlined under topography.

A gzood network of other trails penetrates all parts of
the area. In the mountains most trails follow the ridges; in
valleys, the stream banks or bottoms. Trails are muddy, slippery
and wet much of the time; are steep, winding and locally rocky
in the mountains. Some rivers have narrow bridges; most can be
easily forded. The larger ones may recuire construction of
bridges or use of ferries.

Off trails movement is nearly everywhere difficult. The
Jungle is dense with many vines, creepers and underbrugh; thick-
est along stream banks. Trails have to be cut. Ground is soggy
and sunlight cut out by overhead foliage. In mowtains slopes
are very steep and broken by ravines and gullies; require much
climbing vp end down. In valleys and along coast swamps (moeras)
and marshes (drasland) can rarely be by-passed and are difficult
to crogs; dense vegetation and muddy, possibly deep water
standing in the swamps. Dry coastal plains and terraces form
easiest going; may have more open forest conditions or grass
land (alang-alang). Generally open second growth and clearings
nesr villages, and coccnut groves lining the coast. Largest
open plains are at Galela (area 2) and Kaoe (area 7). There
are few extensive teaches; bLest are on west coast of Halmahera.
The majority are small with cliffs at elther end. Most are of
coarse coral sand and will support equipment; some are rocky.
Barriers to landing are high cliffs along much of east coast of
Halmahers and Batjan group, and extensive coral reefs or mangrove
swamps along west coast of Halmahera and Morotai.

Enemy airfields are known to be e tablished at Galela

(area 2), Tobelo (area 5), Miti Island (area 5), Kace (area 7)
Djailolo (erea 9, two strips) and Wasile ( area 13).

Cover, Concealment and Qbservation

The broken compartmental nature of the terrain provides
regional cover for fairly large troop units. Smaller topo-
graphic features such as ridge crests, stream banks and minor
irregularities in the ground surface form local cover for small

wits. The dense jungle on most of the islands offers cover for
individvals or small grovps; many leorge trees with buttressed
reots. Land is open only on larger plains and in areas under
cultivation near settlements. A low step at the head of many
beaches where vegetation bezins offers some small protection
to lending units. Foxholes are easily dug in the coral sand
on most beaches, though some are rocky. In the jungle a dense
mat of roots and vines makes digging difficult. On grassy
plains foxholes are easily excavated. On terraces digeing is
generally easy, but coral rock may be near the surface. In
swampy areas dizging is hard because of tangle of roots; mud
and water add to difficulties. Block houses readily constructed
from materials at hande In the larger towns a few stone build-
ings provide some cover for small units.

Excellent possibilities for concealment both from ground
and alr in jungle. Most trails are hidden by tree tops. Open
ground only on larger plains, near settlements and on beaches.

Except on grassy plains and in settlements, ground view
is limited beczuse of density of vegetation; may be only a few
feet, but more generally is several yards. Air view likewise
limited by jungle. Clouds often hang low on higher mounteins,
but lookout over sea and beaches possible from cliffs along
the shore.
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HALMAHERA (MOLUKKASY)

Gouvt. der Molukken. (Res. Ternate.)

Schetskaart van den Topografischen dienst in 1925.

TERRAIN APPRECIATION

Blad 10 en 11. (Alg. No. X1I-99 en 100.)
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Reliability Reting: Class B

SHEET NO. XII-100
Area No, 1. Scepoe Peninsula

Topography: Mountainous area with irregular central ridge attaining
altitude of 800 m., Toward nortn ridge swings sharply across to east coast
and then back to west coast. Main ridge gives off irregular lateral ridges
that branch into innumerable narrow spurs. Slopes moderate at lower ele-
vations, range tc very steep at higher elevations. In the interior, valleys
deep, valley bottoms narrow, except at head of Gojomoe (Patjao) River.

Streams short and small, with steep gradients flattening out toward
coast. Channels narrow, water shallow except after heavy rain. Stream beds
cobbly to bouldery along upper stretches, sandy to gravelly toward coast.

Coastal topography differs from point to point. On eastern side at
south is broad coastal flat bordered by steep siopes and crossed by several
small streame. Toward northeast, cocast steepens, and narrow, discontinuous
stretches of beach alternate with cliffed spurs. Northeastern tip of
island terraced to heights of more than 100 meters. Except at terrace
edges, slopes moderate. Locally low coastal cliffs; broad tidal flats
offshore. On the western side of peninsula, two narrow coastal flats;
elsewhere coast terraced or sloping, with disconvinuous low cliffs.

Ground Conditions: Area covered by sandy loam to clay. Thickness
ranges from few feet on higher and steeper slopes, and near terraced
edges, to tens of feet on gentler slopes and coastal flats. Soil well
drained, gives good footing, is moderately rmuddy when wet. Beaches sandy.

Area largely covered with virgin tropical forest. Near settlements,
locally cleared land and second growth forest. Undergrowth generally
mederate, but thicker along streams,

Settlements: Eight small native villages on the western coast, one
at the north, and 2 on east coastal flat.

Movement: UMountainous backbone of area is barrier to transverse
movement. Slopes along west coast and flats along east coast favorable to
movement. Tropical forest impedes movement except on the beaches, and
heavy rain-flooded streams are cbstacles,

Foot paths are only communication lines. OUne patn follows western
shore to northern tip of peninsula, then crosses to eastern coast by an
inland route. On the east ccast short path connects two vills ges on coastal
7lat, Grades low on these trails, At the south, a foot path follows ridge
route across the peninsula. Hastern part of this path is in quadrangle to
south. Away from trails, best zoing for men on fcot is along ridge crests
or, during low water, along stre

Landing operations possible on coastal flats on elther side of island.

Cover, Concealment, Observation: OCover given by narrow riages, stream

banks, and larger hardwood trees. Field fertificatlions are feasible at all
s g

places, but gravelly soil may slow dizging on lower slopes, and tough coral

rock mav be encountered at shzllow depths near edses of terraces,
+ s

Dense forest provides complete aerial and grcund concealment except in
cleared areas near settlements.

(Ubservation greatly impaired by the forest. Treetop observation posts
at tops of steep slopes coumand adjoining coastal flabts, but could not
detect any activities below the lorest ceilling. Projecting points along
the shore give limited view of adjacent stretches of shcreline.

Area 23, Horth Lolada Islands

Topography: Group of 4 main islands with smaller associlated islets.,
Deil at the north, the largest, is about 5 miles across and has a relief of
about 300 meters. Toposraphy rough, narrow ridges and spurs allernating
with short narrow valleys. Slopes steep except for localterrace surfaces.,
Much of coast cliffed; practically no flat ground at shore level.
land, about a mile in diameter. Uagascell
than a mile wide; relief 185 meters; slopes
p at south; ceoast cliffed at several places
h and west.

Salangadeke, about 4 miles from the mainland, is a mile in diameter,
erular outline; relief less than 50 meters; interior flat to
undulatory, but coast has moderate slopes; broad fringing coral reefs.

Ground Conditions: Similar to Area 1, but soils may be muddier when wet.

Settlements: Islands all inhabited; each has one or more small native
villages,

operations and to movement.
ficult, Forest cover an
obstacle at all places. Ixisting trai confined to a foot path cross-
ing Dol from north tc south, and te short stretches of path connecting
villages on Dagasoelil and on Salangadeke.

1200

Cover, Concealment, Observation: Same as Area 1.

Preliminary text submitted PREPARED BY U S GEOLOGICAL SURVEY
. ) s FCR

rithout checking or editing. CHIEF OF ENGINEERS, U S. ARMY
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HALMAHERA (MOLUKKAS)

Gouvt. der Molukken. (Res. Ternate.)

CQINEDENHAL

TERRAIN APPRECIATION

Blad 17. (Alg. No. XI11-99.)

Opgenomen door den Topografische dienst in 1925.
Blad 10 en 11. (Alg. No. X1i-99 en 100.)
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CORHEROLLA

HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Reliability Rating: Class B

Area No. 1. Socepoe Peninsula

Topography: Rugged mountainous area with iriegular central ridge
reaching altitude of about 900 meters (profile AA™). Branch spurs extend

to sea on the west and to Tiabo Valley and Galela Plain on the east (Area 2).

Slopes are generally steep, topography rough. Valleys short, steep, V-shaped.
Shoreline irregular, with many indentations., Coast bold, rugged, and in

many places rocky. Small, narrow beaches in places between promontories.

Roekoem Mountains. A somewhat narrow continuation of Soepoe Peninsula
ridge, separated from latter by low pass. Topography similar to above,
but relief lower, generally less than 40O meters.

Ground Conditions: Stony sandy loams to clay loams and clay. Thickness
ranges from a few feet on the higher and steeper slopes to a few tens of feet
on the gentler slopes. Rocky cliffs and slopes locally along coast. Soil
gives good footing, is well drained, and moderately muddy when wet. Stones
and cobbles locally retard excavation.

Area covered with virgin tropical forest, except for a few small clear-
ings near settlements.

Few small stretches of beach are sandy.
Settlements: A few small native villages along the coast to the north.

Movement: Movement impeded by rugged terrain and forest, Best route
across the mountains is through a low pass leading from Bakoeloe Bay to
Tiabo Valley. Highest pocint is about 85 meters. This route is fcllowed by
& foot path with moderate grades. Farther north, other foot paths cross from
west coast to Galela Plain. Routes are partly along stream beds and partly
along ridge crests. Grades steep in many places and elevations on main ridge
are about 700 meters.

For coastwise movement, a foot path follows shore southward from
northern edge of quadrangle.

On the east flank of the Roekoem Mountains, a foot path goes from
Loloda to the basin in Tiabo Valley.

Movement off trails slow and difficult. Best routes generally along
ridges crests.

Cover, Concealment, Observation: Narrow ridges, stream banks, and
larger hardwood trees give cover. Field fortifications feasible, but stony
soil may locally retard digging.

Forest gives complete aerial and ground concealment.

Observation poor except locally along the coast. A few places on steep
interior slopes provide lookouts of limited range.

Area 2. Galela Plain

Topography: A flat to undulating plain, rising gradually toward south
(profile AAIE. At middle is western end of Galela Lake; farther scuth are
low, rolling hills. Western boundary of plain is the Ira River, with high,
steep banks,

Tiabo Valley. Valley forms the greatly narrowed extension of Galela
Plain., River winds from side to side of valley. Banks high and steep at
many places. Much of valley bottom is gently sloping rather than flat.
Valley narrows upstream; opens into a small basin, partly swampy, which
extends westward to a low pass through mountains to sea. Above this basin,
main valley continues south-southwest, gradually narrowing.

Ground Conditions: Deep sandy loam to clay. Gives good footing, is
well drained, and dries guickly unless disturbed when wet, Moderately muddy
when wet. FEasily excavated.

Large swamp of tract in local basin along the Tiabo Valley.

Northern part of Galela Plain has widespread grassland. Southern part
largely covered with virgin tropical forest, with smaller areas of scrubby
brush., Along some bordering streams, bamboo thickets; some coconut palms
border Galela lsake,

SHEET XIII-99

Settlements: Several native villages around west end of Galela Lake.
One small village in upper Tiabo Valley.

Movement: Free movenment possible where vegetation does not interfere,
as on grassland at north. At the south, brush and forest cover retards
movement away from trails. Steep river banks around margins of the area
constitute local obstacles. Existing trails radiate from Galela Lake, and
are suitable only for foot travel. Two cross mountains to the north and
northwest. One leads up Tiabo Valley. Others lead southward.

Along Tiabo Valley, movement is canalized, especially where the river
swings against the valley side. A footpath follows the river, and locally
descends into the stream bed. At the expansion in the valley, one trail
branches to the west coast, another turns south across intervening hills to
lolada.

Cover, Concealment, Observation: Good ground but poor aerial conceal-
ment in grassland and brush areas, better for men than for vehicles. Ground
and aerial concealment in forest-covered areas. :

Cover available only along siream banks near margins of area, and by
low hills to the south., Field fortifications feasible at all places.

Ground observation limited by flatness of terrain and by vegetation.
Aerial observation good over grasslands.

Area 3. Loloda Foothills,

Topography: Broad rough area transitional to volcanic mountains
farther south, Elevations reach about 700 meters. Long, narrow ridges
alternate with deep, steep-sided, irregularly branching valleys., Toward
east local relief decreases, and some ridges broaden into rounded to flat-
topped interstream uplands.

At Loloda is small, pocket-shaped coastal flat hemmed in on landward
sides by hills; has low hill near center.

Of fshore are the South Loloda Islands; main island on this quadrangle
is Kahatola, over 3 miles long and about 1.5 miles long; topography rough
and hilly, with a total relief of 240 meters; shoreline irregular; coast
steep, locally rocky and cliffed (View 2).

Ground Conditions: Loam to clay loam, locally very stony. Gives good
footing, well drained, moderately muddy when wet., Easily excavated except
where stony.

The area covered with virgin tropical forest.
Coast along Loloda flat is low and swampy.

Settlements: Loloda is the main settlement. A few smaller villages in
same vicinity.

Movement: Interior is an area of difficult movement. Ridge crests
cffer best going. A few foot paths cross part of the area,

Coastal area near Loloda more favorable, but swamp land is an obstacle.
Villages are connected by horse trails.

Cover, Concealment, Observation: Cover same as Area 1. Concealment
and observation same as Apea 1, except that coastal observation is poor,

Area 4
Topogra ¢+ Small section of volcanic mountain area, Separated from
Area 3 by gradual change in relief and form, and by proximity to mountain
mass outside this qguadrangle.

Ground Conditions: Same as Area 3.

Settlements: No settlements.
Movement: Same as Area 3.

Cover, Loncealment, Observation: Same as Area 3.

Preliminary text submitted
without checking or editing.
U. 8. Geological Survey
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Blad 10 en 11. (Alg. No. XI1-99 en 100.)

Opgenomen door den Topografischen dienst in 1925.

TERRAIN APPRECIATION

Blad 18. (Alg. No. X I11-100.)
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Large numbers and heavy lines indicate terrain areas.
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. River and coastal lowland.

. Terraces, inland flats, sloping plains, low rolling
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CONTDERHAL

HALMAHERA (MOLUKKAY)

TERRAIN APPRECIATION

Area No. 1. Soepoe Peninsula

Topography: Short section of main ridge of peninsula, together with a

long oblique spur trending roughly parallel to the coast, and other subsidiary

spurs. Elevations on main ridge attain nearly 900 meters. Slopes steep,

ridges narrow, and valleys deep and V-shaped. At northeast, mountains flanked

by broad coastal plain which southward narrows abruptly.

Ground Conditions: Sandy loam to clay soil, a few feet deep on the
steeper and higher slopes, a few tens of feet on the coastal flat. Soil
well drained, gives good footing, moderately muddy when wet. Beaches sandy
along coastal flat, gravelly where coast is steep.

Area covered with virgin tropical forest, except for small clearings
near settlements.

Settlements: A few small native villages along coast.

‘Movement: Terrain unfavorable for movement except in coastwise direc-
tion. Dense forest cover adds to difficulties of movement. On coastal
flat, topography favorable for free movement but the forest restricts
effective movement to established roads or trails. Space here ample for
dispersal. Plain suitable for landing operations, but communications
with other areas limited. South of the main coastal flat a much narrowed
coastal tract permits movement along shore.

Existing trails suitable only for foot travel. One follows coast
north to Dodowo. The other ascends Aroe Valley and crosses main ridge
to west coast; follows stream bed along several stretches, and would be
unsuitable at high water unless rerouted.

Cover, Concealment, Observaticn: Some cover given by ridge crests in
hilly section, and stream banks in coastal lowland. Field fortifications
feasible at all places.

Good ground and aerial concealment provided by forest cover.

Observation everywhere limited by dense vegetation. Points on ridge
nearest shore would command a general view of adjacent coastal lowland.

Area No. 2. Galela Plain

Topography: Eastern part of this plain. North of Galela, plain
essentially flat and featureless, crossed by broad, winding Tiabo River.
Coast low and regular. Galela built on a low, rcunded beach-dune ridge
about 3 meters high (View 1), and similar coastal ridges may occur dis-
continuously farther north.

Galela Lake is nearly 3 miles long, maximum depth about 50 meters,
surface 17 meters above sea level, Lake has extremely irregular shoreline,
several small islets; no surface outlet. :

Northeast of lake are two small volcanic cones (heights 209-a&d 294
meters) with straight, steep sides, and summit craters (profile AA™).

South of the lake, the land surface rises gradually toward the
mountains, and the general level is interrupted by low rounded hills.

Shore line south of Galela is ragged, rogky, and cliffed. Small
patch of swamp borders shoreline at southeast.

Ground Conditions: Area largely covered with deep loam to clay
loam. Southeast of Galela, areas of rocky and stony ground near the shore.
North of Galela several large tracts of swamp near coast; another at the
southeastern corner of area. BExcept in and near swampy areas, soil fairly
well drained, gives good footing, moderately muddy when wet., Beaches north
of Galela are of gray sand, but locally southeast of Galela are rocky.

North of Galela, area largely covered with virgin forest and swamp
vegetation. In vicinity of Galela Lake, large areas of grassland,
scattered stands of coconut palms. In the southern part of the area,
virgin forest with scattered clearings and areas of second growth forest.

Settlements: Galela 1s principal settlement; besides native
dwellings (View 1), has native market, copra store, mosque, and officials'
buildings.

Numerous small native villages situated along Galela Lake; a few
also along coast at north.

Movement: Area permits free movement of both men and motorized
equipment. Obstacles are broad Tiabo River near its mouth, patches of
impassable swamp land, and, except on trails, extensive forest. Grass-
lands are areas of easiest movement.

In southern part of the area, communication lines are unusually good.
A narrow fair-weather road suitable for light military traffic extends
south from Galela to Tobelo and a branch leads west to Galela Lake. A
continuous horse trail goes around the lake.

The lower part of the Tiabo River is navigable by small boats.
Jap airfield reported between Galela and Tiabo River. Broad tracts of
grassland suitable for paratrooper landings.

Beaches at and north of Galela suitable for landing operations; care
necessary to avoid swamps ju_st inland. Landings north of Tiabo River
would necessitate crossing river unless a long inland detour were made to
point where channel is narrower and shallower. South of Galela rocky and
cliffed coast unfavorable for landing.

Cover, Concealment, Observation: Limited cover provided by stream
banks, by low rounded hills at the south, and, for landing parties by
beach ridges (View 1). Excellent local cover provided by crater sides
on the two small volcanic cones north of Galela Lake.

Complete ground and aerial concealment where virgin forest is present,
Only ground concealment for men and possibly for small vehicles in grass-
land areas. Little or no concealment in rocky areas south of Galela.

Ground observation very restricted on lowland surface. Swmmits of
volcanic cones north of Lake Galela provide excellent lookout points
commanding surrounding terri tory.

SHEET 'XIII-100

Area No. 4. Tobello Mountains

Topography: Rugged volcanic mountains. Rising directly from the
the coast is Mamoeja Mountain, a roughly cone-shaped peak some 930 meters
high, with steep, deeply furrowed sides. Adjoining stretch of shore
terraced, marked by low sea cliff,

South and west of Mamoeja is a broad and sprawling assemblage of
irregular volcanic peaks and ridges rising to elevations exceeding
1,300 meters. Irregular branching spurs and ridges extend radially
outward, producing extremely rough topography. Slopes steep on main
mountain mass, but become moderate and gentle around base., Valleys
steep, narrow, V-shaped; closely spaced. Streams small, with steep
gradients. Locally some follow underground courses. Stream beds
bouldery and cobbly toward the headwaters, gravelly and sandy farther
down.

Ground Conditions: Stony sandy loam of irregular depth, generally
not greater than 5 feet. Rock ledges on many higher slopes, lava rock
at or near the surface in many places.

Area covered with wvirgin tropical forest, which contains numerous
darf_ar trees. Vegetation becomes somewhat sparse on the higher ridges.
Undergrowth thickest along the valleys,

Settlements: A few small villages on coastal terrace at foot of
Mamoe ja Mountain.

Movement: Area constitutes barrier to inland movement. Foot paths
cross mountains, but grades are steep, elevations range to more than
1,000 meters, and maintenance is uncertain.

On coastal terrace flanking Mamoeja Mountain, low grades permit
easy movement in a coastwise direction; this route followed by road.
At north route narrow, could be blocked easily. Road reported recently
damaged by lava flow. An alternate route, now followed only by foot
path, is through gap between Mamoeja and main mountain mass.

Cover, Concealment, Observation: Cover provided by ridge crests
and stream banks. Field fortifications feasible in many places, but
soil likely to be stony and excavation somewhat slow. At unpredicataole
places lava bedrock may lie at shallow depth,

Complete ground and aerial concealment by forest except in local
brushy areas on lower slopes, and on high ridges where vegetation becomes
sparse, Observation limited by forest.

Area 5 Tobelo Plain

Topography: North part of broad and curving coastal plain. Area
essentially flat and featureless; crossed by a few small streams.
Inland, surface rises gradually toward adjacent mountains. At Tobello,
beach has maximum width of about 66 feet at low tide, about 3 feet at
high tide. The coast fringed in places by coral reefs.

Tobelo Islands, a few miles offshore, range from less than half a

mile to about 3 miles in length, and are varied in shape. All are low and
fliat.

Ground Conditions: The area covered by deep loam, sandy near shore.
South of Tobelo, two large tracts of swamp land. Elsewhere, soil well
drained, gives good footing, not excessively muddy when wet.

Beach is gray sand.

Grassland widespread at north, coconut palms occupy broad belt along
shore, Along streams, bamboo thickets. South of Tobello two tracts of
swamp land, with sago palms. Rest of area covered with virgin tropical
forest.

Settlements: Tobelo, about 1,000 inhabitants, is principal settle-
ment; contains mission school and hospital, radio station, military
barracks, church, mosque, official buildings, and various shops, ware-
houses, and native dwellings. Mission buildings have stone walls 3 feet
high, surmounted with plaster on wire mesh, and roofed with corrugated
iron. Government buildings similarly constructed, but with wooden shingle
roofs. Native dwellings lightly constructed of wood with thatched roofs.
Other native villages, of intermediate size, along shore north and south
of Tobelo, and on two outlying islands.

Movement: Broad expanse of flat grassland permits free movement
of both men and machines in northern part of area. Broad coastal strip
of coconut palms also permits free movement of men and only slightly
restricted movement of vehicles. Bamboo thickets along streams, and tracts
of swampland constitute local obstacles. A road extends as far south as
Pitoe; existing bridges would probably be suitable only for light vehicles.
Vehicles must be ferried across Mede River. South of Pitoe is a horse
trail.

Grassland areas suithdble for landing of paratroopers.

Shores generally suitable for landing operations; least interference
from offshore coral reefs north of Tobelo.

Cover, Concealment, Observation: Poor cover except locally along
stream banks and beach ridges on shore. Field fortifications feasible
at all places except vicinity of swamps.

Aerial concealment good in coconut groves, but ground concealment
only fair. Ground concealment good for men and possibly for small ve-
hicles in grassland, but aerial concealment poor. Complete concealment,
both ground and aerial, in virgin forest.

Ground observation poor due to flat topography and vegetation.

Visibility better in coconut groves than elsewhere. Aerial obaervation
best over grassland areas.

Reliability Rating: Class B

Prellmlnary Fext submit ted PREPARED BY U. S. GEOLOGICAL SURVEY
without checking or editing. FOR
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Gouvt der Molukken. (Res. Ternate.) Blad 23 en 24. (Alg. No. XIV-98 en 99.)
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Large numbers and heavy lines indicate terrain areas. Common abbr ti
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Relisbility Rating: Cless B

SHEET NO. XIV-99

Area No. 3. Loloda foothills

Topography: Broad belt of rough, broken terrain rising irregularly
from coast to heights of about 500 meters, and merging into the higher slopes
of the volcanic mountains of area 4. Slopes moderate, around Loloda Bay;
elsewhere steep. Ridges are rounded toward north, but narrower and sharper
toward south. Valleys narrow, V-shaped, and irregularly branching. Streams
small. The shoreline embayed and irregular; coast steep to cliffed at most
places. Short, narrow beaches in some nore sheltered coves.

South Loloda Islands. Group of rough, hilly islands of irregular form.
Coasts steep; practically no flat ground.

Loam to clay loam of moderate depth, locally stony.
Dries quickly

Ground Conditions:
Gives good footing, well drained, moderately muddy when wet.
unless disturbed when wet.

Bedrcck outcrops in a few places along valleys and on coast. Area %s
covered with virgin tropical forest. On the shores of Loloda Bay there is
a local patch of swamp. DBeaches are sandy.

Settlements: A few small native villages along coast.

Rough, forested topography unfavorable for movement; crossed

Movement ¢
All

by foot paths leading directly or indirectly from coast to Iboe Valley.
trails follow stream beds part way; unusable at high water. Steep and
rugged ccastal topography bars continuous coastwise movement.

Cover provided by narrow ridges,
Field fortifications feasible in

Cover, Concealment, Observation:
stream banks, and larger hardwood trees,
all except rocky sections.

Forest gzives complete ground and aerial concealment.

OCbservation very poor except along the coast, because of forest cover.
Good observation of shore from projecting points and offlying islands.

Area No. 4. Sahoce-Tobelo volcanic mountains

' Togogragg%: Irregular mountainous belt with prominent individual
conical peaks (see profile DDl). Gamkonora Mountain (about 1,600 neters)

and Iboe Mountain (about 1,300 meters), dominant peaks, are roughly cone-

shaped, with moderate lower slopes grading into steep upper slopes. Sides
deeply furrowed with radiating ravines; summits have craters. Gamkonora

erupted in the 17th century, and further volcanic activity is possible.
Between the two peaks is a broad gap with elevation of only about 50 meters
along the Tahafo Valley.

Northeast of Itoe is a broad, irregular broken upland with few dis-
tinctive peaks. Slopes prevailingly steep but locally moderate; a few
small lakes and strips of swamp land.

Principal streams are the Iboe, north of Iboe Mountain, and the
Tahafo, between Iboe and Gamkonora. The Iboe has broad, open valley,
steep on north side, gentle on south. The lower valley of the Tahafo is
bread and syumetrical; narrows somewhat in midcourse.

Flanking gap between Gamkonora and Iboe is broad coastal flat; has
very regular shoreline and irregular inner margin. Large sections swampy
and marshy. Beach ridges or mounds parallel the shoreline. South of
the flat, shoreline is slightly irregular and coastal belt moderately
sloping.

Ground Conditions: The mountains have loam tc clay loam, locally
very stony. Soil is very thin around craters, but thickens moderately
downslope. Soil gives good footing, well drained, moderately muddy when
wet, Easily excavated except locally where stoniest,

Mountains largely covered with virgin forest. Forest thins toward
the higher peaks, and becomes brushier . On basal slopes of the volcanoes,
forest alternates with patches of brush and grassland. Some small clear-

ings near setilements. Some bamboo thickets dl ong streams, also scattered
stands of cocconut and sago palms. On coastal flat, large patches of swamp
and marsh land. Coconut palms fringe shore.

Beaches sandy along coastal flat, gravelly at foot of Gamkonora.

Settlements: Several native villages of small to moderate size on
inner part of coastal flat, on adjoining slopes, and along the Iboe River
and its headward branches.
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Movement: Movement channelized through gaps between volcanic peaks
and along coastal strip. Grades in these areas low to moderate; princi-
pal obstacle, away from trails, is forest cover. In coastal flat, large
tracts of marsh and swamp land present additional obstacles,

Iboe Valley followed by horse trail around to northeast side of
Ibce Mountain, where it branches into foot paths leading farther inland.
A branch of the horse trail leads northward to lake district. Gap
between Gamkoncra and Ibce followed by foot path from coastal villages to
Lamo Valley. On this trail grades are locally steep and stream crossings
numerous. On coastal flat, trails connect the various villages with one
another and with interior. Along the inner border of the flat is one short
stretch of narrow, fair-weather road which at the south is continued by a
horse trail following coastal slopes. Lower few miles of Iboe River
navigable by small boats. Grassy areas on lower slopes suitable for para-
trooper landings. Coastal flat suitable for landing but swamps must be
avoided in moving inland.

Cover, Concezlment, Observation: Some cover along stream banks.
Ridges less effective because breoadly rounded. Field fortifications
feasible nearly everywhere at lower levels, but locally stony ground may
retard digging.

Forest offers complete concealment, both ground and aerial, in most
of area. Poor aerial concealment in grassland; spotty, poor to good
concealment in brushy areas.

Observation pcor except from upper slopes of volcanic peaks, in
clear weather.

Area No, 9

Topography: A hilly lowland area lying between the mountains of
Areas 4 and 8. Hills broadly rounded and slopes generally moderate.
Streams more widely spaced than in adjoining areas. Most of area is
below 350 meters, but one low peak reaches 500 meters. '

Ground Conditions:

Soil same as Area 4. All forested.

Settlements: Uninhabited.

Movement: Topography permits fairly easy movement, but forest
cover is an obstacle off trails, Foot path follows western side of area.

Cover, Concealment, Observation: Cover same as Area 4.

Forest gives good ground and aerial concealment.

Observation everywhere poor because of forest cover and low relief.

Area No. 8., Tomoeria-Siloebing Mountains

Topography: Broad, irregular area of tangled ridges and valleys
gradually descending eastward. Maximum elevations, at west, range to over
800 meters., Relief decreases and slopes become less steep eastward. Profile
CC' shows relation of this area to adjoining areas.

Ground Conditions: Same as Area 3,

Settlements: Uninhabited.

dovement: Mountainous topography generally difficult. Best crossing
is thrcugh a low place betwecen Kaeloepa and Siloebing Mountains, east and
slightly south of Iboe Mountain; route followed by foot path leading across
to Area 7.

Cover, Concealment, Observation: Same as Area 3.

Area No. 7. Kaoe Basin.
Topography: A lowland area of undulatory to rolling topography, locally
swampy. See descriptions in adjoining quadrangles for further information.

Ground Conditions: See descriptions in adjoining quadrangle to the east.

Settlements: Uninhabited.
Movement: Topography favorable for movement. Swamp land, bamboo thickets

along streams, and forest cover are obstacles. Area crossed by horse trail
and foot paths.

Cover, Concealment, Observaticn: See adjoining quadrangle to east.

Preliminary text submitted
without checking or editing.
U. S. Geological Survey
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Blad 18. (Alg. No. XII1-100.)

Gouvt der Molukken. (Res. Ternate.) Opgenomen door den Topografischen dienst in 1925. Blad 25. (Alg. No. XIV-100.)
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Onderafd Halmahera.
A. Ressort Djailolo. bt I——— ter d . la : p
B. ) Tobelo, i "';.__’a een by laag water droog, (. laagwaterlyn, k. terreinoneffenheden.

S. Soengai.

EXPLANATION
Large numbers and heavy lines indicate terrain areas. Common abbreviations
Letters and light lines indicate terrain types as follows: P. Island
. River and coastal lowland. Tg. Cape

. Terraces, inland flats, sloping plains, low rolling A. River
hills. X. River
. Hilly and mountainous country. Bk. Mountain

| Swamp (moeras) Lake
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Marsh (drasland) I Coastal bluffs
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Reliability rating; Class B
SHEET NO. XIV-100
Area No. 4 Sshoe-Tobelo Voleanic mountains

Topography: Area of rugged volcanic pesks ranging up to about
1200 m. in elevation. See profile DDl. sides of peaks deeply grooved
by numerous gorges. Slopes very steep toward summits, more moderate
toward lower levels. Streams short, with steep grasdients and bouldery
channels.

Ground Conditioms: Loam, locally stony. Depth a few ft. on the
higher steeper slopes to a maximum of possibly 10 ft. on the lower and
gentler slopes. Well drained, quick drying, gives good footing.
Moderately muddy when wet.

Except for highest peaks, area covered with tropical forest.
Forest thins out on the upper ridges, and becomes brushy.

Settlements: No settlements.

Movement: Rugged, forested topography constitutes a barrier to
any but small-scale movement of foot. Routes least difficult are
through gaps between peaks, or along the locally moderate upland slopes.
These routes are followed by foot paths.

Cover, Concealment, Observation: Cover provided by narrow ridge
crests, and by larger hardwood trees., Field fortifications feasible
at all places except on highest points.

Ground and aerisl concealment provided by forest cover.

High peaks and ridges provide good lookout points, but forest
limits observation.

Area No. 5 Tobelo Plain

Topography: South part of long, curving coastal plain; flat to
undulatory; merges gradually into volcanic mountains to west. Area
crossed by a few small streams. Shoreline deeply embayed toward south.
Near shore are small, low, islands; principal one, Miti, about 2 mi.
long.

Ground Conditions: Deep sandy to clayey loam. Gives good footing,
is well drained and quick drying except for swampy areas.

Vegetation rances from virgin tropical forest, which is dominant,
to swampy forest with sago palms, scattered stands of coconut palms,
and open grassland. On the islands coconut palms predominste.

Beaches are predominantly sandy.

Settlements: A few small to moderate-sized native villages along
coast, and one on Miti island.

Movement: Nearly flat topography is excellent for movement, but
in most places forest limitsmovement to existing trails. Clearings
and small patches of grassland are exceptions. Swemps constitute
most serious local obstacles. A horse trail in part suitable for motor
vehicles, is available for coastwise movement, and from it branch
foot paths lead to interior. A Jap airfield reported on Miti.

Cover, Concealment, Observation: Little natural cover, but field
fortifications feasible except swampy +tracts. Water may be encoun-
tered at shallow depths in low areas, as near streams.

In ferest, scod ground and serial concealment; in grassland and
cleared areas, poor aerial concealment. Ground ccncealment also
limited among coconut palms.

Ground observation greatly limited by lack of relief and by forest,
except along coast. Aerial observation petter in more open sections.

Area No. 6 Papora-Togisoro mountain block

Topography: Broad, asymmetric mountain block with steeper side on
west. Crest has fairly regular north-south trend; highest, about
700 m., at north. North of this point is rapid descent to about 200 m.
in pass around end of mountain; southward is far more gradual descent
to about 250 m. Slopes west of crest are steep, notched by numerous
short, steep valleys. East of the crest, in marked contrast, long
pentle slopes, broken here and there by shallow velleys, that lead
down to coast. At the north is a lake about 1.5 miles long. Toward
coast, some valleys narrow and deepen, Coastlire is fairly regular.

Ground Conditions: Sandy loams to loams, locally stony. Depth
irregular, a few ft. to many ft. Gives good footing, is well drained,
dries readily if not disturbed when wet, and 1s easily excavated where
not too stony. Outerops of coral limestone bedrock occur along the
cliffed portion of the shore, and along one of the valleys.

Except for a few small patches of grassland, area is forested.
Along some stresms bemboo thickets predominate. Along flatter parts
of coast are coconut palms; other kinds of palms growing on dry ground
are locally cormon on slopes.

Settlements: One small village along coast at northern end, and
two somewhat larger at south. One village several miles inland.

Movement: Terrain favorsble for movement of both men and vehicles,
particularly in an east-west direction. Many w lley crossings necessary
in north-south movement. Forest is obstacle to foot travel and prevents
movement of vehicles off rmods. Trails are numerous, but suitable for
foot travel only; connect coastal villages and other coastal points
with interior and with areas 7 and 8, crossing the area by direct and
diagonal routes, and forming an interconnecting network.

lLanding operations obstructed by coastal e¢liffs north of Cape
Toenoeo; easier south of that point, where beachheads are continous
with gentle slopes leading to ridge positions dominating the Kaoe
basin.

Cover, Concealment, Observation: On east side little natural
cover except by stream banks. Field fortifications generally practi-
cable, but digging may beccme difficult in places where bedrock is
close to surface, On west side, nests of spurs give some cover.

Good ground and aerial concealment by forest at nearly all places.

Ground observation very poor because of forest and low relief,
particularly on east side. Aerial observation might be slightly better
for large-scale operations.

Area No. 7. Kace basin

Topography: A broad, gently undulatory lowland merging gradually
with hilly terrain to the north, and west (in the adioining quadrangle),
(profile CC). Crossed by two main streams, the Lamo and the Tolabit,
headward branches of the Kaoe river, also by minor streams, with a single
prominent cape, Toenoeo. North of this cape coast is steep, with a sea
cliff ranging up to sbout 100 m. in height. South of cape, coast is
rently sloping, with a continuous graduel rise to the main crest of the
arese.

Ground Conditions: Deep losm to clay. Footing is fairly good.
and fairly well drained except in swamp and marshland. Excavation easy,
but water may be encountered at shallow depth in lower and flatter parts
of area.

Fntirely forested except for small clearings near settlements.
Bamboo thickets along streams. A large expanse of swamp land at the
north, with numerous sago palms. An area of marsh land at the south,

Settlements: Several villages of moderate size nesr the streams.

Movement: Comparatively flat topography is favorable but forest
makes movement difficult off trails. Large tracts of swamp and marsh
land are serious obstacles. Good network of foot paths and horse trails.

Cover, Concealment, Observation: Similar to area 5, except for
absence of grassland and sparsity of coconut palms.

Area No. 8. Tomoerias-Siloebing mountain area

Topogrephy: A belt of hilly topography merging northward with
broad and nearly flszt upland. A small leske st east.

Ground Conditions: Soils similar to those of adjoining areas.
At the north is a large upland swamp.

Vegetation similar to ares 6.

Settlements: No settlements.

Movement: The upland flats are topographically favorable but
access is through more difficult hilly country. The forest, however,
impedes movement off trails. lLarge swamp is an additional obstacle.

A few foot paths cross area.

Cover, Concealment, Observation: Similar to area 6.

Prepared by U.S. Geological Survey
for Chief of Engineers, U.S. Army.
Preliminary text submitted
without checking or editing.
U. S. Geological Survey
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HALMAHERA (MOLUKKAYS)

Gouvt der Molukken. (Res. Ternate.)
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Opgenomen door den Topografischen dienst in 1925.
Blad 23 en 24. (Alg. No. X1V -98 en 99:)

TERRAIN APPRECIATION

Blad 30. (Alg. No. XV-98.)
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EXPLANATION

Large numbers and heavy lines indicate terrain areas.

Letters and light lines indicate terrain types as follows:
. River and coastal lowland.
. Terraces, inland flats, sloping plains, low rolling
hills,

Swamp (moeras)

A
B
(o
Marsh (drasland)

A A A Rocky area

Common abbreviations

P. Island
Tg. Cape
A. River
X River

Bk. Mountain

A Coastal bluffs
i and cliffs
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HALMAHERA (MOLUKKAS) "TERRAIN APPRECIATION

Reliability Rating: B SHEET NO. XV-98

Area No. L. Sahge Mountains

Topography: Rugged mountainous area rising directly from shore;
dominated by a cluster of volcanic peaks (profile DD'). Higher
elevations attain 1,300 meters. Slopes range from moderate around the
base to very steep on the higher peaks. Mountain slopes are deeply
furrowed with small, closely-spacecd ravines. A lake occupies a steep-
sided hollow high on east side. Stream beds mostly dry except for
short time after rains. Shore is moderately sloping at most places,
but toward the south are narrow, discontinuous coastal flats.

Djailolo Mountain, a detached outlier of the volcanic mountain
belt (Views 3 and 4), has height of about 1,100 meters; is roughly
cone-shaped, with irregular projecting spurs and subsidiary knobs on the
west side. At the south side is a narrow strip of coastal plain, to
which is attached a hilly peninsula.

Ground Conditions: Loam of varying depth, locally stony,
Gives good footing, is well
drained, and is moderately muddy when wet. Easily excavated where not
too stony.

Mountain slopes heavily forested except for limited areas of
cleared land and second growth forest on the lower slopes (View 4).
Forest thins out somewhat on higher ridges and slopes. Local stands of
coconut palms along shore, and strips of grassland on the coastal flats
south of Djailolo Mountain.

Beaches sandy to gravelly.
Settlements: A few small native villages along coast.

Movement: Essentially a barrier area, owing to high, rugged,
forested topography. Movement least difficult along the coast.
Stretches of foot path and horse trail are available for some distance
north of Soesoepoe, along the coastal slopes, and a horse trail extends
from Djailolo west along south side of Djailolo Mountain. The Sahoe
Mountains are crossed by trails, but grades are steep and routes arduous.

Cover, Concealment, Observation: Some cover given by ridge crests,
and larger hardwood trees. Field fortifications generally feasible,

Good ground and aerial concealment provided by forest cover, except
for grassland strip on coastal flat south of Djailolo Mountain.

Higher peaks and ridges offer good vantage points in fair weather,
but forest greatly limits observation. Djailolo Mountain commands good
view of Area 9.

Area No. 9., Djailolo Plain

Topography: Broad lowland at mouth of Lamo River, extending around
the sides of Djailolo Mountain; topography flat to moderately undulatory.
Lamo River, about 100 feet wide, winds through central section, and
paralleling it farther south is the smaller Diri River. South coast is
flat and swampy, and fringed by a coral reef (View 7). West coast more
regular, slightly higher and dryer.

Ground Conditions: Deep loam; gives fairly good footing, and is
fairly well drained except in marshy and swampy areas and on very low
ground. Moderately muddy when wet, but dries quickly unless disturbed
when wet. An area of both virgin and second growth forest, interspersed
with clearings, cultivated fields, coconut plantations, and grassland
(View 7). There is a band of mangrove swamp along the southern shore,
and areas of marsh and swamp land in the interior, with various types
of swamp palms and other swamp vegetation. Clumps of bamboo along the
streams in places. Coconut palms fringe the shore at many places (View 4).

Beaches on the southern side are generally swampy and muddy. On the
west side, beaches are locally swampy but generally sandy.

Settlements: Djailolo (Views 4 and 7) is principal settlement.
Besides dwellings. has hospital, missionary establishment, government
buildings, and various shops. Pier is about 200 yards long. Various
other native villages along shore and in interior.

Movement: Area of easy movement because of subdued topography,
comparatively large proportion of cleared and open land, and numerous
paths and trails crossing the area in various directions. View 5 shows
one of the horse trails. Local tracts of marsh and swamp land are main
obstacles. The Lamo River probably too deep for fording at most places.
Free movement of tracked motorized equipment probably possible on dry
ground not covered with virgin forest.

Northeast of Djailolo Mountain an airfield was started by the Dutch.
Numerous cleared and cultivated areas suitable for paratrooper landings.

Conditions unfavorable for large scale landing operations on the
south shore, owing to mangrove swamp.fringing coral reef, and surrounding
heights favoring defense. West shore more suitable, but marshy area and
bar south of mouth of Lamo River should be avoided.

Cover, Concealment, Observation: Little topographic cover except
along stream banks. Some
buildings in Djailolo might give limited cover. Field fortifications
possible except where ground is too low or swampy.

Degree of concealment varies in different places. In virgin and
advanced second growth forest, complete ground and aerial concealment.
In coconut plantations, aerial concealment fair to good, but ground con-
cealment poor. Both ground and aerial concealment very poor in clearings
and in cultivated fields.

Ground observation much restricted by both flatness of topography and
by vegetation. Cleared, cultivated, and early second growth areas could be
viewed from taller trees of bordering forest. Aerial observation preferable,
giving a more connected view of open areas partly or wholly surrounded by
trees.,

Prepared by U. S. Geological Survey
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Reliability rating: Class B
SHEET NO. XV-99
Area No.4 Volcanic mountains
Topography: Rounded knobs, ridges, and spurs with moderate to
steep slopes and strong relief, continous with the chain of volcanic
mountains in adjoining quadrangles.
Ground Conditicns: Loame to clay loams of moderate depth loeally

stony. Give good footing, are well drained and quick drying; are more
or less easy 10 excavate, depending on stoniness.

Area covered with virgin tropical forest.
Settlements: No settlements.

Movement: Terrain favorable to movement; area crossed by tra. ls
leading to west coast. Forest is a serious obstecle off trails.

Cover, Concealment, Observation: Topographic cover only fair.
Field fortifications feasible but stony soil may slow digeging in some
places,

Ground and aerial concealment prcovided by the forest.

Cbservation poor because of dense forest and broadly rounded
ridges.,

Area No, 7. Kaoe basin

Topography: Part of a broad, lowland area, locally marshy; main
part is in adjoining quadrangles (see adjoining quadrangle XV-100 for
further description).

Ground Conditions: Deep sandy loam to clay loam, locally marshy
and covered with tropical forest. Bamboo thickets along streams, See
quadrangle XV-100 for additional information,

Settlements: One very small native settlement.,

Movement: A few foot paths. See also adjoining quadrangle
Xv-100,

Cover, Concealment, Observation : Some cover by siresm banks and
low hills, Field fortifications feasible except in mershy area snd in
low ground.

Conceslment good and observation poor.
Area No. 8. Tomoeria-Siloebing Mounteins

Topography: Broad rugged hilly to mountainous region extending
from coast to.coast at the south, and lying between the lowlands of
Areas 7 and 9 &% the north {see Profile 1)}). Elevations reach over
900 m., greatest along an irregular divide trending roughly north-
south. Slopes are prevailingly steep. ATrea has complex of narrow,
irregular, knobby ridges and winding branching valleys. Local relief
ranges up to several hundred meters, Streams are narrow, swift.

At southeast is a broad, marshy coastal plain, bordered by hills
of rather moderate relief. This plain is crossed by numerous intri-
cately winding streams, small to moderate in size. On the seaward
side are broad tidal flsts.

Ground Conditions: Prevailing clay loams, locally coarser,
Thickness a few feet on the steeper slopes to a few tens of feet on
the more moderate slopes. Give good footing when dry, but may be very
slippery when wet. Are well drained and easily excavated.

Mountains covered with dense virgin tropical forest., Small
patches of grassland and small stands of coconut palms on coastal
flats and slopes.

Mangrove swamps widespread slong the shore of the coastsl flat;
beaches and stream beds near the shore are muddy.

Settlemente; One native village on the coast at the south.

Movement: Mountainous barrier area. No easy routes along ¢r
across area. Dense forest, steep slopes, and high local relief are
obstacles. Area crossed by foot paths permitting slow and small-sceale
troop movement.

In coastal plain seetion, extensive marsh land and numerous
crossings of broad, muddy-bottomed streams retard movement. Trails
available for movement on foot, mainly on the inland side of the ares,
l"uddy beach and marshy shore uneuitable for landing operations.

Cover, Concealment, Observation: In mountainous section, good
cover ziven by narrow ridge crests and stream banks. Poor natural
cover in coastal plain section. Field fortifications practicable in
both sections, but marshy part of coastal plain should be avoided,
also nearby low ground.

Complete grcund and aerial concealment by forest.

Qvservation very poor because of forest. Hills bordering coastal
plain would permit limited observation of the latter.

Ares No. 9. Lamo valley

Topography: Broad, hilly lowlend lying between mountains of
Arees 4 and 8; includes Lamo River Valley and bordering slopes. Flat
valley floor is broadest toward the north, narrow at the southe In
middle part of valley are broad terrace flats. Hiver valley proper
bordered by broadly rounded spurs sloping down from the adjoining
mountaeins., Profile EE' shows relations to adjoining areas.

Djailolo Plain., Coastel plain beginning where Lamo Valley widens
in its lower course; i1s flat to undulatory, locally marshy at south.
See adjoining quadranée XvV-98, for additional information.

Ground Conditions: Deep sandy loams to clay loams, locally stony.
Give good footing, are moderately to well-draimed, and easily exca-
vaeteds In general, moderately muddy when wet, but locally may be very
slippery. Along coastal strip is a band of marsh land.

Lemo Valley area covered with virgin tropical forest, except for
clearings and tracts of second growth forest around settlements. In
coastal plain area is a larger proportion of second growth and cleared
land, and bamboo clumps occur at meny places slong streams. Sago
palms common.

Beaches sandy in some places (View 3}, but probably muddy in
others,

Settlements: Numerous native villages along the coast and on
the western slopes of the Lamo Valley.

Movement: A corridor area; relief and grades low to moderate.
Main obstacles are forest, and ‘stream and velley crossings. Foot
path follows west side of valley, and connects with trails leeding
through the Gamkonora-Iboe gap. Other treils branch off to mountains
of Area 8 on the east. Movement off trails difficult because of
forest.

Along the coacstal part of the area, more extensive cleared land
permits somewhat greater freedom of movement. Large tract of marsh
is local obstacle, Not well suited for landing operations.

Cover, Conceelment, Observation: Fair topographie cover provided
by stream banks. Field fortifications everywhere feasible except in
marshy area of coastal plain.

Complete ground and aerial concealment by forest except in clear-
ings around settlements, especially in coastal section.

Observation limited by low relief, moderate slopes, and forest.
Pordering hills of ares 8 would command limited view of the coastal
section.

Preliminary text submitted
without checking or editing
U. S. Geological Survey

Prepared by U. S. Geological Survey
for Chief of Engineers, U. S. Amy.
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Area 6. Papora-Togisoro mountain block

Topographys Flat to moderately hilly area; on the east rises
gradually from the shore to an asymmetric crest; on the west descends
more steeply to the Kaoe basin. Elevations reach more than 250 meters.
Local relief decreases southward and eastward. Much of northeastern
part of area almost flat, with stream valleys cut sharply below general
level. Roughly triangular-shaped section in the central part, with the
apex pointing inland, lies slightly below the level of surrounding
areas, Streams small; valleys narrow, with depth increasing inland.
Shore low and fringed with narrow coral reefs. The low island of
Boebale, nearly 2 miles long, lies a few miles offshore at northeast.

Ground Conditions. Sandy loam to loam, locally stony; depth irreg-
ular. Gives good footing, is well drained, dries readily if not dis-
turbed when wet; in most places easily excavated.

Most of area covered with virgin forest, but near settlements are
clearings and patches of second growth forest, and broad expanses of
grassland at south.

Beaches sandy.

Settlements: Several large native villages are scattered along
coast, one on Boebale Island.

Movement: Topography is favorable for movement, although slightly
less 8o than in adjacent area to north. Easiest routes are along the
shore and Transverseteit. At some distance inland, movement parallel
to coast is difficult because of numerous valley crossings. Streams
generally fordable except when flooded. Grassland areas permit free
movement of both men and vehicles, but bamboo thickets along streams,
and forested slopes, retard movement off trails in much of area. A
horse trail follows the shore; various foot paths extend inland to area
7. Landing operations possible at most places along the coast.

Cover, Concealment, and Observation: Some topographic cover by
stream banks and low hills; in general, broadly rounded contours
unfavorable for cover. Field fortifications feasible at all places.

Virgin forest gives complete ground and a erial concealment in most
parts of area, but locally in grassland aerial concealment is poor, and
little or no concealment in cleared areas near settlements.

Ground observation very poor because of vegetation and low relief.
Aerial observation effective over non-forested areas.

Area 7.

Topographys A major lowland; coastal strip includes a coastal
area continued inland aleng the Kaoe valley. Marked constriction
separates coastal and inland portions. Topography flat to gently
rolling; relief mostly less than 50 meters. On the east side, lowland
bordered by slopes of area 6, which steepen somewhat northward,and on
the west by the more abrupt heights of area 8. North of the constric-
tion, several tributary valleys merge with main valley; along one
valley is a broad marsh. The Kaoe river system is the largest on the
island. Stream channels are up to about 80 feet wide; banks low near
mouth, somewhat higher inland. Navigation of small boats possible for
some distance inland,

Ground Conditions:t Deep loam to clay. Footing fairly good; soil
fairly well drained except in and near large marsh at north. Exca-
vation easy, but water may be encountered at shallow depth in lower
and flatter parts of area.

Virgin forest alternates with second growth forest, grassland,
clearings, and cultivated fields. Bamboo thickets nearly continuous
along streams. Scme mangroveson south shore.

Beaches sandy to muddy.

Settlements: Kaoe is principal settlement, has residence of a
government official; is an important trading center; population about
1,500. A few other smaller villages along coast and in river valleys
of interior,

Movement: Topography favorable for movement, but bamboo thickets
forests, marshes, and stream crossings constitute obstacles. A horse
trail follows eastern coast as far as Kaoe, and a foot path con-
tinues to the west. Trails and paths also in the upper, inland part
of the basin, but no trails connecting the two sections except by de-
touring through Area 8 on the west. Kaoe river in this stretch is
navigable by small boats. Land movement on foot without trails slow
and uncertain. Best route would be on the low, rounded ridge at the
east.

Jap airfield built east of river, near coast, and surfaced road
connecting it with shore. :

Local grassy tracts in this and adjoining parts of Area 6 suit-
able for paratrooper landings.

Landing operations would be feasible along the shore north of
Kaoe, but the coast west of that place would be generally unsuitable.

Cover, Concealment and Observation: Very little natural cover
except by stream banks and, locally along east shore, by low, rounded
beach ridges. Field fortifications feasible except in marshy areas
and in very low ground.

Concealment complete in forested sections, but poor aerial con-
cealment in grassy areas and little or no concealment in cleared and
cultivated areas.

Observation very poor because of vegetation and low relief.
Aerial observation better than ground observation.

Reliability rating:

SHEET NO. XV-100

Class B

Area 8. Tomoeria-Siloebing Mt. area.

Topography: Rough hilly country continuous with the more rugged
and mountainous topography of Area 8 in adjoining quadrangle. Relief
is about 250 meterss Hills descend abruptly to the Kaoce valley and
farther south, to the coast. For further description see quadrangle
XV-99.

Ground Conditions: Clay loams of moderate depth; give good foot-
ing, easily excavated. and

Except for small areas of brush,coconut palms on coast, area is
covered with virgin forest.

Settlements: No settlements.

Movement: Forested, hilly topography diffiault for movement.
Crossed by a few foot paths. Steep coast unsuitable for landing.
See also Sheet XV=99 to west.

Cover, Concealment and Observation: Cover given by ridge crestis.
Field fortifications generally feasible. Complete concealment by
forest cover. Observation poor. See also quadrangle XV-99 on west.

Area 13. Northeastern Mountains.

Topography: Massive, rugged mountainous country sloping steeply
down to the coast at the west, but somewhat more gently at the north.
Elevations reach over 1,400 meters. Streams more widely spaced than
in Area 8. Slopes moderate to steep. Narrow strip of coastal plain
around Wasile; smaller mastal flats farther northeast. Beaches
narrow and discontimious except along the strips noted above.

Ground Conditions: Sandy loams to clays, prevailingly shallow on
steeper slopes, somewhat thicker on gentler slopes and on coastal
flat. Soils give good footing, are well drained, and generally easy
to excavate. May be very muddy when wet.

On the steeper slopes many places have rocky ground, with little
or no soil.

Area covered with virgin tropical forest. Coconut palms fringe
shore at many places.

Beaches sandy.

Settlements: A few very small native villages along coast, and the
one large village of Wasile, station of a government official.

Movement: Movement greatly restricted by rugged, forested mountain
topography. A few foot paths lead into the mountains. Topography
locally favorable for movement in the coastal flat around Wasile, and
villages here are connected by a foot path. Coastwise movement east of
this section retarded mainly by numerous valley crossings, and by lack
of any trails. Coastwise movement to the southwest more difficult,
owing to steeper coastal topography. The Wasile flat would be possible
as a beachhead, although inadequate communications with other areas
introduce limitations.

Cover, Concealment and Observationt Cover given by narrow ridges
and knobs in some parts of the area, but in other places contcurs too
broadly rounded for good cover. In rocky areas irregularities give
some local cover. Field fortifications practicable except in and near
rocky areas.

Good ground observation locally from tops of steep, rocky, open
slopes, but poor observation in heavily forested sections.

Area 14. Dodaga Plain

Topography: Flat to undulatory coastal plain. A large, detached
section of this area lies north of Wasile Bay, and a small projection
from the larger area on quadrangle XV-10l1 lies south of the bay. Section
north of bay is lowland, with only a few rolling hills rising above 150
feet. Crossed by one small stream. Beaches are probably wide. Coral
reefs of different widths fringe area in places.

Ground Conditions: Sandy loam to sandy clay loam, locally stony;
of moderate depth. Footing fair to good, drainage good, and excavation
easy except in stony ground. Moderately muddy when wet.

Palms fringe shores at many places; along streams, bamboo thickets
occur; virgin forest covers rest of area.

Beaches sandy.

Settlements: A few very small native villages.

Movement: Section north of Wasile Bay is practically flat and
topographically suitable for movement in any direction, but dense forest
vegetation limits systematic movement to trails. The latter, suited
for foot use only, cross the area in several directions. For section
south of Wasile Bay, see quadrangle XV-10l, on the east.

Cover, Concealment and Observationt Little matural cover except low,
rounded hills, stream banks, and possible beach ridges along shores.
Field fortifications feasible except near sea level,

Inland, forest gives complete ground and aerial concealment;
along shores, good aerial concealment with limited ground concealment in
coconut groves.

Observation very poor because of forest cover and flat topography.

Preliminary text submitted
without checking or editing.
U. S. Geological Survey

Prepared by U. S. Geological Survey
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Hellability rating: Class B,

SHERT 0. XVI-99

Area Fo. 8 = Tomoeris=Siloebing dountaine

Topographys: Irregular mountsinous area rising abruptly from coast
to elevations of more than 2,000 fest. Sloves moderate to steep. Valleys
rather closely spaced, producing rough topography. Largest stream, the
Sidangoli, divides mountains into eastern and western sections., Along
iower course, Sidangoli has narrow floodplain; upstream, valley bottom
narrows, Other streams small and short, have steep gradients, and flow
in narrow=bottomed, steep-sided valleys.

Eastern coast is abrupt and irregular, with many coves and promon=
tories, Western shore sumewhat less abrupt, and has very narrow coastal
flat.

Ground Conditions: Prevailingly clay loam; locally coarser soils.
Depth a few feet on steeper slopes to a few tens of feet on more moderate
slopes, Soils glve good footing when dry; sre well drained and readily
excavated., Uay be very slippery when weti,

Area covered by dense virgin tropical forest.
Settliements: Only a few small native villages along west coast.

Movemenis Mountainous area wnfavorable for movement. Dense forest
largely limite movement to existing treils, Omne foot trail ecross the
island follows the Sidangoli river partway, them crosses the eastern
mountains over a pass about 1,500 feet high, Coastwise movement at the
east hindered by lack of coastal flat, and by rougkness of routes across
spurs snd valleys, Coast unsuitable for landing operations.

Cover, Concealment, Observation: Covsr provided by ridge crests,
stream banks, ravires, and by larger hardwood trees, Field fortifica=
tions feasible in all except rocky ereas.

Concealment provided by forest except in cleared and second growth
tracts near settlements,

Observation everywhere limited by forest., Points on east coast
provice lookout over adjoining areas.

Area Yo, 11 = Mountainsof Central Halmszhera

Topogzraphy: Irregular dissected ranges rising gradually from
isthmus of Dodinga to north (Area 10); bordered on west and northeast
by low alluvicl plaeins, Altitudes of summit levels vary consliderably;
north of ‘Bk, Tebalola commonly less than 1,100 feet; in southeast part,
range from 1,600 to 1,%00 feet. Highest mountains are in the southwest
where peaks north of Bk, Ternate exceed 2,800 feet. Summits and ridge
crests commoqu rounded but narrow, Slopes moderate to steep, commonly
more than 30%, Lowest slopes of main valleys 17% to 30%. Valleys common-
ly V=-shsped with narrow floors,

Ground Conditigng: Mountsins in northern part have lateritic loam
or cley loam, 15 to 30 feet deep over most of arsa; some bare rock in
vaelley bottoms, In the south, mountains underlain by massive limestone
exposed locally in cliffs and ledges; thin soil cover of clay or sandy
clay. On western margin of ares soill is yellow-brown lateritic sandy
or stony loam which overlies conglomeratic or sandy rock at a depth of
10 to 20 feet. On narrow coastal lowlands south of Kajesa, sandy cley
loam soil. Soil generally well drained; gives good footing for troops
when undisturbed by removal of vegetation cover. In rainy weather
deep mud forms in trails but ground dries fairly quickly., Ground on
coastal lowland commonly marshy and soft during rainy season; forms
deep slow=-dryizng mid in oxcavations and along trails.

Area largely covered by rain foresi; coconut palms along coast;
bamboo and sago thickets along stream courses of lowlands, Patches of
cleared and greass-covered land around villages; larger areas of sec-
ond growth forest at various stages of growth.

Settlements: Mountains lack permanent settlements; some tempor-
ery camps of damar gum gatherers. MNumerous villages of 200 to 300
inhabitants line shore north of Koesoe River.

Movenent: Mountains form a barrier ares unfavorable for movement
of motorized equipment without construction of roads, Several foot
trails wind through mountains but cannot be used by motorized units
without much construction work, Topography of coastal lowlend is suit-
able for mechanized vehicles but in many erts of area dense vegetation
is serious obstacle. Horse ¢rail from the Koesce River to Goerceaping
probably easily improved for uze by light traffic in drier weather;
needs conslderable improvement for all=-weather use by heavy traffic,
Iimited movement and deployment of motorized units poss ble in open
coconut groves and beaches,

Away from trails foot troope can move only with difficulty. Trail
across northern part of mountains from plain of Area 10 to Mamin on
Kaoe Bay offers easiest route for men, Other trails winding through the
higher parts of the mountains are steep and difficult; offer eircultous
routes to XKobe or Rai valleys., Off trails, troops must cut their way
in many places through tangled underbriash, Most streams can be forded
by men and machines except during brief floods. The Oba River cannot
be forded by vehicles and may be unfordable by men excevt during long
dry seasons,

Cover, Concealment, Observation: Rugged broken terrain offers ex~
cellent cover for men although at many points tralls can be brought un-
der fire from nearby helghts; poor cover for machines, Coastal lowland
glves 1ittle cover for men or machines; beach ridges locally offer a
little cover for landing troops.,

Dense vegetation gives good concealment for wen and vehlcles in
most parts of area, Open coconut groves, cleared or grass~covered
areas, and young second growth around villages give only partial cover
for machines.

Qbservation generally poor, Except for well-used horse trail
along coast, trails largely hidden from serial observation by over-
lapping crowmus of bordering trees, Ground observation generally lime
ited to a few yards,

Area No. 10 = Isthmus sf Dodings and Low Plaine bordering Dodinga Bay

Togoggaggx: Low narrow coartal plains on either side of Dodings
Bay; pass eastward into low hilils and terraces of Isthmus of Dodingas,

Coastal plain between the isthmus and the village of Tataleks,
Slopes gently seaward from altiiudes generally less than 150 feet.
Inland mergin bordered in most places by low hills and terraces 300 to
400 feet in altitude above which rise the steep mountain sides (Area &),
Relief generally le2c than 100 feet. At northwest end of area between
villages of Tateleks and Sidangoii, plain is about 3/& mile wide; sur=
face rolling and cut by Retoemoe and Sidengoli Rivers and a few small
intermittent tributaries. Valleys are poorly defined; merge with the
intervening stretches of plain that forms low interstrsam divides. The
charnel of the Sidangoli has steep banks a few feet high, Coast between
Tataleka and Sidangoli low and fairly regular; bordered in part by sandy
beach, locally some mangrove swamp, From Sidangoli nearly to isthmus,
plain is low, muddy, lecs than a mile wide; erossed by several small
streams some of which disappear into low densely overgrown marshland
Just before reaching the sea. South and east of Sidangoli village a
number of low mangroveecovered isiands and reefs front the coast,

Dodinge isthrmae. Is made up of many low hills and terraces which
merge with coastal plains to the west and southwest and with low mountain
ridges to the north and southeast {Areas 8 and 11). At its narrowest
point the isthmus is about 1-3/L miles wide; commonly less than 200 feet
in altitude, although point overlooking Bobane Bay exceeds 300 feet, Al=-
titudes generally somewhat higher to north and south; Bk, Pitoea about
675 feet in altitude, Hills broad and rounded with gentle slopes; terraces
low with nearly flat or gently undulating surfaces and moderate to gently
sloping margins, West coast of the isthmus somewhat embayed; shore low,
muddy or sandy. Zast coast has mumerous coves and small bays, On the east
side the largest, Bobane Bay, zbout two miles long with maximum width of
about 1/2 mile; bay has narrow sandy beach and is surrounded by steep
Tocky 8lopes,

Soutbward, hills of the isthmus pass into the small flat alluvial
plain of the Tonlko lowland bordered on east and south by steep slopes of
Area 11. Plaln slopes gently seaward to low sandy or muddy shore; crossed
near south margin by Toniko and Masone rivers.

Ground Conditlons: On isthmis of Dodinga, red=brown lateritic loam
or clay loam, 15 to 30 feet deep. Low plains bordering hills and ridges
of isthmus have sandy c¢lay loam near mountain front, finer clay soil along
coast, Hills of isthmus and higher parts of lowland well=drained. Lower
parts of plains bordering isthmus generally poorly drained soil, waterlogeged
much of the year; marsh and swamp border most of coast between Sohomado-
dobo and Sidangoli. Islands south and southeast of Sidangoli bordered by
corel reefs, Deep mid forms in trails and excavations.

Bills and ridges of isthmus covered by patches of grass and second
growt h forest; & few small areas of virgin rain forest. Inland margins of
coastal plains have some rain forest but plains largely covered by gress
and second growth forest, Swamp forest and considerable tracts of mangrove
border the Sidangoll plain; islands near coast largely eovered by mangrove.
Some coconut groves and small plantations near Sidangoli and south of Toniko
River.

Settlements: Sprawling village of Sidangoli is largest settlement;
center for repairing fishing boats from Ternate and neighboring islands.
Small settlement of Dodinga =t west end of isthmus; two small villages at
east side., A few small villages scuth of the isthmus.

Movement: OCorridor area; relatively easy movement over flat or rell-
ing plains, low hills, and terraces; few areas of dense vegetation.

Most important route probably is the road which crosses isthmus over
low broad terraces, through Dodinga to Bobaneigoe; grades gentle to moder-
ate. Short road from pier on soutbeast side of Bobane Bay to village of
Pasir Poetl follows low rolling ground. Both sultable for at least light
motorized equipment; probably need some improvement for all-westhier use
by heavy traffic. Roads probably bordered largely by deep grass and sec=-
ond growth forest, permitting deployment of men and vehicles away from roads
in many places.

Borse trall between villages of Tatalek.. and Sidangoll crosses low roll=-
ing plains; probably can be used by light wheeled vehicles between Sidangoll
River and the Sidangecli village. Double-tracked trail from Sidangoli to
Dodinga probably suitable for light wheeled vehicles; trail follows inland
margin of flat muddy coastal plain; in places follows low terraces and foot
hills bordering mountains of Area 1l. Grades moderate to low; trail probe
ably fairly well drained, Little-known foot trail from Sidangoll crosses
Ares 8 to the east coast. Foot trails from Dodinga and Pasir Poetl extend
short distance along the coastal lowlands. Horse and foot trails from village
of Tonika~islam cross the alluvial plain into Area 11. Trails in nearly all
parts of the area probably can be easily improved for use by motorized units.

Topography generelly suitable for easy movement of motorized units.
Slopey generally low, although hilis between Dodinga isthmus and Tewe River
and those bordering Bobane Bay are moderate to steep. Large grassy tracts
in several sections probably suitable for free movement of motorized units
off roads, Movement of heavy tracked vehicles posd ble in second=-growth
forest. Foot troops can penetrate second-growth forest with difficulty; in
many places must cut way. Mangrove swamps bordering the north coast of
Dodinga Bay are probably impassable for motorized units; difficult for foot
troops. Soft muddy ground underlying many parts of plain between Sidangoli
and the isthmus may make going difficult; vegetation may e very dense.

Most streams small, probably not important obstacles; dense vegetation
slong banks may make approaches difficult., Sidangoli may be difficult to ford
during long rainy periods.

Cover, Concealment, Observation: Cover poor in most parts of arsa;
dissected hills and terraces of isthmus offer best avallable cover for men and
machines, Men may locally find cover from low trajectory fire behind stream
banks and low rises in ground. 0ld forts around Dodinga may afford cover for
a few men,

Large grasse—goversd sreas north and northeast of Sidangoli and on parts
of isthmus glve some concealment fur men but little for machines. Mangrove
and second growth forest bordering the grassed and cleared areas can give
good congsalment for men. Very young second growth forest glves only incom-
plete concealment to large nunbers of vehicles.

Aerial observation of grass-covered plains near Sidangoli and parts of
isthmis generally good;ground observation limited to a few feet. Poor
ground and aerisl observation in areas of high second growth and mangrove that
border most parts of Dodinga Bay.

Areag 12: See guadrangle XVI-100.
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HALMAHERA (MOLUKKAS)

Gouvt der Molukken.

Schetskaart samengesteld bij den Topografischen dienst in 1923-1925.
Blad XV -100.

(Res. Ternate).

TERRAIN APPRECIATION

Blad XVI-100.
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EXPLANATION

Large numbers and heavy lines indicate terrain areas. Common abbreviations

Letters and light lines indicate terrain types as follows: P.  Island

A. River and coastal lowland. Teg. Cape

B. Terraces, inland flats, sloping plairs, low rolling A. River

hills. ) X. River

C. Hilly and mountainous country. Bk. Mountain
% Swamp (moeras) : lLake
= Marsh (drasland) M Coastal bluffs
A A A Rocky area " and cliffs
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TOELICHTINGEN.

Qorspronkelijk samengesteld door de verkenners bij den generalen staf, zooveel mogelijk verbeterd
aan de hand van de bestaande zeekaart No. 397. 1:500 000 en volgens deze kaart het blad
georiénteerd. De naam en grens der cultuuronderneming is vergeleken met het Handboek voor
Cultuur- en Handelsondernemingen in Ned. Indié en met de kadastrale kaart.

AFKORTINGEN.

BK. Boekoe (berg). A. Ake (rivier). Tg. Tandjoeng. P. Poelau. Tk.Teloek. 0g. Onder-
neming. 0.l Onderaardsche loop.
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HALMAHERA (MOLUKKAS)

TERRAIN APPRECIATION

Reliability rating: Class B,
SHEET NO. XVI-100
Area No, 13 - Northeastern Mounteins

Topography: Mountainous area dominated by broad, irregular range
trending north-north- east, Elevations highest in south-gentral stretch,
feach about 1,500 meters. Rast of main range slopes descend to inter-
montane basin at headwaters of Sangadji River; at west the range descends
through irregular spurs, knobs, and foothills to the coast., On higher
parts of central ridge, both west and east slopes are steep, but at low-
er elevations east slopes generally gentler than west ones,

Upper Sangadji basin has central area of flat or nearly flat ground
surrounded by gentle slopes which gradually steepen with elevation, Downe
stream, the valley narrows abruptly and its sides steepen, Sangadji is
one of larger streams of HEalmshera; has meandering course. Several of
its tributaries in the basin are also large; have narrow-bottomed valleys
with gently sloping sides; deeper toward mountains,

West slope streams shorter and have smaller valleys. In their upper
stretches, some flow roughly parallel to main range. Their valleys differ
considerabdbly,

At northwest, is a dlecontinuous coastel plain widest toward north,
Long stretches of coastline swampy, but sandy beach ridges may occur at
some places. Topography flat to undulatory, grading into moderately
steepened slopes on the inland side.

Ground Conditions: Clay ¢to clay loam , deep except on higher and
steeper slopes. Givesgood footing, iS well drained, and readily excavated;
moderately muddy when wet, dry quickly., Some rocky areas on the central
ridge and at scattered localities in the bordering hills, In coastal belt,
long strips of swamp land. Soil here tends toward sandy loam.

Area covered with tropical forest. On highest part of the ridge
posdal bly transition to moss forest. Coconut palms in strips along the
shore,

Settlements: A few small native villages along coast.

Movement: Mountalnous area unfavorable for through movement. Dense
forest largely limits movement to existing trails, Available routes
across mountains to east coast are only fair, and follow low places in the
central range. Most direct route is from Soot over pass at about 800
meters elevation to headwatere of Sangadgj, and dowmm that stream to coast.
Trall over this route follows spurs, rocky stretches, and stream beds,

A less direct route over a lower pass would cross north side of Mt. Togooe;
followed only part way by a trail,

Coastwise movement is possible but restricted. Some free movement
feasible for men in the long strips of coconut palms; in northern strip
of coastal flat 48 foot path, No roads suitable for motorized equipment,
Swamps obstruct movement close to beach for long stretches, and crossings
of small streams present minor obstacles,

The swampy beaches bar landing operations along wider parts of coaste
al strip; other sections probably too narrow for large scale operations,

Cover, Concealment, Observation: Except on flats along coast and
in Sangadji basin, cover provided by ravines and ridges, Some additional

cover provided by larger hardwood tress and rocks in rocky areas. JField
fortifications feasible in all except swampy and rocky areas, but may re-
quire dralnage on coastal flats,

Concenlment provided by trees and forest in all except the rocky
areas. Ground concealment incomplete in coconut grovesi complete else-
where,

Observation everywhere limited by the forest. Falr vantage points
on some steeper knobs of the foothills, and on higher ridges, but field
view limited and anything below treetop level hidden.

Area No, 17 - Mountaine of southeastern Halmahera

Topography: High rugged mountain ridges; north end of main ranges of
southeastern Halmahera., Altitudes generally 2,600 to 3,000 feet. Summits
narrow and rounded, Slopes commonly steep; locally, lower slopes are mod-
erate, Mountain sides deeply cut by numerous steep-sided ravines. Streams
very small and short with steep gradients; subJject to sudden torrential
floods during heavy rain,

Ground Conditions: Same as Area 13,

Movement: Barrier area, unsuited for motorized units. Foot troops
can move most easily along ridge crests where vegetation is usually rather
open, No known trails or paths, Streams can be forded except when in
flood, Thick mat of vegetation in valley bottoms may be more seriocus
obstacle to crossings than streams,

Cover, Concealment, Observation: Same as Area 13,

Area No, 12 - Kobe-Ekor Corridor

Topography: Northern part of area occupied by small alluvial plain of
irregular width; southern part has low rounded mountains and ridges with
long spurs fingering northward into the plain. No marked topographic
break between area and mountains of central and northeastern Halmahera
(Areas 12 and 13); boundaries arbitrary.

Plain slopes gently seaward from altitudes generally less than 150
feet. Surface flat or gently undulating, with swamps along the Paroeama
River. Coast low; sandy beach ridges east of Tg, Garoe,

Low mountains west of Ngairlamolamo and Ekor River are gemerally
less than 1,200 feet in altitude., Slopes are moderate to low; summits
broad and rounded, Rast of the Ngairlasmolamo, where ridges rise toward
the mountain mass of Bk. Saolat (Area 13), altitudes increase to nearly
2,000 feet. Slopes much steeper and ridge crests much narrower than to
west,

The Paroeama (Ingus) River, the largest in the area, flows through
an open valley with low to moderately-sloping walls; river channel is
about 100 feet wide in the upper reaches, probably more than 200 feet wide
where the stream crosses the coastal lowland. JFloodplain 3/4 mile to a
few hundred feet wide extends nearly to junction of the Boeboetdeing
and the Ngairlamolamo; marshy in many places, Other rivers are generally
less than 60 feet wide. Except the Ekor which flows mostly across the
coastal lowland, streams have V-shaped valleys with floodplains very
emall or, commonly, lacking,

Ground Conditions: In the mountains, commonly red-brown clay 1loam
or clay 10 to 30 feet deep; central and southern parts underlain by con-
glomeratic bedrock; in north and east by limestone. Bare rock is ex~
posed locally in cliffs and ledges; some rock strewn slopes and valley
bottoms, Soil is generally well-drained; mud dries fairly rapidly,

Soil in north lowland mostly sandy clay loam; coarser soils border the
valleys; near center of lowland soils are dominantly fine clays., Drain-
age 1s moderately good except for swampy areas around lower course of the
Paroeama River., Coarser soils near lowland margins dry fairly repidly
when wet, Mner clays form deep slippery mud which dries slowly.

Raln forest covers all except swampy stretches of the Parceama, where
vegetation is of the swamp forest type. Nipa thickets occupy north mar-
gin of the swemp, A few small cultivated and second growth areas near
coastal villages,

Movement: Although area is a poor corridor, the relatively low al-
titudes of the mountains and two good footpaths make it the easiest aveil-
able land route from Weda Bay and southern part of Halmahera to the Isthmus
of Dodinga (Area 10) end northern Halmahera.

Foot path from coast crosses coastal,plain then follows Dagasoel
valley and low hills to south; cannot be used by motorized equipment with-
out consideredle improvement. Foot path from Ekor village follows Xkor
River then climbs along the steep spurs on west side of Bk, Fongli; has
moderate to steep grades; condition probably somewhat better than Dage
asoel valley trail but needs imprdévement for use by motorized units,

PTrail south from Tg. Garoe extends up the Paroeama (Ingus) to meet the
Ekor River trail; short branch over ridge to Dagasoel trail.

Dense vegetation and (except on coastal lowland) rough braken
terrain make area unsuitable for movement of motorized equipment away
from roads, Foot troops can move with difficulty and in many places
must cut their way through rainforest undergrowth; movement may be
easiest on ridge crests.

Except for the lower reaches of the Paroeama, streams can be easily
forded in drier season, Mash floods fairly commonly during heavy rains,
may meke many streams temporarily unfordable, Locally steep stream
banks matted with vegetation make approaches difficult for vehicles
without construction of short dugwaye; swamps bordering the lower
Paroeama are obstacles.

Cover, Concealment, Observation: Good cover in valleys and ridges
of central and southern parts of area, although trails may be covered at
many points by fire from nearby commanding heights., Cover on coastal
flats is largely lacking; locally a little cover for men behind beach
ridges and high stream banks. Trees of the rain forest give a little
cover for men. Hasty fortifications may be difficult where Jungle floor
is covered by dense tangle of roots; soil itself easily excavated in al-
most any part of area. Rain forest gives excellent concealment in al-
most all parts of area; coconut palms along the shore give only incom-
Plete concealment to a number of vehicles.

Aerisl observation very poor; narrow foot trails are largely hidden
by overlapping tree crowns, Ground observatiocn generally limited to a
few yards except on beaches.

Area No, 11 -« Mountains of Central Halmahera

See sheet XVI-Q9,
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~ HALMAHERA (MOLUKKAS)

Gouvt der Molukken. (Res. Ternatc).

Schetskaart samengesteld bij den Topografischen dienst in 1928-1929.
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TERRAIN APPRECIATION
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EXPLANATION

Large numbers and heavy lines indicate terrain areas.

Letters and light lines indicate terrain types as follows:
‘ River and coastal lowland.
. Terraces, inland flats, sloping
hills.
- Hilly and mountainous country.

A A A Rocky area

plairs, low rolling
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Cormon abbreviations

P. Island
Tg. Cape
A. River
X. River

Bk. Mountain

70 Coastal bluffs
L) and cliffs
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HALMAHERA (MOLUKKAYS) TERRAIN APPRECIATION

Reliability rating: Class B

SHEET NO. XV-101
Area No. 13. Northeastern mountains

Tooography: High, rugged mountainous area rising steeply from
lowlands of area 14, and from the bench lahd at northwest corner of
quadrangle (profile FF'). More than half of area above 500 m. in
elevation, and scattered peaks exceed 1,000 m. A divide between east
and west drainage crosses the quadrangle, with small, short streams
draining west into Wasile Bay, and much longer streams (only the
headward sections lie within this quadrangle) draining eastward.
Ridges are sprawling, blunt, and irregular; slopes moderate to steep,
locally steeper on one side than on the other. Larger valleys are
rather widely spaced; their depths exceed 600m. in the interior, but
decrease rapidly seaward. Valley bottoms generally narrow. Streams
have winding courses, fairly steep gradients. Stream beds bouldery in
the interior, become gravelly and sandy toward coast. Locally a few
streams flow underground.

At northwest is a somewhat dissecteri, flat to gently sloping bench
land, transitional from the mountains tu the sea, and to the coastal
plain, area 14. Valleys here are shallow and have gently sloping sides.
The coast is steep.

Ground Conditions: Sandy to clayey loams, locally stony in lower
parts of area. Colors reddish to brownish. Depths may exceed 20 ft.
The soils provide good footing, are well drained, and are moderately
muddy when wet. Small areas of bare, rocky ground on some higher
ridges, and in scattered places on lower ground.

Except on rocky slopes area covered with virgin tronical forest.
Vegetation less dense along higher ridge crests; most dense along
streams.

Settlements: None.

Movement: Mountainous barrier area. Movement impracticable
except along trails. No natural lines of movement except southeast to
Boeli (on adjacent quadrangle to south); route lies through a pass at
about 500 m., and is followed by foot path. Other foot paths lead
eastward into interior, but do not give direct access to east coast.
Boeli trail follows stream bed part way;nol usable at high water. The
same is true of other trails; however, where local relief is not great
nor slopes steep, the latter cut across drainage lines, and follow
ridges or rocky ground.

Cover, Concealment, and Observation: Ridge crests, stream banks,
and other topographic irregulgrities provide cover at most places, and
larger hardwood trees can give limited cover. Field fortifications
feasible except on rocky areas. Depth limited by shallow soils on
coastal terraces.

Except for small local rocky areas, forest gives complete conceal-
ment from both ground and aerial view.

Observation limited by forest. Points at crests of the higher and
steeper slopes provide limited lookouts for adjacent valleys, but
activities at ground level would be hidden.

Area No. 14. Wasile Plain

Topography: Large coastal plain widening southward. Topography
is flat, gently sloping or undulatory, with elevations ranging up to
about 100 m. marginally. The transition to the adjoining mountains is
abrupt at the north, more gradual at the south. Pliin crossed by two
larger streams and several smaller streams. The larger streams have
high banks and sandy to gravelly beds. A detached section of this area
lies north of Wasile Bay (see quadrangle XV-100).

Ground Conditions: Loamy soil grading down into unconsolidated
deposits of variable' character. Soil is fairly well drained and easily
excavated. Good footing, but muddy when wet.

Area covered with virgin forest, except for small clearings near
the village of Soebaim at south. Strips of coconut palms along coast,
and bamboo brakes along the streams.

Beaches sandy.

Settlements: One small village along the coast at the south.

Movement: Topographically an area of easy movement. Larger
stream channels are minor obstacles, and for ready movement would
require dugway approaches or bridges. Tropical forest 1S main obstacle,
particularly bamboo brakes along streams. Movement therefore largely
limited to trails, of which several lead from coast inland. In coco-
nut groves along shore, movement would be less restri¢ted. Shore
suitable for one or more beachheads.

Cover, Concealment, and Observation: Cover provided only by
stream banks, beach ridges, and low banks that mark limit of high
tide, also larger hardwood trees,

Complete concealment provided by the forest everywhere except in
the coconut groves, where ground visibility is less restricted,
particularly for machines.

Visibility limited by forest, except in coconut groves; obser-
vation poor.

Area No. 16. Boeli plain

See quadrangle XV-102,

Preliminary text submitted
without cnecking or editing. Prepared by U. S. Geological Survey
U. S. Geological Survey for Chief of Engineers, U. S. Ammy.
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HALMAHERA (MOLUKKAYS)

Gouvt der Molukken (Res. Ternate).
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HALMAHERA (MOLUKKAS)

Reliability rating: Class B
SHEET NO. XIV- 101
Aree 13. Northeastern mountains

Topography: J%Abroad, low, and undulatory bench land along coast;
rises southeastward,increasing steepness to a mountainous ridge, some
900 weters in height. Lower slopes traversed by numerous shallow
valleys with gently sloping sides. Interstream areas flat to broadly
rounded or knobby; streams, in general, not closely spaced, Farther
inland, slopes steeper and tributary streams more closely spaced, but
the generally rounded character of topography prevails. Except for
the Ifisf, the Tatam and the Gagneli, streams are small; many probably
dry port of year. A few streams pass underground along parts of their
courses .« Along greater part of shoreline, land slopes moderately to
vater's edge; at northeast is one long narrow strip of coastal plain.
Beaches are steep and narrow,

Ground Conditions: Moderate to great depth of sandv loam,locally
stony. Soil generally well drained, dries quickly, and provides good
footing. Rocky areas along coast between Ifisf and Iga rivers, on
crest of the mountain ridge, and along certain valleys of the mountain
slopes.

Area covered by tropical forest. Along most larger streams are
bemboo brakes. Undergrowth probably not very thick except along streams
and near shore. Probably small local patches of cleared land and
second growth forest near settlements.

Settlements: Only two small native villages along the coast.

Movement: An area of restricted movement, with difficulties
increasing toward the mountains. The tropical forest provides an
obstacle everywhere, and numerous valleys are obstacles to coastwise
movement, except between Isisf and Iga rivers. At many places, move-
ment from coast inland feasible for some distance, on interstream
areas, which have even and almost unbroken rise to the steeper slopes
of the mountain front proper., Coastal plain strip at northeast topo-
graphically favorable for movement, but is surrounded by less favorable
terrain.

Existing communication lines limited to a few foot trails which
lead from the coast some distance toward the mountains but end blind;
these are of doubtful usefulness., For coastwise movement trail cut-
ting or road construction necessary.

Only coastal plain at northeast suitable for landing;plain at
northeast suitable for landing operations, and this has poor commni-
cation with other aresas.

Cover, Concealment, and Observation: Partial cover provided by
ridges, knobs, and stream banks, larger hardwood trees. Field forti-
fications feasible in all except rocky areas, but may be difficult on
thin soils of terraced coastal slopes.

Concealment from both ground and aserial view afforded everywhere
by forest.

Observation restricted both by forest and by broadly rounded
character of topography. Some steeper mountain slopes might give
a limited outlook across surrounding wvalleys.

Prepared by U.S. Geological Survey
for Chief of Engineers, U.S. Army

Preliminary text submitted

without checking or editing.
U. S. Geolcgical Survey
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HALMAHERA

BAAI v. AKELAMO

Blad 102/XV.

Coastal bluffes
and cliffs

Island

Tg. Cape

Schetskaart samengesteld door den Topegrafischen dienst in 1928-1929.

Common abbreviations
Bk. Mountain

A. River
X. River
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EXPLANATION

A A A Rocky area

BAAI v. BOLOLO

hills,
C. Hilly and mountainous country

% Swamp (moeras)

B. Terraces, inland flats, sloping plains, low rolling

A. River and coastal lowland.

= s._t
y) o)
l‘
DA . 2 A 4
-_ N & > o
- = & 9 3
3K
N ) =
7 7o
X 5 i
&
P S > b ¢ g
o ©y N
P ‘ e ) :‘/f
¢ 4 4 P - 5 (3
» .
, i «ﬁ/

. .
>
. g o ¢
o i ¢ oo gAY A
P 4 - s ~- 4 N ¢
@ % ¥ b PN N2y 3
5 4 (S 3 g DG o
) 3 e S (0 R =
‘ Z 3Q ik @
.' ¢ % o /7 D ¢ G-\ ¥
¢ 3 S\
(= A

Gouvt der Molukken (Res. Ternate).

Large numbers and heavy lines indicate terrain areas.
Letters and light lines indicate terrain types as follows:

E Marsh (drasland)

HALMAHERA (MOLUKKAY)

‘ Reproductiebedrlif Topografische dienst, Batavia 1938.

3

&
: <
¢
(& .
S . .” .\4\;.)
A \\Myﬂ.f\ﬁ N

) A - ‘N\ 7 ‘..\wm,yp S \w u S

a1k i - /ANl J/

A B LS AL

.n..(,m e axe Y

(U D7

X

'Tg. Hapoehapa

g £ ,
eme E
-
H
alHe s
o
4
2
L] 2
o He FMI
2
. efHe <
O 13
S .
S -
& oH{e & 8
[ Z m
Lol = =
3 T
™ ot L S
- S
=

3 ° 1
= - e b -
Q &
w2 2
ob
altls &
£
3
e m
g
2
—HH = S
m 3
[~y

otlls

Y Inlandsche graven

Alle hoogren

. i
§1 0 &8
- ]
S E ¥ S
8 9 =R
s &= % B
N § 8
Q § S s
O - =
- 3 MM.
...lndR m.w
] bl
3 P
g 3
S 2Ty
X $s
8 & &y 3
s 518 3
e S L =
& &
w N e 9
S s
<313 =
Iy d »
lw.a 13
s &Y S 3
S 3 9 £
3 Y £ N
2 0% 3
$Sg ¥ §
rnmo
~ 8.
“8T 1 gF
R -] 5 < N
&
-3 ! §83
53 ¥
-
188 DI
R e %33
« 3 S
§ 53
- X &
- % ua.w
- &
E§ e £:°2
E S Q
85 S
§=
g i~
s 9 N
g § i€
+ % g
s v “
3

2. Schaars bewoonde str

1= Bamboe huizen. v

~ ¥ o« Bosch. +#
b niet gemete

Trail

ADM. INDEELING.

FOR

PREPARED BY U S -GEOLOGICAL SURVEY
CHIEF OF ENGINEERS, U. S. ARMY

AFKORTINGEN.

en barometer voor het overige verband met gebruikmaking van de zeekaart No. 387
G. Goenoeng. Tg. Tandjoeng. O Onderaardscl:e loop. A. Ake (rivier).

schaal 1:200000 uitgave 1929.

pas

Wasile.
Maba.

Onderafd. Weda.

1 Onderafd. Tobelo.

Res. (Afd.)  Ternate.
District

Digtrict

2

5 < §
= z
: 2
]
]

g

BLADINDEELING.

DE

34



HALMAHERA (MOLUKKAS)

TRONHBENTIAL

TERRAIN APPRECIATION

Reliability rating: Class B
SHEET NO. XIV-102
Area No. 13. Northeastern mountains

Topography: Rugged, massive mountainous terrain broken by a few
major valleys. Elevations attain about 1,000 m. On the east, the
mountains descend abruptly to the lowland of area 15 (profile FF').

On the northeast and north, the descent is generally more gradual,
through zone of moderate relief and moderate slopes, partly terraced.
Two main valleys, the Lama and the Foemalanga, drain eastward; have
moderate to steep sides, narrow bottoms, and reach denths exceeding
500 m. Stream cnannels meander around small valley-side spurs; slopes
gentler on inside of meanders than on outside. Tributaries nearly all
small and short, closely spaced, giving terrain an irregular, broken
character. Main ridges are narrow, knobby, and irregular. Subsidiary
spurs in most places descend steeply into the main valleys.

Draining northward are several small streams heading in the foot-
hill belt. Toward the northeast streams widely spaced, with low,
broadly-rounded inter-stream areas; toward the northwest, streams
more closely spaced and relief greater, producing rougher tonography.

Coastline moderately embayed. At northeast, a narrow, somewhat
irregular coastal flat. FElsewhere, shore is moderately sloping;
steeply sloping in the Bay of Bololo. Northeastern tip of area fringed
by a coral reef.

Ground Conditions: Higher parts of area have clay loam to clay of
considerable thickness. 1In lower sections, soil more sandy; locally is
stony. Soils give good footing, are well drained, moderately muddy
when wet, and readily excavated except where stony. Soils generally
deep on lower slopes, except locally on terraced areas at northeast.

Rocky slopes occur on some higher ridges at west, and along coast
at northwest.

Except for local rocky slovnes, area is covered with virgin tropical
forest, Undergrowth probably moderate except along streams, shores,
and highest ridges. Coconut palms on coastal strin at northeast.

Settlements: Uninhabited.

Movement: Barrier area. The rugged, forested mountain topogranhy
obstructs movement inland. Coastal topography less unfavorable, but
forest is an obstacle. Good routes available for crossing from north
shore to lowlands of area 15.

Existing trails are few; suitable only for movement on foot. None
extend very far into interior. Most lead from the north shore across
to area 15; follow stream beds part way and ridges part way. Sections
on stream beds impassable during high water.

Potential beach heads only on narrow coastal nlain at northeast.

Cover, Concealment, and Observation: Cover given by knobs, ridge
crests, and other tovographic irregularities, also by larger hardwood
trees. Topographic cover poorest at northeast where slopes are broadly
rounded, Field fortifications feasible at all places which are not
rocky, but on terraced areas at northeast coralline limestone, difficult
to excavate, may be encountered at shallow depth.

Complete ground and aerial concealment given by forest.

Observation greatly limited by forest, and in many places also by
the broadly rounded character of the topography. Locally, steep valley
sides have lookout points of limited range, and the steep knobs and
ridges overlooking area 15 could be used as observation posts. Along
the coast, projecting capes would permit observation of adjoining
stretches of embayed shore.

Area No. 15. Akelamo Plain

Topography: North part of a broad, flat to undulatory lowland; is
crossed by two main streams which unite near shore, and by minor streams
Bordering slopes of area 13 high and steep at south, lower and more
moderate at north. Locally are low rolling hills at inner side of
plain. Shoreline regular, broadly embayed. Beach ridges may be present
locally. At south, one low hill projects above plain, forming Cape
Petak.

Ground Conditions: Deep sandy to clayey loam; is fairly well
drained, gives fairly good footing, and is easily excavated. Moderately
muddy when wet.

Area covered with virgin tropical forest. Locally, coconut palms
along shore.

Settlements: Two small native villages widely separated along
coast.

Movement: Flat tovography favorable for free movement, but forest
is a continuous obstacle and limits movement to existing trails.,
Larger streams at north present additional local obstacles, and are
probably too deep for fording. Bxisting trails are suitable for foot
use only, and mostly radiate from Akelamo.

Shore topography suitable for beachheads at nearly all points.

Cover, Concealment, and Observation: Cover given only by stream
banks, and possibly along some stretches of shore by beach ridges.
Some cover given by the larger hardwood trees. Field fortifications
feasible at all places not too near river or sea level.

Complete ground and aerial concealment by forest.

Ground observation poor because of low relief and forest cover.
Hill at Cape Petak might serve as a lookout point for local areas.
Aerial observation slightly better than ground observation, but largely
limited to clearings.

. . . s e FOR
without checking or editing. CHIEF OF ENGINEERS, U. S ARMY

U. S. Geological Survey
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Relinbility Reting: Class B

SHEET NO. XV=-102

Area No. 13. Northeastern Mountains.

Topography. Rugged mountainous area, with large portions of the
interior rising above 500 m., and a few peaks exceeding 1000 m.
Larger valleys widely spaced, and irregular in their pattern.

Along some stretches valleys trend nearly parallel to coast, and
separate the higher mountains from a foothill belt, The Lili and the
Onat have wide flcodplains in the foot-
hill belt; smaller streams have narrow valleys. OSlopes in the foot-
hill belt are low to moderate, steeper in the mountainous interior.
In the mountain area, streams have steep gradients, and gravelly to
bouldery beds. In the foothills, gradients flatten, and beds become
gravelly to sandy. Stream banks high along lower courses, and chan-
nels largely filled during heavy rainfall. Coastal part of area is
comparatively steep and abrupt; some short strips of narrow coastal
flat, but generally the land rises abruptly from the sea.

Ground conditions. Moderate to deep sandy to clayey loam,
locally stony. Soil crumbly except on the limited areas of valley
flat; well drained, easily excavated, not excessively slippery when
wet, offers good footing, and dries quicklv. Few rocky areas.

Area covered with virgin tropical forest. Undergrowth probably
not excessively thick except along streams, where also dense bamboo
thickets are common. Coconut palms at scattered places along shore,

Settlements. Uninhabited,

Movement. Terrain unfavorable for movement. Tropical forest
adds to difficulties. Grades too steep for vehicles except along
valley flats and coastal strips, where forest would need to be
cleared. Available routes are short, and permit movement only in
general coastwise direction. Trails facilitate movement; forests
most easily penetrated along ridge crests.

Existing trails suitable for foot use only. Are random in
layout, fail to give access to interior, and many end blind. Follow
stream beds for considerable distances; here unusable during high
water. Elsewhere follow ridges.

Coastal flats too short and narrow for large-scale landing
operations; poor communications with possible objectives in areas
15 and 16,

Cover, concealment, observation. Cover provided by ridge crests,
ravines, stream banks, and various hills and knobsj also by larger
hardwood trees. Field fortifications feasible in nearly all places.
Only difficulties would be in cutting through root network of the
forest, and in digging gravelly and stony soils of foothill belt,

Complete ground and aerial concealment provided by forest.

Observation everywhere limited by forest. Treetop lookouts on
higher and steeper slopes would command a limited field over sur-
rounding valleys, but would permit observation over top of forest
only.

Area No, 15.

Topograrhy. South end of the Akelamo coastal plain, more
extensive in quadrangle to north., A hill, Mt, Dorolemo, divides
the coastal strip midwayv.

Ground conditions. Soils are loamy; when wet tend to be muddy
and slower drying than those of area 13. Easily excavated, but
drainage may be poor on low ground.

Forested except for limited tracts of grassland, and clearings,
and second growth forest near settlements, Coconut palms along shore,
and bamboo thickets along streams.

Settlements. One small village,

Movement. Topography favorable for movement, but forest
presents obstacle unless trails are cut or roads built.
One trail, along shore. Limitea movement possible in scattered
strips of coconut palms along coast. Landing possible but beaches
commanded by centrally located hill.

Cover, concealment, observetion. Cover given only by beach
ridges, stream banks, and larger hardwood trees. Field fortifications
readily excavated but might be difficult to drain on low ground.

Concealment complete in virgin forest, only partial in coconut
groves,

Observation very poor because of topography and forest. Isolated
hill provides a local lookout.

Area No., 16, Boell Plain.

Topography. Coastal plain of varying width, together with
contiguous valley flats, Some low hills within the area, and flattened
spurs extend into it from foothill belt. Topography mostly flat to
gently rolling or sloping. One large stream, the Onat, and several
smaller streams cross the plain. Along parts c¢f shore, probably some
beach ridges. Beaches narrow. Plain rises gradually to surrounding
foothill belt in most places.

Ground conditions. OSame as area 15,

Settlements. A few small native villages.

Movement. Similar to area No. 15, Channel of Onat River a local
obstacle; would probably require bridging or ferry crossing. Existing
trails go inland from coast. Long stretches of shore suitable for
landing.

Cover, concealment, observation., Same as area 15,

Preliminary text submitted PREPARED BY U. FS“GEOLOG'CAL SURVEY
without checking or editing GHIEF OF ENGINEERS, U S ARMY
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Gouvt der Molukken (Res. Ternate). Schetskaart samengesteld bij den Topografischen dienst in 192/-1928. Blad 101/XVI.
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Reliability rating: Class B.

SHEET NO. XVI-101
Area No. 13 - Northeastern Mountalns

Topography: Rugged, messive mountains, at east rising abruptly
from sea and coastal plain to heights of more than 1,300 meters; at

west descending gradually toward intermontain basin along Sangadji
valley., Divide so close to Boell Bay that streams heading a few miles
from shore must follow roundabout courses of many miles to the sea by
way of Sangadji River, Ore rocky spur from the mountains projects dir-
ectly into the bay, dividing it into two parts. Several small islands
of similar rocky terrain lie short distances off coast., Streams flow-
ing directly into the bay are small and short, with deep, steep-sided,
narrow-bottomed valleys. Mountainous area widest at the north; broad
gap between northern and southern parts, Slopes steep on eastern side,
somewhat more moderate along parts of western side. Narrow coastal
flat borders head of southern part of Boeli Bay.

Ground Conditions: Except on rocky slopes along coast, clayey
loam. Depth reaches 20 feet or more, being least on egteeper slopes.
Soil gives good footing, is well drained, and moderately muddy when
wet.

Except for rocky slopes, area covered with virgin tropical forest.
Forest growth least dense on higher ridges.

Beaches are sandy where the coast slopes moderately, but locally
rocky where the coast is steepest.

Settlements: No settlements,

Movement: Mountainous barrier area; high relief, steep slopes,
and dense forest present obstacles, Movement largely restricted to
paths and trails. Natural routes few and difficult., One leads from
the vicinity of Boell northwest across the mountains to Wasile Bay, and
is followed by a foot path, Another lies along the Sangadji valley and
over a high mountain pass to Kaoe Bay, and is followed at least part
way by foot paths, A third route possible for movement on foot if
trails were cut is over gap at head of Boell Bay; has disadvantage of
steep slopes at start. Movement along coast feasible only at head of
bay, where there is a distinct coastal flat; el sewhere coast too rocky
and abrupt, Beach at the head of Boelli bay would be suitable for a
beachhead but has poor communication with surrounding areas; it is
dominated by adjacent heights. '

Cover, Concealment, Observation: Cover provided by the numerous
ridgzes and ravines, and to limited extent by larger hardwood trees.
Fleld fortifications feasible, except on rocky slopes.

Ground and serial concealment provided by the forest except on
rocky slopes facing the sea.

Observation limited by the forest in most places, Projecting
points at top of steep rocky slopes facing sea would provide excellent
lookouts over cosst. Higher points on outlying islands also would
provide good lookouts toward shore,

Area Yo, 16 - Boeli Plains

Topography: Discontinuous areas of coastal plain on the northern
and southern sides of Boeli Bay. Northern area is the narrower. Its
inland margin is irregular, extending inlsnd along stream valleys,
Surroundi ng mountains rise with moderate grades on north, steeper on
west,

Southern section is broader, deeply indented along Sangadji valley.
Bordering mountains rise precipitously in rocky slopes. Goastal plain is
essentially flat. Beach ridges border shore in places, and main streams
are slightly incised below the general level, Ome small island, Mobon,
occurs Just off shore of southern part, near Msba, The flat Sangadji
Valley, continuous with the coastal plain, is broad and open; bordering
slopes steep at north, gentle at south.

Ground Conditions: ILoamy soil underlain by unconsolidated depos-
its of considerable thickness, Drainage and footing fair to good.
Dries falirly well after rain, and is muddy when wet,

Except for local areas of cleared land and second growth forest
near main villages, area covered with virgin forest. Coconut groves
occur along the shores, bamboo thickets along some streams, and sago
palms at inland places of southern section.

Settl ements: Only settlements in the northern section are at Boell
and vicinity. Boell, shipping point for local jungle products, is seat
of a government official.

In the southern section, three large villages close together along
coast near mouth of Sangadji River,

Movement: Topographically favorable for movement. Besides forest,
obstacles are stream channels, the larger of which would require bridg-
ing or building of dugways for rapid crossing, Footpaths cross both
areas, Limited movement off trails possible in cocomit palm groves, tut
elsewhere trails must be cut or roads built, Broad flats and good beaches
favorable for beachheads, but areas are dominated by adjacent hills
particularly at south,

Cover, Concealment, Observation: Cover provided only by larger
hardwood trees, discontinuous beach ridges, stream banks, and low banks
merking high tide, Field fortifications feasible at most places, btut
might require artificlal dralnasge to prevent accumalation of raln water.

Concealment, ground and aerial, provided by forest except in cleared
areas near settlements, and in cocomt groves, where ground concealment
is incomplete.

Observation very limited by vegetation. Aerial observation probe-
ably better than ground observation.

Prepared by U. S. Geologlcal Survey
for Chief of FEngineers, U, S. Army.
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P Island
Teg. Cape
A. River

X. River
Bk. Mountain
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CONTIOE A

HALMAHERA (MOLUKKAS)

Reliasbility rating: {lzss B.
SHEET No, XVII-Q9
Area No. 11 - Mountsins of Central Halmahers

Topography: Rugged irregular wountain reanges; on south and west
sides are steev-sloped, desply sroded ridges; on north and east sides
high upland is less deeply di:ssected. Mountains rise from narrovw coast-
2l lowlands o altitudes nveraging between 2,000 to 2,700 feet; moun~
tain northeast of Akelsmo reaches meximum altitude about 3,860 feet.
Mountains contimie without topographic break into the mountain chain
of south Halmahera (Arss 20); boundary with Areas 12 and 19 is arti-
trary.

In southern and western parts of ares, range made up of narrow
Tidges and spurs; crests are narrow, rounded; slopes moderate to very
steen, deeDly cut by ravines and small wvalleys, Larger valleys common-
1y narrow and deep; in places, valleys have small flat flcodplains,
Relief commonly 1,500 to 2,000 feet.,

Narrow flat coastal plain generally lies between mountains and
sea; cormonly 1/4 to 3/4 mile¢ wide; reaches maximum width of about
% miles on delta of Lamo river. Marginel slopes are moderate tc steep,
Some small swampy aress on coast and along the Lamo river, Coastal
plain lacking between villages of Loko and Jehoe; this section occu-
pled by narrow beach.

In northeast and eastern parts, ridges brosder and less deeply
dissected; relief ranges generelly from 1,000 to 1,500 feet, OSummits
and ridge tops gently rounded, slopes gentle to moderately steep;
some velleys broad and open with narrow floore; a few are deep, steep=
gided canyons,

Ground Conditions: In south-central pert of mournt ains, red-drown
lateritic loam or clay loam 1% te 30 feet deep; grades downward inte
deeply weathered volecanic rock, Bare rock exposed locally in steep
slopes and in valley bottoms, Mountains on east and west margins have
a yellow=-trown lateritic sandy or stony loamr which at depth of a few
feet grades into a poorly consolidated conglomersate or sandstone that
is locally exposed on steep slopes, Northeast and north-central part
of mountaine underlain by massive limestone exposed in numerous cliffs
and ledges: soil cover on steep slopes is thin, increases to 10 to 2C
feet on low slopes and depressions, Soils frisble, permeable and welle
drained; become plastic and slippery when wet tut dry fairly quickly,
Bxcavations easily made with hand tools except on steep slopes where soil
ig thin and underlsin by limestone,

Dense forest cover over most of area. In addition to the usual
assemblage ¢f palms, dipterocarps etc, many troplcal fire (Djemara)
most common in northeast part of area,

On coastal plain and lower slopes of bordering mountains, virgin
forest partly cut away; much of area overgrown with grass and second
growth Jungle. Groves of sago and coconut palms nwaercus, Some bhame
boo in small swampy areas near coast and along Lamo River.

Settlements: Interisr largely uninheblited; some temwoerary camps
used by nativescollecting gum damar.

Several smell settlements along the coast. Akelamo, at the mouth
of the Lamo River is largest; residence of a district chief,

Movement: Horse trail from Akelamo tc village of Norama-ske along
coast: foot trails between the other ccasial villages. Horse trail may
locally be suitable for light motorized vehicles; trslls commonly must
be widened and graded for dry weather use by light mechenized units;
considerable imorovement needed for all weather use by heavy traffic,

A few foot tralls that lead inland along rivers and up steep spurs
terminate at survey stations; apparently cut by surveying varties 18
to 20 years ago; now may be thickly over grown at least in higher more
rugged parts; indicate best route to high observation points, Area
generally impassable for motorized units without construction of roads;
dense vegetation in vallers and steep slopes mske movement difficult
for foot troops; esasiest movement prcbably on crests, Narrow ccastsl
l1and with numerocus cleared or grass-grown areas permits some movement
of motorized units away from roads and relatively easy movement for
foot troops, *

Cover, Conceslment, Observation: Rugged broken topography mrovides
good cover in most of area. Narrow coastal helt exposed tc fire from
sea or from uplands to west; some cover for men may be found behind
low benches commonly present at inland margin of beaches. Large trees
can give some cover.

Vegetation glves adequate concealment in nearly all parts of the
area; concealment may be poor for large motorized units in cultivated
or grass—covered areas, Numerous ¥ aks and high ridges offer views
commanding wide areas on the Molucca Sea; some overlook narrow coastal
lowlands but commonly vegetation cover and intervenirg slopes and swamdts
1imit obeervation. 3Big trees suitable for observation of nearby ground,

Ares No. 18 - Rai River Flain

Topography: Broad featureless plain bordering the Rai River and
its principal ¢ributaries. Slopes gently seawaerd from the bordering
mountains of Area 1l. Greater part of the plain is nearly level and is
less than 100 feet in altitude. Locally low hills and terraces lie be-
tween the plains and the stsep mountaln front.

Plain crossed by Rai River and some smaller streams, most of which
drain from mountains of plain. Two principal tributaries Join the Ral
in northern half of area. In the southern half seversl smaller, short
gtreams flow intc the Rai or empty directly into ses., Ral River along
part of its course flows in a well definedchannel; in places flows
through marshy ground where for short distances the channel divides
into several subsidiary channels. The Rai and its major tributaries
vary in width from 20C t¢ more than LOO feet. Depth variable; in dry
years stream shrinks to less than 1/3 of its volume.

Ground Conditions: 4lluvial soils of the Hai River plain are gen-
erally sendy clay loams; mostly coarser sandy loams near margins of
areg;and finer, more claysy soils near center. Soils generally over 20
or 30 feet deep; no rocx exposures known, Ground,especially along riv-
ers, generally poorly drained and commonly marshy or swampy during rainy
seasons; largest marshes {drasland) are around Junction of Tajawi and
Rai Rivers and along the coast from Pajahi-islam to Tg. Karokarc, Soil
forms desp plastic mud sun trails and where disturbed by excavations,

Rai Biver floodplain densely overgrown with vegetation, BHExtensive
areas of virgin forest. Bamboo brekes, sugar and sago palms are ese
pecially commen; nipa palme in lower reaches of the river within tide
range. Groves of cocormt and other palms are common on small areas of
higher ground in coastal lowlands, Some mangrove locaelly,

Settlements: A few 2mall native settlements along ¢oast; most ime
portant is Pajahi-islam at western terminus of main path from Veda Bay.

Movement: Movement grestly restricted by dense vegstative cover
although flat topography favors easy movement. Motorized units cannot
move away from roads, A few short trails along the coast and across
parts of the Dlasin cen be eseily improved for use by wheelsd vehicles
in dry weather but probally nesd considerable improvemsnt for all-weather
use, Motorized unite cac move through aress covered by grass and young
second-growth forest arcund Pajahi-isiem and villages nesr Glta Eiver,

TERRAIN APPRECIATION

Foot troops can move with difficulty in most partes of area; must
cut their way in many places. ZEasy deployment from trails restricted to a
few yards or less in most places.

Rei River in most places below its Junction with the Tajawl cannot
be forded except during very dry years, Upper reaches of Ral and its
me jor tributaries probably can be forded at several points during drier
weather, Marshy ground and dense mat of vegetation along stream banks
are obstacles to crossings; where banks are steep short dugways required,

Cover, Concealment, Observation: ILittle cover; limited to low hills
end terraces near margins of area, and to locally high stream banks,

Dense vegetation gives excellent concealment in most of area. Con=
cealment for vehicles limited in cleared areas around villages and in
young second growth forest.

Dense vegetation mekes aerial observztion poor. Ground observatioen
restricted to a few yards or less,

Area ¥o. 1§ = Mountains of Southern Halmshers

Topography: North end of mountain range forming backbone of southern
peninsula; grades into mountains of Central Halmshera without topographic
break (Area 11), Rugged mountains having altitudes mostly between 500 and
800 meters, C(rest of renge trends northesouth; generslly lies within three
miles of the Ral River plain {(Area 18)., Surmits are narrow, slopes steep;
valleys small and narrow with steep grsdients; stream small, subject to
sudden flcods in rainy seasons,

Ground Conditions: Yellow-brown lateritic sandy or stony loam; grades
into soft conglomeratic or sandy rock at depth of 1C %o 20 feet, Soil gen-
erally welle=drained and dries fairly rapvidiy.

Ares largely covered by rain forest.
Settlements: Arsea uninhabited.

Movement: Rarrier area. Steep slopes and dense tropical vegetation
unsuitable for movement of motorized units without constructicn of roads.

No kmown trails. Foot troops can move easiest along ridge crests; in ravines

and valleys vegetativg tangle commonly difficult to penetrate. Streams can
be forded except during short periods of flood.

Cover, Concealment, Observatlon: Broken rugged topography and dense
forest give good cover and concealment. Observation very poor; commonly
limited to a few yards,

Prepared by U. S. Geological Survey
for Chief of Zngineers, U, S. Army.
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Gouvt der Molukken. (Res. Ternate). Schetskaart samengesteld bij den Topografischen dienst in 1923-1927. Blad XVII-100.

Blad XVI-100.
T RS ind (g o T L T Sy SN\ ( oty SN A LS T
At W QU NG

=7 = T % e
I I
J * =\

7\
é/ff}?ﬂé O

2

N

Z

Blad XVII-99.
“101-1IAX PEId

Tg. Botepoe

£

127% Long € of Greenwich 128* 129°
N
| }
| ’
| 97 198 199 | 100 ﬁ g2 103 | peeca
i i
‘ » |
X f 3 : . {
! v | 4 \
1 | i 1 —12°
i : : |
| ! L ; | !
| o !
1
|
73 w E D A - B A A Iy | f z Rk
/(" of 7<) Tg. Nenasi (Beboijelo) L J |
[ . NENASI | t) |
XV J : |
L i = — )
0 === - ' i
&) xvi P4 \n j £ ‘ |
eh
g Op. LEJAB | e[ = : |
=i = = et
Qop. LEN-GAO XVI: = 1\* Z‘// -
> =) / .
° _;— =i & 4 \_\_‘ -
i
o P. PIEN XVl ¥ o { ; .
e i
- o = L [e}d
< X1X - 1
AMBIR Tg. Djali yd”,? INDEX MAP
© . = ) AMS Neth Indies
o — J U D S 30-TD-100, 1 100,000
XX a AB-AMS 786l
i (5 BALILSINI . SN e 120,000 reduced to
©P. TENGTONGET : Q QL s
{ XX : /‘\. \-é«.\
R A ) S ‘\c\'.,._ — @
i X)(Ill SEN J
20" Rotowia Long!tide 21 22°
| £ 1
[ Reproductiebedriff Topografische dienst, Weltevreden 1929. Blad XVIIi-100. Auteursrecht voorbehouden (Stbl. 1912 No. 600).
1
‘ ;
t LEGE ND A.
BLADINDEELING. < .
) 1°0’ N.B. m Kampoeng. Schaars bewoonde streken. t 't Sagotuin. ¥ ¥ ¥ Ar in. * ¥ ¥ Klapperb SChaal 1 . 100 000.
| t Y% Tyemara- of Dennen (Sparren) bosch. & % & Bamboebosch. «> o Bosch. s Kreupelhout. v ¥ ¢ Moeras-
| 2 a Ty
i palmen @ Herkenbare boom. Paardenpad. .............. Voetpad. "5 >~4—1 Rivier, a gemeten, ‘}Emmmlp i 3 a4 L TG 475 ,s ? }0 e
w‘ Trail b niet gemeten, ¢ eiland, d loopbrug. Draslan Moeras., C) Meer. 1. Bamboe huizen. 0 1 ) 3 1 5 3 7 3 9 10 km
______ Districtsgrens, + - +-+— Landb. ond. grens. -====== Grot.
i 0\
LT Road f. Alle hoogten zijn uitgedrukt in meters. De gewone hoogtelijnen hebben een onderling hoogte- TOELICHTINGEN,
! L . . o
0oy e ":’ZZ rar; 150 md' d‘t d'“'.l m: jo:lZ' @ h‘;:?dt”l; Bnt.en ’:wztﬂzlf”' b :;’7‘"0"’!":"’":;’:’ Uorspronkelijk samengesteld door de verkenners bij den generalen staf, zooveel mogelijk ver-
| g N 7 rots, e ei A el ater, 7 a, -
! 20040 2194y Q. v. Bat. L4 i & lalphoogielgn, . & L oer, glfyd: bover water, gkippes aK Ralers beterd aan de hand van de bestaande zeckaart No.397. 1:500 000 en volgens deze kaart het
i Res.(Afd.) Ternate. baar, k laagwaterijn, i xandbank alleen by laag water droog. .
{ Onderafd. Weda. blad georiénteerd. Je naam en grens der erfpacht is vergeleken met het Handboek voor Cultuur-
a District Maba met Gebe en Handelsondernemingen in Ned. Indié en met de kadastrale kaart.
b, Weda met Patani. AFKORTINGEN.

BK. Bockoe (berg). P. Poelau. Tg. Tandjoeng. A. Ake (rivier) R.v.E. Recht van erfpacht.
EXPL ANATI QE 0.L.. Onderaardsche loop.

PREPARED BY U S GEOLOGICAL SURVEY

Large numbers and heavy lines indicate terrain areas. e€

| Common abbreviations CHIEF OF ENGINEERS, U. S. ARMY
Letters apd light lines indicate terrain types as follows.; P Island
‘ . g g:::r and coastal l?wland. ‘ Te. Cape
v h?ﬁa:, inland flats, sloping plains, low rolling 4. River
. X River

C. Hilly and mountainous country.

% Swamp (moeras) Lake '
" Mersh (drasland) x
A A A Rocky area VTR Coastal bluffs

s and cliffs

Bk. Mountain

42 ' COotmm AL

IR e



HALMAHERA (MOLUKKAYS)

TERRAIN APPRECIATION

Reliability rating: Class B.
SHEET NO0. XVII-1QO0
Ares No, 11 - Mountains of Central Halmahera

Topography: Low dissected ridges rising with irregular slopes and
poorly defined terraces above lowlands of the Fidi and Kobe Rivers (Area
12); represent eastern margin of the higher ranges of central Hglmahers.
In the northeast, boundary between central mountains and Area 12 to the
east is arbitrary. Altitudes commonly range from 1,000 to 1,300 feet;
in a few places exceed 1,500 feet. Ridges have long rounded irregular
crests, Slopes commonly moderate; lowest (5 to 15%) are between the Gewa
and Koelo Rivers on the west side of the quadrangle; cut by numerous
narrow gullies and ravines. Principal valleye are broad, V-shaped; gen-
erally have narrow floors,

Ground Conditions: Yellow-brown lateritic sandy- or stony loam
which at depth of 10 to 20 feet grades into poorly consolidated conglom-
erate or sandstone. Bare rcck exposed locally in valley bottoms and, rarely,
on steep slopes., Ground generally well-drained and dries rapidly.

Vegetation istropical rain forest; undergrowth fairly open excevt
in valley bottoms,

Settlements: Few permanent inhabitants. Possibly some temporary
cemps or isolated dwellings along the trails or on lower slopes border=
ing the river.

Movement: A few trails from the Kobe River lowlands cross area;
commonly follow upper slopes end mournt ain crests. Trails up the Woka
and Semadari and up the Gemar join to the west (Sheet XVII-Q9), The
trails from Koelo and Djira Rivers cross northern part of area and con-
tinue across the peninsula to Kau Bay, None are suitable for motorized
vehicles without considerable improvement, Foot troops can move off
trails only with difficulty; easiest movement probably along ridge crests.
Rivers mobably fordable except after long rainy seasons,

Cover, Concealment, Observation: (Area 11 - Sheet XVII-100)
Ridges and numerous small valleys give good concealment for men, ale
though at many places trails can be brought under fire from nearby
commanding points.

Forest cover and broken topography give excellent concealment.,
Aerial observation poor, even in case of well-used trails,

Area No. 12 - Kube-Ekor Corridor and Fdi river plain

Topography: Plain of the Kobe River and its tributaries, with
a belt of irregular hills and ridges along the north border; at southe
vest area includes the valley of trhe Fidl River. Area is bordered on
west by mountains of central Halmahera (Area 11), on the east by ranges
of southeastern and northeastern Halmahera (Areas 13 and 17); boundary
between the northern hills of Area 12 and the adjscent ranges is ar-
bitrary.

The broad Kobe valley has maximum altitudes commonly less than 150
feet except on east side of the Djira River, where hills and terraces
are 150 to 350 feet in altitude. Kobe plain slopes gently south to
Weda Bay; surface generally flat or gently undulating except for low
marginal hille and terraces which have gentle sloves and broad rounded
sumits. Valley floor is locally swampy; largest swamp is near mouth
of the Kobe River. Kobe and its principal tributaries are 100 to 200
feet wide at north; probably more than 40O feet wide near the mouth.
Rivers commonly flow in channels incised a few feet below level of
Plain; locally rivers lack well-defined channels and spread over a
broad zone of marshy or swampy ground. Low sandy beach ridges lie
between swamp and the sea. Mountains at head of Kobe plain are irreg=
ular in height and slope. West of the Basau River, mountains are gen=
erally less than 800 feet in altitude; slopes moderate to low; summits
broad and rounmded. TFTast of the Basau, where ridges rise toward moun=
tain mass of B, Saolat, (Area 13, Sheet XVI-100), altitudes increase
nearly to 1,700 feet. Slopes are steep; ridge crests narrow. Mountain
streams are small and torrential; flow into EKobe and its principal
tributaries,

The Fidi valley floor is generally less than 150 feet in maximum
altitude. Between the Fidi sand Kobe village, hills and terraces are
500 to 800 feet in altitude. Valley floor flat or rolling; width var-
iable, commonly 3 to 4 miles, Just before stream emerges on coastal
lowland, valley floor narrows to width of a few hundred feet between steep-
sided hills., Hills and terraces between the Kobe village and the
Wostoelo River are low with gentle slopes;merge on west with Fidi
valley plain., Southwest of the Wostoelo, hills are much higher and
have steep slopes. 014 raised coral reefs along the coast; living
reefs extend some distance off shore. Small islands off shore are
0ld reefs; rise above sea level a few feet to more than 150 feet (on
Jef island).

Ground Conditions: Mountains in northern part of area have red-
brown clay loam or clay; at depth of 15 to 30 feet grades into deevly
weathered volcanic rock. Soil of broad valley bottoms varies greatly
in texture; is mostly sandy clay loam much deeper than in mountains.
Coarser sandy loams border valleys near mountains; soils near center
of valley flats are dorminantly fine clays.

Mountain soils are well drained and dry fairly rapidly, in valleys
drainage moderately good except for large swamp near mouth of Kobe,
and small areas of swamp and marsh above the junction of the Kobe with
the Sesco and near the mouth of the Fidi. Coarser soils near valley
margins afford fairly good footing; muddy when wet, but dry fairly
rapidly. Finer clays toward center of valleys form deep slippery mud
which dries slowly; some of clay areas may be water-logged and swampy
during long rainy season. FExcavations can be made with hand tools but
fill with water and tend to slump in wet weather.

Rain forest covers better-drained parts of areaj swamp forest along
many parts of the river courses. Nipa thickets occupy parts of swamp
within tidal range at mouths of the Kobe and the Fidi. Coconut palms
in groves on beach ridges along the coast.

Settlements: A few villages slong shore; largest is Kobe village,
built on beach ridge between bay and swamps. Interior largely uninhabe
ited; village of Loekoelamo on the lower Kobe probably is the farthest
inland permanent settlement.

Movement: A poor corridor but the broad flat valley, the relatively
low altitudes of the mountain pass, and two good footpaths make area the
easlest land route from Weda Bay and southern part of Halmahera to the
Isthmus of Dodings (Area 10) and northern Falmahera.

Foot trail from coast (Lelilef village) extends up the valley close
to the river; several branches start at Junctions with principal tribu-
taries. Trails following the upver Kobe and the Djira Rivers cross the
mountains to Kau Bay (Sheet XVI-100). Trails probably suitable only for
foot or mounted troops; with a little improvement probably can be used by
light wheeled and tracked vehicles in drisr weather. Considerable improve-
ment probably needed for all -weather use by hesavy traffic,

Horse trail between Lelilef and Kobe villages probably can be easily
improved for motorized traffic; crossing the mouth of the Kobe may be ser-
lous obstacle in long ralny periods. Bordering coconut groves permit some
deployment for short distances from tralls.

Although topography o Kobe and Pidi valleys is favorable, dense fore
est and swamps make area unsultable for movement of motorized units off
roads and trails except in patches of grass and young second growth for-
est., TFoot troops can move only with difficulty off trails. Low relief
contributes to uniform density of vegetation on all excent northern hilly
part of area, where foot troops can move most easily along ridge crests,

Streams can easily be forded by men at trall crossings; elsewhere
thick tangles of vegetation and swampy ground make approaches difficult.
Vehicles probably can ford the streams at many points above the junction

of the Kobe and its major tributary (Welwalesewe) except in long rainy
seasons; short dugways needed locally. Lower Kobe is fordable at only a
few points but can be easily bridged by pontons or other types of tem=
porary bridges, ™4l River can be forded at several points,

Cover, Concealment, Observation: Good cover in valleys and ridges
of northern part of area, and in hills between Kobe village and the Fidi
River; trails can be covered at many points by fire from nearby commande
ing heights, Cover largely lacking in most parts of the Kobe and Mdi
plains; locally a little cover for men behind beach ridges and high
stream banks, Large treescan give some cover, Hasty fortifications
may be difficult where jungle floor is covered by dense tangle of roots;
g0il itself easily excavated throughout area,

Rain forest gives excellent concealment in almost all parts of area;
coconut palms along the shore can give incomplete concealment to large
nunber of vehicles,

Asrisl observation very poor; narrow foot trails largayhidden by
overlapoing tree crowns, Ground observation generally limited to a few
yards excent on the beaches.

Area Wo. 17 - Mountains of Southeastern Halmahera

Topography: Steep~sided mountain ranges separated by deep valleys,
Maximwa altitude about 4,000 feet on peaks northeast of Bk, Limber; sume
mits commonly range from 2,500 to 3,400 feet in altitude, At west,
mountain slopes form s sharp boundary with the alluvial plain and terraces
of Area 12; on the south, mountains rise sharply above a narrow coastal
lowland, Relief is commonly 2,000 feet, but more in many parts of area;
about 1,500 feet near south and west margins, Sumits and ridge crests
are commonly narrow but somewhat rounded, Slopes deeply cut by numerous
steep~sided ravines. Upper slopes commonly very steep; lower ones mod=-
erate to steep, Valleys have narrow V-shape; streams channels generally
occupy entire valley floor except near margins of area, Principal streams
have moderate or low gradients; are probably fairly shallow, At south-
eastern edge of the range, Sagea River flows through an underground
channel issulng onto the coastal lowlend through a small dripstone-filled
cavern.,

Narrow, low coastal plain at south ranges from a few hundred feet
to more than 1-1/L miles wide; interrupted by the high hill of Bc. Kewinet
which rises abruptly from the sea. The small salt lake of Sagea occupies
an embayment of the plain, Some low terraces and hills at inland margin
of the plain; generally the boundary is sharp.

Ground Conditions: Most of area has red-brown lateritic clay loam
or clay soil 15 to 30 feet deep; grades downward into deeply weathered
volcanics, Bare rock exposed most commonly in valley bottoms and locally
in cliffs, ledges and rock-strewn slopes, On south coast, east of Lelilef,
hard massive limestone unierlies a large area; forms numerous cliffs and
ledges in steep rocy canyons, Soil on limestone is red-brown clay; rel-
atively thin except on gentle slopes and depressionms,

S0il is generally well drained; some small areas of marsh on narrow
coastal lowland near Sagea, Soll generally becomes slippery and plastic
when wet; forms deep nmmd along well-used tralls,

Rain forest covers area except for patches of cleared ground, grass
or second growth forest around villages of Gemaf, Sagea and Sepo. Co-
conut palms border the coast; coconut plantation at Tg., Wosia,

Settlements: Interior has no permanent settlements. A few small
villages along coast,

Movement: Trail from Tg. Ripe across Bk. limber to the Kobe corri-
dor (Area 125 is only known path through mountains; suitable only for
foot troops, Short trails follow sections of coast and stream courses
on coastal lowlands; if widened, probably can be used by light wheeled
vehicles and tracked vehicles in drier weather; probably ground forms
deep mud in wet weather,

In the mountains steep slopes and dense vegetation prohibit use of
motorized equipment without construction of roads. In most places, foot
troops can move only with difficulty; movement probably easiest on ridge
crests where forest may be more open,

On coastal lowland, movement of motorized units possible in grase-
covered areas, through young second-growth forecst, and in cocomut groves
along coast. Rivers probably can be forded except after long periods of
heavy rain,

Cover, Concealment, Observation: Rough, broken terresin offers good
cover over most of area. Little cover on coastal plain except where some
protection is given by spurs projecting from the mountain front, Low
banks at high tide level and locally, stretches of beach ridge around Sagea
offer cover from low trajectory fire for landing troops. ILimited cover
provided by large trees.

Vegetation offers abundant materialvfor camouflege and concealment,
High peaks afford commanding views of Weda Bsy to the south, Many
vantage points commanding the principal valleys, the coastal lowlands
and the Kobe basin, Dense vegetation generally interferes with observation,
Area No, 19 - Mountains of Southern Halmahera
long irregular ridges trending east and northeast from the range forme

ing backbone of southern peninsula, Described in Sheets XVIII-99 and
XVIII-100.

Preliminary text submitted
without checking or editing.
U. S. Geological Survey

Prepared by U, S, Geological Survey
for Chief of Engineers, U, S. Ammy,
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TERRAIN APPRECIATION

Blad 47.(Alg. No. XVII-101.)

HALMAHERA (MOLUKKAS)

RES AMBON Afd. Te[‘nate, Opgenomen door den Topografischen dienst in 1923- 1924,
Blad XVI-101.
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Relicility rating: Class B
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srea o, 16 dabe-%o=2311 Plains.

3 Plnin slopes gently seaward; genera

150 feet 1 fltude although low hills at inlaend marging sre more
than ST et above sea-lsvel. Surface flat or ontly julsring,
saveral meandering stresms. larger 9t4eams b
are proba?E; more than loo feet wide; locally have channsls inoised
few feet below level of plain. Smaller streams Eb to 40 feer wide.
Most rivers bordered by coastal swamps near their mouths; sors have
borderins swemps extending inland to the mountain front { Arsa 17).

[EARP————

st AWt

Shers 18 low and in many places swampye. Locally beach o
lie betweer the ghoreline and the :osstal swamps: long low ridae f
Jotowasi village to emst margin of srea, Ralsed coralrecTs cu pol
of land round Tg. Koboel., Coral r=¢f's at shallow depthe extend zea-
ward for some distance from the shore,

sandy olay

nditions: On plains, deep sandy
( 1 ISt

‘roat (Area 17) to fine clay soil
art but swamps {noeras) and s
5 near coast. Coral sand and

illage of Gotowasi.

-e*tlaﬁwntS' A few native villages built on beach ridges =nd
raised coral reefs along shore.

Moveuwents Lense forest and swamp vegetation covering most parts
of erea maxe the riain msuitable for movement 0" motorized uniic ale
though topographically cvhe land is favorable., Foostroops can move
with diffizulty by cutting their way. Trail through forest aiong
Nou Hiver iunto Area 17 1is only known existing route across plaln,

Cover, Concealment, and Observation: Littie topographic cover,
Low beach ridges and raised reefs afford some cover for men., [ittle
zover can be cbtained fromthe large soft wood trees in the feoreated
areas, Hasty foriifications in most parts of area uvrobatly wiil fill
aulckly with water,

Forest-covered areas give excellent concealmznt for men rul machine-.
Limited ecnuealment for machines in open ccconut groves along shore.

Observasion poor. Ground observation in forested areas ganserally
limited to =2 “ew yards.

Area 17. Mountains ¢f{ Eastern Halmahera
Topography: Rugged region made up of long irregular ridres and

spurs separated by narrow V-shaped va:leys; forms central part of moun-
tainous easiern arm of Halmahera. Surmits commoniy less vhan 1470 fest
in altituéde and relief; maximum altitudes, about 1800 and 2000 feel,
reached by reaks in centrsl and northvest parts « guadranzle.
are roundes: slopes generally very sieep; locally, especiaslly =ncrve
sounteins dz:zcend to coastal plain ¢r Maba (Area 16) and alous *the
Yalen and Sc¢ewmen Jiver valleys, lower slopes are moderaia To gentle.

“n the north, the mounteins are bordered by the Maba alluvial  .=in
tAres 18) i its narrow oxtension to the east. on the aputh  wresn
mountain siopes commonly rise abruptly behind the beaches; the-e ar
small coastal lowlands between the plangtion of XKoka and villace of
Waleh, either side of Mesa village, and east of the Wailo riv v, South
»o0ast is somewhat irregular; indentes by many smsll bays. The .‘aleh
“iver, the lower courses of its trivuftaries, and the lower courss of
the Soepan flow in open V-shaped valieys with flu:,gla*ns 8 7%

ired feet i more than £ mile wide. Flsewhere,
steep-sided with little or no flood plain. WMost streams
moderate to low gradients except in their upper courses.
ztreams (Waleh, Soepen, Dote on the scuthern side of the
Vetogsiso cn the north) are more than 100 feet wide,

Ground Conditions: In central vart of range, lateritic ~iay or
clay-loam 19 to 30 feet deep., Bare rock is exposed loecally es eliffs,
“adges and rock-strewn slopes. Mountains nearer cuaasts have liuzht
zclored sandy or stony losm which at depth of 10 to 20 feet gzrades
lnosely cemented conglomerate or sandvy bedrock. On north coss® and on
zouth coast east of Mesa, coral limestone beds occur in the conglomer-
2ge up to altitude of 300 to 500 fest; locally form c¢liffs or racky
slopes alonz stream valleys. Soil on limestone is thin red~brown cluv.
Some sandy 1oam to clay loam on narrow coastal lowlands.

Q

Ground generally well-drained except for some smell marsh:zs or
swamps in valley flats of larger rivers, and on coastal lowland fes-
seeially nesr river mouths). Soils generally become slinpery an
~hen wet; form deep mud along well-used trails. Sround ¢an be &
with hand toosls except in coastal arees where limestone i3 covere
-ally by thin soil.

Tropical rein forest coversg a:rcn sxcept for 7.atch
round, gra seeond-growth forest near coastsl villes
swamp orest &long stream bottoms; a iittle mangrove norin

g8, 0o

Settlements: . few native villaces along sonih coarh: amall nler.
tions renorted et a few points on lowlands. Inserlor of areshas nco
,ermanent settlements,

Movement: Barrier area generally unsuited for free movement, Dig.
*“nt_;Fﬁs stratches of lowland and beaches along =cuth coast mav nos:
hz suitable for motorized troops. Open groves of
may permit passage of mechanized veh.nles., Foot iroops proban.y ogn
ove easily. Marshes {grassland) west of Waleh ¢ na faw oulay
sreas along coast probably impede both men and mechines, esperic Ly
rainy seasons. Lxcept for short footpath throush »Hlantation rt "e.
no coastal trails zye kaown.

iy

coconut and eendy heagcher

in moundainous seetion motorized units cannct move off rouds. >Feh
tioodplain forms corridor through two thirds of the area, hut movement
(ifficalt heenuse of dense vegetaticn and swemp areas. Foot 100003

gave asross ~country only with difficw
viere *ﬁwe+“‘“n is ~encrall less de

probably =a51e<f on viige o
Only kaocwn tr i
Aross wWataershad
south =1¢ ;
oiding the zisely overss

L ks, one Trsuch eross:
mmumumr* the : hmxmrf
ote village crossesg  to the Walsh valley sl
nzel.  Trails along rost sections cannot be us
without extensivsa ﬁﬁmrovementa, Where path:s follow
they cannot be used =, Times of hasvy rains.

B Beag anns fatbuﬁarxés L* the Wal
i g8 of ”a*eh valley

w8 L

R

Ay

Ll streams probably can he Torded except Tlo
zre generally shalliow; ‘ordable a vt distance i
s erngsing diagonally between the side of meanders.
he channels are deens Some strsuos are borderosd
approaches diffisoult., Locally, steep banks ms :
ohstacles to crozsings without building of shoost oo

“uring flash
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

RES. AMBON. Afd. Ternate. Opgenomen door den Topografischen dienst in 1934. / Blad 48 en 55 (A]g N? XVII-102 en XVIII-102)
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C. Hilly and mountainous country.

% Swamp (moeras) % Lake
= Marsh (drasland)
A A A Rocky area

Coastal bluffs
and cliffs
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Common abbreviations

P. Island

Teg. Cape

A. River

X. River

Bk. Mountain
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Reproductiebedrijf Topografische dienst, Weltevreden 1925,

Auteursrecht voorbehouden (Stbl. 1912 No. 600).
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TERRAIN AP"RECIATION

Reliability rating: (Class B.
SHERT N0, XVII-1l02 - XVIII-102
Area No. 17 - Mountains of southeastern Halmahera

Topography: Rugged mountainous region,chiefly made up of
long ridges and spurs separated by narrow V-ghaped valleys, forms
termination of the mountailnous east arm of Halmahera. Maln ridges
show various trende; east and north trends are most common, From the
southeast corner of the area single unbroken ridge extends eastward into
the Sea of Halmshera as a narrow finger of land generally less than 2-1/2
miles wide. Summits commonly 1,000 to 1,600 feet in altitude and relief;
maximum altitudes of about 2,240 and 2,390 feet respectively reached by
peaks of Damoll and Tadjam. Summits roundsd; slopes generally steep;
some rocky, especially near valley bottoms. Along the Wadji River and
locally near the coastas, slopss are moderate to gentle. The Watji River
and lowe:i courses of its tributaries at northwest flow in open V-shaped
valleys with small floodplainz, Elsewhers, valleys narrow and steep-
sided with little or no floodrlain. Coast generally low; bordered by
narrow sandy beaches or old raised coral reefs. On south coast, steep
mountain slopes commonly rise sbruptly behind tle beaches; along parts of
the north and east coasts, lowliands 1-1/2 miles to a few hundred feet
wide border the mountain front, Streams generally small with low gradients
except in their upper courses, The Watji, the largest river, drains most
of the northwest part of the quadrangle, 4 few streams, draining to the
north, flow through short undsrground courses under old raised coral reefs
before reaching the coast.

Low swampy islands of TJjef, Inggelang and Seal lie irmediately off
northeast tip of area; Woto and Wor lie farther off shore to north, Islands
rise only few fest above sea ievel; commonly rimmed by coral reefs, Reefs
extend short distance off shors from most sf north coast and locally from
east coast,

Ground Conditions: Region of highest altitudes in south-central area
has red-brown lateritic clay loam or clay soil 15 to 30 feet deep., Bedrock
deeply weathered volcanic rock; outcrops locally as cliffse and rock-strewn
slopes and along stream bottoms, Surrounding this region on all except
west side and extending along the south side of the narrow "finger" is belt
of yellow=brown to red-brown sandy or stony loam which at depth of a few
feet grades into poorly consolidated conglomerate and sandstone. On north
and east coasts, coral limestcne forms larers in the conglomerate up to al=-
titudes of 500 feet; limestone has clay scil, thin except on some gentlg
slopes and in depressions; limestone outcrops locally as cliffs and ledges.

Ground generally well drained. Soils become slippery when wet but
generally dry fairly rapidly. OCan be excavated by hand tools except lo=
cally in areas of limestone with thin soil cover.

Most of the area covered by tropical rain forest; undergrowth moder-
atesexcept in valley bottoms where dense tangle of creepers end bushes is
common. Open coconut groves border coasts; coconut plantations reported
at Bitjoli and on island of Inggelang. Around villages are areas of grass
or second growth forest; around larger settlements such areas falirly exten-
give.

Settlements: A few native villages along coast; Bitjoli on the north
coast, Gamsoengl (Patani) on south coast are probably most important. Some
smaller villages inhabited only part of ysear, Large cocorut plantation re-
ported on Inggelang island; smaller plantatjons near Bitjoli, on Tjef 1sland
and at mouth of Spo on south coast. Interior of area uninhabited.

Movenent: 3Barrier area unsuited for free movement,

Narrow gently sloping cosstal lowland may be suitable for motorized
troops. Open groves of cocom:t palms and sandy beaches may permit some move=
ment of mechanized vehicles. Foot troope probably can move easily., Marshy
groundwest of Tg. Inggelang may be difficult %o cross in wet weather, Trails
have low grades and can be easily improved; new ones readily built in most
Places. Existing communicetion lines confined io a few short discontinuous
pathe and horse trails. On north coast, harse trails from Loleolsmo (Sheet
XVII-101) through Patelei to Btjoli; Ingeelang ieland trails extend through
the plantaticn. In southeast yart of quadrangle horse trail crossxthe narrow
finger of liand from villages around Tg., Sigillawa to Jondolioe and neighbor-
ing villages; another trail on south coast connects Morealas end Banemo.

Most of the area so mountainous that motorized units cannot move without
roads. Foot troops can move aCross country only with difficulty; probably
easlest on ridge cresis where vegetation may be less dense., Only existing
route across the mountains is a footpath from north coast up the WatJji River
and over mountains to the Spo Tlantation., Most of the path cannot be used
by motorized equipment without extensive improvements; where it follows
bed of Watji River, trail camsiot be used in heavy rains., Streams probebly
can be forded at many points except during high water steges and flash
floods.

Cover, Concealment, Observation: Broken terrain provides good cover
throughout most of area, Trails can be brought under fire at many polnts.
Embankments at iniand marginsg of beaches =ud besch ridges give some cover
for landing foot troops. Hassy fortifications made in deep zo0il which
covers most of area; tangles of roots on Jungle floor may slow excavatlons.

Dense vegetation gives excellent concanmlment in almost all parts of
area, Coconut groves provide only limited concsalment for vehicles, Ground
observation except from nearby vantage points 4o very difficult.

Trails 1arge}y screened v cverlapping crowns of trees,

Prepared ©ty U, S, Geological Survey
for Chied ¢f Engineers, U, S. Army.
Preliminary text submitted
without checking cr editing.
U. S. Geological Survey

C ONERERFHAT

47



HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

RES. AMBON. Afd. Ternate. Opgenomen door den Topografischen dieast in 1024 Blad 49 en 56.(Alg.N2 XVII-103 en XVIII-103.)

-

' EXPLANAT ION

Large numbers and heavy lines indicate terrain areas. Common abbreviations
Letters and light lines indicate terrain types as follows: P. 1Island
A. River and coastal lowland. Tg. Cape
B. Terraces, inland flats, sloping plains, low rolling A. River
hills. X. River
C. Hilly and mountainous country. Bk. Mountain

§ Swamp (moeras)

—.o— 5] Marsh (drasland) I Coastal bluff
== A A A Rocky area m‘,:“.“ :.rsldaclif‘lfta ¢
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B Vluchtig opgenomen in het jaar 1924 met gebruikmaking van enkele punien van de zeekaart

No. 390 catalogus 1923. De kustlijnen zijn ingepast tusschen de lgende punten: Tg. Remdi
(blad XVII-102 en XVIII-102) - Tq. Ngolopopo; Tg. Ngolopopo - Tg. Roefoeitoe (blad X VII - 102
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genomen. Administratieve indeeling volgens G. B. van 25 Jan. 1924 No. 21 Sibl. No. 29.
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

| [ Reliability Rating: Class B
‘ SHEET NO. XVII, XVIII-103

Area No. 17. Mountains of Northeastern Halmahera

Topography: Narrow hilly finger of land at southeast tip of
eastern Halmahera, West of Bk, Goeba (altitude 924 feet) average
altitude is about 700 feet; eastward, elevations decrease to about
100 feet at extreme tip, Hillsides steep; dissected by narrow
ravines, Shore low; bordered on south side by reefs extending a
few hundred feet out from shore.,

Sajafi and Loewo, at north, are low coral islands; Loewo less
than 150 feet altitude. Low hills and terraces of east—central
Sajafi attain about 330 feet maximum altitude. On east side of
Sajafi, slopes are moderate to steep; elsewhere low. Marshy ground
behind low beach ridge borders most of west coast. Low coral island
of Moeai off tip of the finger. Islands largely bordered by reefs.

Ground Conditions: Area largely underlain by coral limestone
interbedded with conglomeratic or sandy rock. Soil is yellow-brown
to red-brown sandy loam and sandy clay which at depths of 2 to 4
feet grades into bedrock; soil lacking in many places and bare rock
forms low cliffs, rocky slopes, and ledges in valleys and along
| coaste Southwest margin of peninsula has sandy loam overlying con—
glomerate,

} Islands underlain by coral limestone; have thin cover of coral
| sand, sandy loam, or clay loam soil.

Ground on islands and on mainland generally well drained except
for marshy areas on west side of Sajafi.

Tip of southeastern Halmahera largely covered by open rain
forest; bordered by coconut groves., Islands largely covered by
coconut palms; small areas of rain forest in interior parts.

plantation reported east of Bk. Goeba. Islarnds ‘have no permanent
settlements,

}' . Settlements: Only settlement on peninsula is small coconut

Movement: Dense vegetation and rugged terrain form barrier to
movement of mechanized units; foot troops can move with difficulty.
On Snpjafi and Loewo, dense vegetation makes movement very difficult.

Cover, Concealment, and Observation: Hills and ravines give
cover for men on peninsula and in east—-central Sajafi. Beach ridges
. (especially on west coast of Sajafi) and low embankments at inland
L \ margin of bezches may give local cover to a few men. Abundant vege-~
tation gives adequate concealment and restricts observation to a
few yards,

Prepared by U. S. Geological Survey
for Chief of Engineers, U, S. Army
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Biad 51.

HALMAHERA (MOLUKKAS)

RES. AMBON. Afd. Ternate.

Opgenomen door den Topografischen dienst in 1922-1923.

TERRAIN APPRECIATION

Blad 52. (Alg. Ne XVIII-99)
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CONTTBEALIAL

HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Reliability Rating: Class B SHEET NO. XVIII-=39
Area No. 19, Mountains of Southern Halmahera

Topography: Rough mountains; area 1s northern part of mountain
range forming backbone of southern peninsula, In central part of area
maximum altitudes exceed 2,600 feet; at north, more than 2,000 feet;
at south, generally less than 2000 feet,

Crest of range trends roughly ncrth~seuth} commonly 6 miles or less
from west ecoast. Along range crest, summits are narrow, rounded,
Steep west slopes rise abruptly from coast r from alluvial plains
east and northeast of villages of Maidi amd Lifofa. Alluvial plains
vary in width from about 3 to 5 miles; slope gently seaward from
altitudes generally less than 150 feet; locally small hills and ride
ges rise 300 to 500 feet above sea level., Betweea Amas Point and
Bosoboso mountain, rocky headlands or small sandy beaches border the
2oast.

East flank has steep slopes above 500 feet altitude; commonly moder-
ate slopes below that altitude.

Streams commonly short and swift; valleys narrow wihth steep gradients.
On plains around Maidi and Lifofa, streams have low gradients; in
places have cut channels several feet below level of plain.

Ground Conditions: Dark red-brown lateritic clay loam or clay
on mountain slopes; depth 15 to 30 feet; grades downward into deeply
weatnered, well-fractured dark-colored trap rock and volcanic rock.,
Bare rock outcrops locally on steep slopes, seacliffs, and along
stream bottoms; on west side along range crest is extensive belt of
cliffed or rocky slopes. On Maidi~-Lifofa lowland, yellow-brown to
red-brown sandy or stoney loam; locally clay or clay loam. Soil in
mountain regions is well-drained but will form deep mud in rainy weath—
er where vegetation has been stripped and soil disturbed by excavation,
heavy traffic, or excessive slumping.

Large areas of marsh (drasland) cover much of the alluvial plain
east of Maidi and lifofa; plain may be partly under water during the
rainy season.

Mountains covered by tropical rain forest, which probably is most
dense and has heaviest undergrowth in valley bottoms; vegetation least
dense on ridge crests.

Dense bamboo brakes along streams on Maidi-~-Lifofa plain. Around
villages are areas of coarse grass and second-growth jungle with scat-
tered large trees, Coconut palms border coast except where steep slopes
and rocky headlands rise directly from the sea.

Settlements: A few small native settlements along the shore; in-
terior uninhabited.

Movement: Barrier area. Steep slopes and dense tropical vegetat—
ion unsuited for movement of motorized troops off roads. Good foot
path from Pajahi-islam (Area 18, Sheet XV11-99) across the mountains
to Weda Bay; grades are moderate, locally steep. Some short foot trails
across Maidi-Lifofa plain. Foot trail from Lifofa village crosses range
north of Bk. Doekoer; follows bed of Lifofa River nearly to headwaters,
Trails probably cannot be used by motorized equipment without consider—
able improvement, Relocation of trails built in stream beds >~ili be
necessary for all-weather use. Some movement of motorized units pos-
sible on Maidi~Lifofa plain in cultivated, grass-—covered, or youg
second-growth areas that extend for some distance inland from the vil-
lages, and in open coconut groves along shore. Where plain is covered
by rain forest or swamp vegetation, motorized equipment probably can=
not move easily away from trails in spite of suitable topography. Foot
troops can move across most parts of the area; must cut their way in
many places. Ridge crests, where vegetation generally is less dense,
are probably easiest routes; steep rocky or cliffed slopes near crest
of range are serious obstacles even to foot troops.

Streams can probably be forded at many points except during fiash
floods, which are common during seasons of heaviest rain.

Cover, Concealment, and Observation: Broken mountain topography
gives good cover over most of area. On Maidi-Lifofa plain, little
cover is available for motorized units; some cover for men provided by
high stream banks, hills south and east of Maidi village, and small
topographic irregularities of plain.

Dense vegetation affords excellent concealment in areas of rain
forest and old secondgrowth forest. Grass and young secondgrowth a-
round villages give only incomplete concealment for vehicles.

Observation generally poor, Crowns of trees interlock and large-
ly conceal even well-used trails from aerial observation. Ground ob-
servation generally limited to a few yards; men in high grass can see
only a few feet ahead,

Preliminary text submitted Prepared by U. S. Geological Survey
without checking or editing. for Chief of Engineers, U. S. Army
U. S. Geological Survey
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HALMAHERA (MOLUKKAS)

RES. AMBON. Afd. Térnate.

TERRAIN APPRECIATION

Opgenomen door den Topografischen dienst in 1922-1923.

Blad 46.

Blad 53. (Alg. N2 XVIII-100.)
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EXPLANATICN

Large numbers and heavy lines indicate terrain areas.

lines indicate terrain types as follows:
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HALMAHERA (MOLUKKAS)

CONTFIBENFA

TERRAIN APPRECIATION

Religbility Rating: Class B SHEET NO. XVIII-100
Area No. 19. Mountains of Southern Halmahera

Topography: lLong stesep-sided ridges, trending generally east to
southeast from the crest of the range (Sheet 52- XVIII-99), rise
sharply from the coastal lowland on east side of peninsula except in
the north where hills and terraces descend directly to the sea, be=-
tween Weda and Tg. Silota. Altitudes generally 350 to 500 meters.

Summits narrow but generally rounded. Slopes steep; locally,
lower slopes moderate to gentle. Ridges furrowed by numerous narrow
steep ravines. Principal valleys have steep walls; streams follow
narrow valley flats commonly % mile to a few hundred feet wide.
Small tributary streams have moderate to steep gradients with numer-
ous small waterfa”is; principal streams generally have low, regular

- gradients,

North of Tilope plantation (Area 20) the sharp ridges break
down into irregular groups of low hills and terraces 50 to 100
meters in altitude. The terraces extend north along margins of Weda
Bay, forming low cliffs and, around Noslikoe, projecting rocky head-
lands. Small area of coastal plain around Weda village.

Ground Conditions: Ridges commonly have sandy clay loam or
clay which at a depth of 10 to 20 feet grades into conglomeratic or
sandy bedrock. Terraces along Weda Bay are underlain by coral
limestone and generally have thin sandy or stony clay soil. Bare
rock exposed in low cliffs and in stream valleys., Ground generally
well drained; mud which forms in trails and excavations during
rainy season dries fairly rapidly.

Most of area covered by rain forest with abundant undergrowth.
Vegetation least dense on limestone terraces and on sharp ridge
crests, Streams commonly bordered by dense growth of vines, bushes,
and bamboo thickets,

Settlements: Weda, largest settlement in area, is important nat-
ive trading and administrative center for the Weda-Patani district.
Noslikoe is small village on low coral headland south of Weda., In-
terior is uninhabited.

Movement: Barrier area unsuitable for movement of motorized
equipment without construction of roads. Several trails into and
across mountains follow ridge crests and stream bottoms; none are
suitable for wheeled vehicles wihtout extensive improvements. Trail
north from Binongko across terraces toward Noslikoe with a little
improvement probably can be used by light wheeled vehicles in dry
weather,

Well~used foot trail from Weda up Kenonga River offers best
route for foot troaps to Pajahi Bay; trail locally follows stream
course and these sections may be unusable during rainy season.

Foot paths in other parts of area are narrow, mors rocky, and com-—
monly steep; generally are more difficult for movement of foot troops.
Easy deployment of men off trails Though in manjplaces troops must
cut way through underbrush,

Streams can generally be forded by men or machines except during
flash floods in raiay season,

Cover, Concealment, and Qbservation: Broken rugged terrain in
most parts of area offers good cover for men but little for machines.
Low somewhat irregular terraces between Silota and Sosowomo may give
some cover for vehicles.

Concealment for men and machines is good in most parts of area.
Vegetation cover commonly limits observation to a few yards,

Area 20, lowlands of Southern Halmahera

Topography: Coastal lowland interrupted by a few low ridges
and isolated hills; lies at east base of mountains of area 19, Plain
slopes generally eastward from altitudes of 150 feet or less toward
the shore; (north of Foja River mouth, slope is toward the open
poorly=defined valley of the Wairoro}. Plain is nearly flat or gently
undulating; interrupted locally by a few isolated hills 150 to 200
feet in altitude., East of the Wairoro, several long low ridges rise
100 to more than 500 feet above the plain; trends are roughly north-
ward to northwestward.

South of Foja Faint, coast is low and sandy. North of Foja Fuint.
coast is bordered by old coral reefs in many places; living reefs ex-
tend for short distances out from shore,

Ground Conditions: Coastal lowland and broad valleys have yel-
low=brown to red-brown lateritic sandy or stony loam; grades into
conglomeratic rock at depth of few feet. 01d coral reefs north of

FojaPL§QNMn9 low ridges and hills between Wairoro River and coast
wilh thia clay or sandy clay soil; some low cliffs and ledges of rock
locally exposed. Coarse coral sand along beaches south of Foja.

Drainage fair in many parts of area; marsh (drasland) between
Foja and Walek Rivers may be partly under water during a long rainy
season. Soil tends to form deep mud when wet and, where ground is
poorly drained, dries very slowly.

Settlements: Along shore are a few native villages of 200 or
300 inhabitants. A few small villages lie a short distance inland
soutnhwest of Sosowomo. Large coconut plantations south and south~
west of Sosowomo along Tilope River. Western part of plain unin-
habited,

Movement: Dense vegetation is serious obstacle to movement
of motorized units without construction of roads, although flat plain
is topographically favorable. Foot paths south from Sosowomo through
Foja and Mafa probably can be used by light traffic in dry weather
with a little improvement; considerable improvement needed for all-~
weather use. Trails inland along streams probably easily improved
for light dry-weather traffic., Motorized units have limited move-
ment in coconut plantations and in open coconut groves along south-
ern part of coast and around Sosowomo. Some cleared land and young
second growth forest around villages may be suitable for motorized
troops.

Foot troops can move away from trails but must cut their way in
many places. DUense growth along stream banks and in marshy area be-
tween Mafa and Foja River .

Streams can be forded by men and vehicles in many places during
dry weather; larger streams such as the Foja and Wsiroro cannot be
forded by vehicles and pessibly by foot troops during long heavy
rains. Muddy bottoms in lower stream courses may be serious obstacles
for vehicles.

Cover, Concealment, and Qbservation: Long low ridges and iso-
lated hillsgive some cover for vehicles and men; little cover in
most parts of area. High stream banks and low beach ridges give a
little cover for men.

Forest gives excellent concealment in nearly all parts of area.
Coconut groves and plantations and young second growth around villages
gives only partial cover for motorized units,

Except in open plantations and grass—covered areas, observation
is limited to a few yards. Trails largely concealed from aerial ob-
servation except in more open settled and grassy region around Soso-
womo and the plantations.

Preliminary text submitted Prepared by U, S. Geological Survey
without checking or editing. for Chief of Engineers, U. S. Army

U. S. Geclogical Survey
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HALMAHERA (MOLUKKAYS)

RES. AMBON. Afd. Térnate.

Opgenomen door den Topografischen dienst in 1922 - 1923,
Blad XVIN-99.

TERRAIN APPRECIATION

Blad XIX-99.
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EXPLANATION
Large numbers and heavy .lines indicate terrain areas.

Letters and light lines indicste terrain types as follows:
. River and coastal lowlarnd.

. Terraces, inland flats, sloping plains, low rolling
hills.

. Hilly and mountainous country.

A
B
c
%5 Swamp (moeras)

- 3 Marsh (drasland
:ZF ) A A A Rocky area

Lake
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Common gbbreviations

F Island
Teg. Cape
A. River

X. River
k. Mountain

M Coastal bluffs
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HALMAHERA (MOLUKKADYS) TERRAIN APPRECIATION

Reliability rating: Class B. SHEET NO. XIX<99

Area No. 19. Mountains of Southern Halmahera.

Topegraphy: Irregular rugged mountain range; rises steeply from
west coast of south Halmahera. Drainage divide trends roughly parallel
to coast. Summit altitudes in central and northern parts of quadrangle
commonly less than 1,700 feet altitude, locally attain 2,000 feet.,
Mountain mass of Bk. Oewattjan in south part rises to more than 4,000
feet (1250 meters); several minor summits are more than 3,300 feet above
sea level. .

Summits rounded, commonly narrow. Slopes generally very steep in the
Bk. Oewattjan massif; steep to moderate in central and northern parts of
the chain., Mountains are highly dissected by numerous steep~sided ravines
and small valleys. East side of divide drained by headwaters of long
streams crossing east side of peninsula. On west, streams are short with
moderate to steep grades. Along most of west coast, mountains descend '
abruptly to strip of coastal flat ranging from few hundred feet wide to
about a mile wide near Tg. Dolet and Tg. Boso.

Ground Conditions: On mountain slopes, clay loam or clay soil 15
to 30 feet deep, grading downward into deeply-weathered, dark-colored vol-
canic rocks. Bare rock outcrops locally on steep slopes, sea cliffs, and
-along stream bottoms. ILow ridges in east~central part of area are under-
lain by conglomerate (volcanic material) and probably have a slightly
more sandy soil, Ground is generally well drained but forms deep mud in
rainy weather in excavations and well-used trails,

Area mostly covered by tropical rain forest. Around villages are
areas of second growth forest, ranging from tangle of brush to forest

" resembling virgin jungle; locally are grassy or cultivated areas.

Settlements: Some small native villages on coast; most are north
of the Semo River. Interior is without permanent settlements,

Movement: Barrier area, without known roads or trails, except a
single foot path 2lomg coast. Mountains impassable for motorized units
without construction of roads. Steep slopes, ravines, and dense vege~-
tation make movement difficult even for foot troops.

Foot path along coast is unsuitable for motorized equipment without
widening and grading; probably will require considerable improvement for
all-weather use by heavy wheeled vehicles; some deployment possible away
from trails, among widely—-spaced coconut palms and in areas of grass and
light second growth. Locally movement possible along beaches at low
tide., Shallow streams can be easily forded except during flash floods.

Cover, Concealment, and Qbservation: Numerous deep ravines and
high ridges offer good cover. Little cover for machines on narrow coast~-
al plains and beaches; beach ridges and low banks at landward margins
of beaches can give some cover for men. Throughout area, large trees
afford partialcover. Ngtive bamboo or palm houses give concealment but
little or no cover,

Dense vegetation gives excellent concealment in almost all parts
of area; palm groves and young second growth around villages afford
only incomplete concealrent for motorized units,

High peaks and ridges afford numerous vantage points commanding
coast and Molukka Sea; vegetation cover commonly restricts observation.
High relief ard dense vegetation make observation very difficult, ex-
cept at very short distance.

Area No. 20, Lowlands of Southern Halmahera

Described on Sheet No. XIX-1CO,

Preliminury text submitted Prepared by U, S. Geological Survey

without cnecking or editing. for Chief of Engineers, U. S. Army
U. S. Geolcgical Survey
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HALMAHERA (MOLUKKAS) | TERRAIN APPRECIATION

RES. AMBON. Afd. Ternate. . Opgenomen door den Topografischen dienst in 1923. Blad XIX- 100.

Blad XVil-100.
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Reliability reting : Class B

SHEET NO. XIX-100

Area No. 19 - Mountains of southern Halamhera

Topography: Rough irregular ridges and hills trending northeast
or southeast from the principal north-south crest of the range. (Sheet
XIX-99), Meximum altitude about 2300 feet in southwest part of qued-
range but altitudes for most part are 1600 to 1000 feet. Most ridges
bordered on two or three sides by lowlands of Area 20; in places boun-
dary 1s sharp, in others the low eastern tips of ridges merge with
hills and terraces along margins of plains (Area 20).

Summits commonly rounded; in places broad and flat. Slopes mod-
erate in most places, locally gentle; cut by many narrow gullies.
The numerous small streams are tributary to large east-flowing streams
which, in southern part of area, have broad open valleys roughly par-
alleling the ridge crests.

Ground Conditions: Long ridges have dark red-brown slightly
sandy clay loam or clay; depth commonly 15 to 30 feet; bedrock ex-
posures largely limited to stream bottoms in upper reaches where
valleys are narrow and gradients steep. Higher mountains at southwest
have a clayey scil overlying deeply weathered dark-colored volcanie
and trap rock; bare rock exposed locally on steep slopes and in stream
bottoms. Ground generally well drained; deep mud forms in trails un-
der heavy traffic during rainy season but dries fairly rapidly.

Area covered by tropical rain forest. Undergrowth probably most
dense in valley bottoms.

Settlements: Largely uninhabited. No known permanent settlements,

Movement : Barrier area. Rough topography and dense vegetation
make area unsuitaeble for movement of motorized units without comstruec-
tion of roads. Only known foot path is short narrow one crossing spur
of Gigima from coastal plain to upper Mafa walley. TFoot troops can
move only with difficulty; must cut paths in many places. Movement
probably easiest on ridge crest where underbrush is less dense. Steep
slopes on hillsides and dense vegetation on valley bottoms are princi-
pal obstacles.

Small stream can probably be forded except when in flood. Prin-
cipal east and northeast flowing streams probably difficult to ford
during long heavy rains.

gover, Concealment and Observation: Ridges, spurs and ravines
are possible cover for men and machines., Large trees and hasty forti-
fications offer some cover for troops. Long ridges of this area lo-
cally afford cover and concealment from naval fire; their summits com-
mand western part of lowland plains (Area 20).

In almost all parts of area forest offers excellent concealment
from aerial and ground observation.

Area No, 20 -~ lowlands of southern Halmahera

Topography: Low flat or gently rolling coastal plain on east side
of peninsula; passes gradually into broad valley flats bordering prin-
cipal rivers; locally broken by low hills and benches. Cormonly one
to 4 miles wide; broad valley flats extend 5 to 10 miles inland. ZILow-
lands slope gently seaward from base of rugged mountains. Maximum al-
titude generally less than 100 feet; near inland margins of plain, low
hills and terraces are 100 to 300 feet above sea level. A few high
isocbated hills rise more than 800 feet above the plain; several are
300 to 600 feet in altitude., Ground generally flat or gently rolling.
Slopes generally low; isolated hills have moderate to steep slopes.
Boundary between areas 19 and 20 commonly marked by sharp steepening
of slope,

Except between high ridges of area 19, stream valleys are commonly
poorly defined; merge with the rolling plains of broad interstream aress.
In places streams flow in channels incised several feet below level of
the plain. Stresms generally 100 to 200 feet wide, locally wider; cur-~
rents usually sluggish.

Coast generally low and sandy; locally low beach ridges rise slight-
1y above the plain. '

Ground Conditions: On coastal lowlands and in broad valleys is
yellow-brown t0 red-brown sandy or stony loam which grades
into conglomerate rock at a depth of 5 to 10 feet. Ground generally
well drained but in rainy seasons water table probably close to sur-
face so that excavations £ill with water, and mud in trails dries slowly.

Rainforest covers most of area; dense bamboo brakes and clusters
of swamp palms border some streams, expecially near their mouths.
Cleared and second growth areas around villages. Coconut palms border
coast except in a few localities.

Settlement: Thinly populated. A few small native villages along
shore. Remainder of area largely uninhabited; some temporary camps
and a few isolated dwellings near trails.

Movement: Topography suitable for free movement of mechaniz ed
units but dense vegetation is & serious obstacle to movement off trails
and roads.

A foot trail connectsvillages along coast; continues northward
and southward into Sheets XVIII-and XX-100; probably unsuited for mo-
torized equipment without widening and possibly grading. Bordering
coconut groves along trail and small clearings near villages permit
some deployment of men and machines. Trails extending inland from
coast commonly follow stream courses; a few north-south trails connect
adjacent river trails. Trails commonly terminate at inland margin of
area; none known to cross to west coast. Trails probably unsuited for
motorized equipment without improvement; require widening and some
grading for use by tracked and light wheeled vehicles in drier weather.
Vehicles probably can move easily along the narrow coastal strip.
Around villages movement possible in grass and open brush, and in young
second growth forest. Torest and advanced second growth jungle are
probably impessable in many places, Foot troops can move with diffi-
culty off paths in most parts of areg; most easily along beach and in
grassy areas. Rivers probably can be forded at many places in dry
weather., Lamo and a few other large streams ray not he fordable in
heavy rain.

Cover, Concealment and Observation: Little topographic cover;
isolated hills afford some protection; trees have little cover value.
Hasty fortifications can be made in most places.

Forest and high brush generally afford good concealment.

Observation poor; on the ground limited to a féw yards in most
places. Vantage points on high ridges of Area 9, bordering the plain,
are obstructed by dense vegetation which largely conceals even trails.

Preliminary text submitted
without cnecking or editing.
U. §. Geological Survey

Prepared by U.S. Geological Survey
for Chief of Engineers, U.S. Army

COMNBENTTAL



Blad XX-99.

HALMAHERA (MOLUKKAS) | TERRAIN APPRECIATION

RES. AMBON. Afd. Ternate. Opgenomen door den Topografischea dwenst in 1924, Blad 67 en 68. (Alg‘ N° XX -100 en XX 101)
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Large numbers and heavy lines indicate terrain areas.
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HALMAHERA (MOLUKKAS)

TEERAIN APPRECIATION

Reliability rating: Class B

SHEET NO. XX-100

Area No., 19 - Mountains of Southern Halamhera

Topography: Mountain range forming backbone of south penisula;
has short steep slopes on west and long gentle ridges on east., Alti-
tudes at north generally 900 to 1500 feet; at south 2400 to 2800 feet,
maximum (east of Papatjeda) about 3082 feet. In many pleces local Te-
lief is neéarly equal to the altitude. Narrow rounded crest of range
is near western margin of peninsule, .8 to 2.5 miles from coast. West-
ern slopes rise steeply from sea or from very narrow coastal lowland
generally only a few hundred yards wide. Sireams are very short with
narrow valleys and steep gradients; many are intermittent; lower courses
are cormonly entrenched in the lowlands. Extending east from the range
crest are long ridges with narrow crests and steep slopes; near east-
ern ends these commonly divide into several short gently rounded spurs
which finger into the coastal plain. Ridges dissected by numerous
small ravines with intermittent or perennial streems. Principal streams
on west slopes flow in open valleys with gently gradients; have some
flood plains except in upper reaches; cormonly 7 to 8 miles long.

Ground Conditions: On mountain slopes red-brown lateritic clay
loam or cley which grades down into deeply weathered rock: depths 10
to 20 feet on higher, steeper slopes, may exceed 30 feet on gentler
slopes. Bare rock outcrops locally on steep slopes, sea cliffs and
along stream channels. Long ridges on eastern side of range have
slightly sandy clay soil underlain by conglomeratic rock., Soil gen-
erally well drained; footing fairly good although well-used trails
become muddy during rainy seasons. Beaches on west coast sandy to
cobbly. Tropical rain forest covers most of area. Forest undergrowth
most dense in valley bottoms and on low to moderate slopes of ridges
east of crest; least dense on sharp summits near crest of range. Around
the coastal villages some patches of second growth forest with dense
underbrush and small native gardens. Ground can be easily excavated
by hand tools in most plzces; tangle of roots and creepers on jungle
floor locally difficult to penetrate.

Settlements: A few small native villages scattered at wide in-
tervals along the west coast at stream mouths. Interior large ly un-
inhabited.

Movement: Trail along the west coasts follows lirme of easiest
movement; in drier weather probably can be used by tracked snd light
wheeled vehicles with little improvement except widening; probably
very muddy in wet weather., Open coconut groves along coast, and culti-
vqted grass patches around villages locally permit easy deployment of
men and vehicles off trails. Several good foot trails from east coast
follow principal valleys nearly to their heads then cross ranges along
sharp ridges and spurs; paths again follow streams channels for last %
to l% miles before reaching west coast. Short trail south of Paptjeda
probably terminates at crest of range. Probably none of the trails
suitable for motorized equipment without imprevement. Trails from
Akelamo Point, Ali, and Cha probably have lowest gradients and easiest
routes; probably will require widening and some construction; paths
extending along stream channels must be relocated for all weather use.
Trails near the Wali and Osari Rivers have steeper gradients across
range than those to the north; will require most construction for use
by motorized units. Dense vegetation and rough terrain maske deploy-
ment from trails difficult; foot troops probably must cut their way.
Easiest going is on sharp ridges where undergrowth mey be less dense.
On west slopes streams are shallow and probably can be forded at any
point; on east slope principal streams probably can be forded at many
points except after long rainy season; locally steep stream banks mey
mke approaches very difficult, making short dugways or bridges necessary.

Cover, Concealment and Observation: Topographic cover is generally
good although parts of trails can be brought under fire from adjacent
ridges. Dense jungle offers good concealment. Observation within area
is very poor because of numerous irregularities of terrain and demse
vegetation cover which commonly conceals even well-used trails from
all but near-by tree-top observation.

Area No. 20 - Coastal plain of South Halmahera

Topography: Low coastal plain extending elong the east side of the
south peninsula; slopes gently seaward from the indented margin of the
mountains (Area 20). Altitudes generally less than 300 feet. Width of
plain varies from a third of a mile to nearly 3 miles; numerous deep
embayments 5 to 10 miles wide, extend between the finger-like ridges
of Area 20. Surface flat or rolling; locally, gently rising low hills
and terraces merce with the easternmest mountain vidges; in other places
the boundary between coastal plain end mountains is well-defined. In
western part of plain, stream valleys bracd and open, merge upstream
with valleys of Area 20. 1In eastern part, streams separated by very
low divides and lack well-defined valleys; channels locally entrenched
several feet below general level of plain. Shore is low and regular;
along part of the coast. Coral reefs extend offshore for short dis-
tance.

Ground Conditions: Coastal lowlands and broad open valleys have
yellow-brown to red-brown leteritic sandy or stony loam which grades
downward into conglomeratic rock at depth of few feet. Ground is gen-
erally well drained although local areas along streams become swampy dur-
ing rainy season. Soil foyms deep mud in rainy weather where vegetation
has been stripped and soil distirbed by excavetion or by heavy traffic
of {rails or roads.

Rain forest covers most of the area; undergrowth is dense, most
80 along streem courses. Coast borderea by open coconut groves. Villages
surrounded by areas of grass or second growth forest and by small patches
of cultivated ground.

Settlements: Settlement at mouth of Besoel River is only native
village in area; possibly a few other scattered dwellings and temporary
camps., Remainder of area apparently uninhabited.

Movement: Foot trail follows close t0 shore for entire length of
area; probably can be easily widened for use in drier weather by mechan-
zed units., Beaches and more open groves of coconut palms permit de-
ptoyment of men and small motorized units. At mouths of principal
Pivers trails branch off main coastal trail; in part follow close to
stream course; in places are in stream bed itself and cannot be used
at high water. Probably not suitable for motorized equipment without
some improvement; probably necessary to reroute stretches through
stream channels,

Bamboo brakes and jungle along trails meke deployment of men and
material difficult in most places. Except for trial along the Loeing
River (which apparently terminates at inland margin of lowlands) foot-
paths continue across mountains (Area 20) to west coast. Topography
generally suitable for free movement but dense vegetation makes movement
of motorized units difficult or impossible off roads. Foot troops gen-
erally can get through the jungle but in many places must cut their way.
Streams probably can be forded at many places except in times of heavy
continous rain; steep vegetation-mantled banks of incised channels are
obstacles to crossing.

gover, Concealment, Observation: Locally stream banks and low
embankments at inland mergins of beaches can give some cover for men
from low trajectory fire. South of Loeing and Sewat Rivers ridges of
area 20 can give some protection to troops on the river plain.

Dense vegetation offers good concealment and sbundnt material for
camouflage throughout the area.

Observation poer; spreading tree crowns commonly conc@al maths.
from aerial observation or from observation points on ridges (area 20).
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EXPLANAT ION

Comrmon abbreviations

and light lines indicate terrain types as follows;: B Island
River and coastal lowland. Teg. Cape
Terraces, inland flats, slcping plairs, low rolling A. River

hills.
Hilly and mcuntainous country.

Swamp (moeras)

Marsh (draslanad)

A A A Rocky area o

X. River
Bk. Mountain

Lake

T\ Coastal bluffs
G and cliffs

NP

VERKORTINGEN.

BK. Bockoe (berg.) N. Noesa (eiland.)  A. Ake (rivier)  S. Soengai. Tg. Tandjoeng
Tk. Teloek.
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COoMBENTLAL

HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Reliability Rating: Class B

SHEET HO. XXI-100
Area No. 19. Mountains of Southern Halmahera

Topography:  Rugged mountains in west part of peninsula. Alti-
tudes range from 500 meters to more than £50 meters; maximum altitude
of 890 meters at Bk. Gogosoma., Summits narrow, generally rounded.
Steep western slopes rise directly from sea or from coastal lcwland
generally only few hundred yards wide. On east side of range, slcpes
above altitudes of about 250 meters are steep; below 250 meters are
moderate to low.

Streams west of divide are short and have sieep gradiernts; Tawa
River and tributaries are only streams having generally lcw tc moder-
ate gradients, Valleys small and very steep—siced. East of divide,
streams are much longer and have steep gradients only in upper reaches.
Toman River valley has moderate to gently-sloping sides; small valley
flats border stream in many places. Elsewhere the eastern valleys are

narrow and steep-sided. ¢
Small hilly islands of Dowora—-Lamo and Doworza—Itji lie to south of
Halmahera.

Ground Conditions: On mountain slopes, dark red-trown lateritic
clay lecam or clay 15 to 30 feet deep; grades downward irtc deeply Weath-
ered dark-colored volcanic and trap rock., Bare rock crops out lccally
on steep slopes, sea cliffs, and along stream bottoms. Ground is gener—
ally well drained; forms deep mud when wet but dries fairly rapidly.
Ground can be easily excavated in most places with hand tocls; may be
subject to slides on steep slcpes.

Dense rain forest covers nearly all the area., Patches of grass
and second-grewth forest border the few scattered villages; some small
native cultivated areas. Groves of coconut palms along coast.

Settlements: A few small native villages along coast. Interior
uninhabited.

Movement: Area unsuited to movement of motorized units without
construction of roads. Foot trail follows coast frem north boundary
of sheet to Lemo-Lemc village, then swings irland across spurs of
Gogosoma Mountain; except alcng coast is unsuitable for use by motor-—
ized equipment without considerable construction. A few other short
trails, Some restricted movement of vehicles may be possible in open
coconut groves on narrow coastal lowland.

Foot troops can move in most parts of area but must cut their way
in many places. Open coconut groves along shore permit easy movement
and deployment., Inland, ridge crests offer easiest routes for foot
troops; dense vegetation and ravines and valley bottoms are difficult
to penetrate.

Most streams can be easily forded by men and vehicles except for
short periods of high water.

Cover, Concealment, and Observation: Ridges and spurs offer excell-
ent cover for men in most parts of area; trails across Gogosoma and
other ridges generally have little or no cover against fire. Some
cover for motorized units may be available in Toman valley.

Rain forest gives good concealment in most parts of area, Observat-
ion commonly restricted to a few yards,

Area No. 31. Southeast Batjan
,m..S .Sou'fh“

Topography: Eastern end of mountainous,eastern lobe of Batjan
Island), irregular ridges and small mountains with winding V-shaped
valleys. Altitudes gererally 300 to 50C meters; maximum altitude of
559 meters reached by peak west of Bk. Wajakoeba. Summits rounded; in
gome places broad and nearly flat. Slopes moderate tc steep; commonly
occupy entire valley floor; locally small valley flats.

Coast is very irregular, indented by numerous coves and deep small
bays. In places small sardy lcwlands lie at foot of mountains. Old
uplifted coral reefs form low cliffs along many parts of shore, in
places prominent rocky headlands,

Ground Conditions: Domirantly dark lateritic clay loam and lcam,
grading downward with increasing abundance of rock fragments into
weathered volcanic bedrock. Vepth to bedrock variable, generally
about 20 feet; soil shallower along streams, where bare rock is local-
1y =xposed., Along coast to altitude of about 500 feet, coral limestone
interbedded with sand and gravel lies on volcanic rocks; limestone com—
monly forms terraces with thin clay soil. Bare limestone exposed loc~
ally in low cliffs and rocky slopes,

Ground generally well drained; in rainy season forms slippery mud
but dries fairly rapidly.

Area covered by rain forest except for small areas of second-growth
forest, grass, or gardens around the few small villages.

Settlements: Eastern end of Batjan is largely uninhabited except
for a few very small native villages near the coast.

Movement : Broken terrain unsuitable for movement of mechanized
units. No trails kmown within area. Movement easiest for foot troops
on limestone hills and terraces where vegetation is less dense; most
difficult in dense overgrown valley bottoms, OStreams can be readily
forded except during flash floods.

Cover, Concealment, and Observation: Numerous ridges and small
valleys give good cover for foot troops but poor cover for machines.

Forest cover gives good concealment for men and machines. Obser—
vation in most places limited to a few yards.

Preliminary text submitted Prepared by U. S. Geological Survey

without checking or editing. for Chief of Engineers, U. S. Army
U. S. Geological Survey
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TOELICHTINGEN.

Vluchtig opgenomen in het jaar 1925 met orienteering op het astronomische punt: de vluggestok
te Weda.

VERKORTINGEN.

P. Poelau. N Noesa. G. Goenoeng. A. Ake (rivier).
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HALMAHERA (MOLUKKAYS) TERRAIN APPRECIATION

Reliability Rating: Class B

SHEET NO, XXI=~101
Area No. 19. Mountains of Southern Hylmahera

_Topography: Low mountains and hills with steep southwest slopes
ard more gradual northeast slopes; mark south end of back-bone range
of south peninsula. Altitudes greatest, about 1,485 feet, at north=-
west; decrease to less than 350 feet in low hills and terraces of
southern part of area. Northwest of Ganedidalem, west slope rises
steeply from coastal plain to rounded range crest. East slope is
gentle to moderate, dissected by several short streams into roughly
parallel northeast-trending ridges with moderately to gently slop—
ing sides. Northeast ard east of Ganedidalem,the range passes
gradually into a narrow belt of gently rounded hills. Streams on
west side are short and small, many less than a mile long, and inter-
mittent., Streams larger on northeast sidej Soea River is about 5
miles long.

Ground Conditions: Lateritic clay loam to clay soil in most
of area, 15 to 30 feet deep; grades downward into weathered volcanic
rock, Soil along coast and eastern part of hills is somewhat more
sandy; in eastern part of hills grades dowrward into cornglomerate.
Ground generally well-drained; muddy when wet but dries fairly
rapidly.

Most of area covéred by rain forest; undergrowth generally not
dense except along streams and on inland margin of narrow coastal
lowland., Open coconut groves border shore.

Settlements: No known permanent settlements; area largely
uninhabited.

Movement : Generally' unsuitable for motorized units. Three
foot trails cross southeast part of area; probably will need some
improvement for use by wheeled vehicles. Trail from Ganedidloear
to Ganedidalem (Area 20) runs 3% miles across area, probably has
steepest grades and will need most improvements although it is the
most used. Some movement of vehicles possible along beaches and
through open coconut groves.

Foot troops can deploy away from trails; in places must cut
their way through dense forest undergrowth. Easiest movement is
along coast, along ridge summits and lccally in stream beds dur—
ing dry season,

Cover, Concealment, and Observation: Good cover for men in
rough hilly interior; little cover along coast except for low
beach ridges and lccally high stream banks., Little cover for
motorized units.

Concealment good in most parts of area; some concealment for
motorized units possible in coconut groves along coast and in
cleared or grassed areas near villages.

Observation generally poor in mountains; forest largely ob-
scures views, Along coast, where vegetation is more open, views
possible for distances of a few hundred feet to a few hundred
yards °

Area No. 20. Coastal Plain of Southern Halmahera.

Narrow strip of coastal lowland; southern terminaticn of
long coastal plain extending along southern peninsula. OSee
Sheet No. X¥-1CCO for description.

Area No. 21. Tip of Southern Peninsula,

Topography: Extreme tip of south peninsula; consistsof ir-
regular hills, ridges, and terraces, bordered by old raised
coral reefs and sandy lowlands. Altitudes generally less than
150 meters; maximum altitude (262 meters at Bk. Tawagili) on
irregular promontory at southwest. Hills have broad rounded
summits and gently sloping sides. Tarraces are gently undulat-
ing and irregular; have moderate to steep drepoff slopes, locally
bordered by low ledges. Lowlands gently rolling or somewhat
rough; include raised coral reefs lccally bordered by low sea
cliffs,

Damar Island amd small islands west of Ganedidalem are low
and gently rolling; have a few small hills rising 25 to 50 meters
above general level,

Ground Conditions: On most of area, sandy loam to sandy
clay 5 to 10 feet deep; some coarse coral sand along many parts
of coast, Fine mud and clay around margins of Gane Bay. Area
underlain by coral limestone,

Rain forest with little undergrowth covers most of penin-
sula and interior of the islands. Coconut groves along shore.

Settlements: No permanent settlements on peninsula; islands
are uninhabited.

Movement: Rain forest makes peninsula and islands unsuit-
able for movement of motorized units without construction of roads.
although topography is only locally unfavorable for movement. A
few foot trails cross peninsula from coast to coast. Trail be~
tween Gane Bay and Ganediloear is most used, probably usable by
wheeled vehicles in dry weather with a little improvement. Some
movement of motorized units possible along shores and in open
coconut groves.

Foot trocops can move with some difficulty through the forest;
locally must cut their way. Easiest movement is along beaches and
through the coconut groves,

Cover, Concealmernt, and Observation: Good cover for men and
machines in hilly parts of peninsula., Little cover along the low
coasts. Concealment generally good except where coastal coconut groves
offer only partial concealment for motorized units.

Observation very poor, except in areas of more open vegetation
along coasts is commonly limited to a few yards, Trails partly ob-
scured from aerial observation by overlapping crowns of trees.

Preliminary text submitted Prepared by U. S. Geological Survey
without checking or editing. for Chief of Engineers, U, S. Army
U. S. Geological Survey
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HALMAHERA (MOLUKKAS) | TERRAIN APPRECIATION

Relisbility Rating: Class B

SHEET NO. XXII-101

Area No. 21. Damar and Djoronga Islands

Topogravhy: Both islands have broad flat heavily forested coastal
plains with low rounded hills in the interior. Maximum altitude on
Damar 380 feet, on Djoronga 570 feet. The coasts are largely bordered
by coral reefs. Some mangrove swamps,which on Damar Island extend
inland as permanent swamps (moeras) along the plain of the Djeboeboe
River. The surrounding small islands are mostly flat coral islands.
Woka island is an atoll.

Ground Conditions: Deep clayey soll covered by dense growth of
vines and creepers in thick rain forest or swamp forest. Digging
difficult at surface because of roots, becomes easier with depth.
Palms on sandier sections of coast provide more open conditions.
Ground well drained only on interior hills.

Settlements: No permanent native villages.

Movement: No roads or trails. Foot movement through the dense
rain forest jungle is arduous and requires much cutting. Swamps and
mud conditions add to difficulties along the coast.

Cover, Concealment and Observation: Large jungle trees and minor
irregularities of terrain provide only cover. Natural concealment of
thick jungle provides excellent protection from air or ground.
Visibility poor and for short distances only.
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HALMAHERA (MOLUKKAS)

COMMBENTIAY

TERRAIN APPRECIATION

Reliability rating: Class B
SHEET NO. XII-101
Area No. 22, Morotai

Topography: Southwéstern part of Morotal only quadrangle
available for the island. Topogranhy mountainous, with a gradual rise
from strips of coastal nlain and coastal terraces. Elevations range
up to about 1,200 m., Except in coastal belt, tonography roush, cut by
innumerable closely-spaced valleys and ravines. Slopes are gentle to
moderate at lower elevations, steeper with increasing elevations.
Mountain mass is irregular in form, a sprawling assemblage of
irregularly bending and branching ridges and spurs, mostly narrow
crested. At lower elevations, the sharp spurs give way to flat or
broadly rounded interstream areas. The main streams are of moderate
size, and flow outward from the mountains. Their courses are
meandering; valley bottoms are narrow down to the coast or coastal
plain; valley sides gentle downstream, steeper upstream. Gradients
are low along lower courses, but steepen either gradually or sharply
in headward stretches.

Broad strips of coastal plain alternate with narrower coastal
flats. The broadest is at the southwest, and has a narrow peninsula
Jutting out toward the island of Mitita. WNext in size is s coastal
strip on the west coast, with a low hill near the center. Third is
the broad but short strip around Wajaboela. These plains are
essentially flat and featureless; grade more or less gradually into
the surrounding slopes. Shorelines are fairly regular, and beach
ridges occur in vlaces. Numerous low, flat islands short distance
off the coast. Narrower strios of coastal flats, slope gently toward
the sea; and locally there is a steady rise toward the interior.
Coral reefs fringe both islands and mainland.

Raoe Island, in the northwestern corner of gquadrangle, is similar
in topogravhy to the mainland. The maximum elevation is nearly 450 m.
Streams are all short. Coastal lowland very narrow.

Ground Conditions: Except for limited areas of cleared or
cultivated land and second growth forest near settlements, the island
is covered with virgin forest. Bamboo thickets occur along ti« streams,
and coconut palms fringe the shore at many places (view 14). Damar
forests in interior, from which dam gum is collected. Sago forests
in coastal plain at southwest.

Settlements: Principal settlement is Wajaboela, a trading center
on the coast by the RapeStraights. Smaller native villages scattered
along coast at other places, and on a few outlying islands.

Movement: Interior of island iIs a mountainous barrier area, but
terrain in the coastal belt is more favorable for movement. The
virgin forest nearly everywhere presents serious obstacle tc movement.
Movement easiest on established roads or trails. Several trails lead
part way into interior, or fringe mountains; none cross mountains.

In various sections trails follow stream beds, ridges, and cross grain
of topography; unusable in time of high water. In coastal belt,

relief is low, and slopes gentle, with only stream crossings to hinder
movement. Larger streams might require bridging. Along southern
coast, continuous horse trail follows close to the shore. Foot trails
lead inland at various places. On the west coast, no coastwise trails,
except in the vicinity of Wajaboela, and such trails as occur go inland
across coastal strip.

Several larger streams reported navigable by small boats for
varying distances inland. Bars at mouth are obstacles to large bozstis
at low tide. Broader strips of coastal plain suitable for bzachheads.
Marshy areas obstacle at places. Nc¢ surrounding heights to aid
defenders.

Cover, Concealment, and QObservation: In interior, topographic
cover provided by ridges and ravines. Along coastal belt, less
topographic cover, only widely-spaced stream banks and discontinuous
beach ridges and low banks marking high tide. 1In terraced arecas,
broadly rounded ridges and gentle valley sides give little cover.

Concealment, both ground and aerial, provided nearly everywheie
by virgin forest. In coconut palms on ccast and on some smaller
islands, however, ground concealment is poor. Field fortifications
feasible nearly everywhere.

Observation very poor. Forestslimit visibility; and the
topography, except on the higher upland slopes, provides few vantage
points.
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HALMAHERA (MOLUKKAS)

CONFHENTIAL

TERRAIN APFRECIATION

Reliability rating: Class B.
SHERT NO, XVI-98.A
Area No. 24 - mernate

Topography: Island of Ternate is active volcanic cone about 7 miles
in diameter and 1,700 meters high, Slopes along coast are low to moder-
ate; west side steeper than east sides. Higher, slopes steepen; most
steep toward sumit; slope profils therefore samevhat concave upward,
Upper slopes deeply furrowed with radial, steep-sided valleys. Interven-
ing ridges narrow, rounded, Small summit crater modified from time to
time by renewed volcanic activity, Down slope, valleys shallower and
their sides less steep., Near coast, they become gullies or ravines with
steep, hizh banks, Stream beds dry except for short periods after heavy
rains;carry coarse, cobbly debris. Lakes at two places on the island:
near coast on northwest side, lLake Tolire Djaha, about 0,3 miles in dia=-
metar and about 4O metsrs above sea level; at lower level and nearer
shore, ths smaller lake, Tolire ket jil. On south side of island, Lake
Lagosna about O.U miles long, is just above sea level; separated from
sea only by low ridge about 9 meters high; on other sides, bordered by
high banks (views 22, 23). On southern and eastern sides of island
are coastal flate of limited width, and at southeast one strip of swanp
Just inland. Beaches covered with cobblestones (view 15), Along meny
stretches of shoreline, no coastal flat, coast bordered by cliffs a few
meters to about 50 meters high (views 17, 19), Narrow fringing coral
reefs at several places,

In 18th century, a lava flow descendsd northesast side of island
(views 16, 17), at Verbande Hoek, More recent eruptions have changed
crater and upper slopes, Volcanic wapors frequently seen at summit,
Barthquakes are cormon.

Hiril is smaller volcanic islan? lying about a mile north of Ternate.
Roughly cone shaped (view 18); is about 2 miles in diameter, and about
600 meters high. Slopes steep, furrowed by valleys which contain streams
only after heavy rain., Shore steep and cliffed at many places.

Ground Conditions: Ternatl and Hirijstony loam, Depth to bedrock
is variable, and may reach about 5 feet: iocally. along coastal flats,
may be greater, In natural state, soll well drained, gives good foot=-
ing when dry. 1If disturbed when wet becomes dense, sticky, and slippery.
On recent lava flows and some other volcanic deposits, s0il is thin or
absent, surface rough and rocky (view 16).

Higher slopes of Ternate largely covered with virgin forest, but
near the top are grass and brush, and some bare expanses with little or
no vegetation, At lower levels, cultivated fields and orchards exten-
sive up to elevations of about 700 méters., OQultivated products include
coconuts, bananas, mangoes, nutmegs, pepper, coffee, cloves, and dry
rice.

Vegetation on Hiri similar to Ternate, but no cultivated plants.
Grass and brush interspersed with virgin forest. '

Settlements: Total population of island about 9,000; mainly
natives, a few Europeans and some Chinese and Japanese. Principal
settlement is Ternate; population (1930) nearly 6,000; town has church,
schools, sultan's palace (view 20), small forts, an electric power plant,
hospital, radio station, and various government buildings, stores, and
dwellings., Buildings are of stone, brick, corrugated iron, and wood.
Also some brick and stone ruins of older buildings dating back to a
more prosperous period, Plers and coaling facilities for vessels,
Numerous small native villages along shore and at shore distances in-
land.

On Hirl a few small native villages.

Movement: Ternate. Movement easiest along shore and on lower,
gentler slopes; only obstacles are coastal bluffs, one small stretch
of swamp, steep-banked ravines, and, locally, rough and broken lava
flows (view 16)., Men and military vehicles can move freely at many
places on cultivated, grassy, and brushy areas at lower slopes, pare
ticularly on eastern side, In interior, steep slopes and forests
constitute barriers,

Good means of communication. Road extends along eastern shore, and
narrower road along southern shore. Unbridged horse trall completes
circuit around island, and paths lead to inland localities. Streams
fordable in dry weather. Ome path ascends mountain to summit.

Beachheads possible at many points on eastern and southern shores.

Cleared and cultivated areas on the eastern side suitable for
landing paratroopers,

Hiri, Steep slopes greatly limit movement, Foot traill follows
shore.

Cover, Conceglment, Observation: Cover provided by steep banks

of ravines, rocky surface of lava flows, beach ridges, low banks that
mark high tide level, old brick and stone ruins (view 19), and modern
buildings of stone construction. Pield fortifications are generally
possible, but in many places lava rock is at or near surface.

Concéalment complete in virgin forest, elsewhere incomplete. Co-
conut palms along shore provide good aerial concealment, poor ground
concealment, Brush and second growth provide good concealment for
men, generally not for vehicles.

Observation limited to size of cleared areas. Coastel bluffs
permit observation along limited stretches of shoreline. Points at or
near the sumit permit observation over a wide area, including the
mainland.

Conditions on Hiri similar to those on Ternate, except for limited
cleared or cultivated land,
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HALMAHERA (MOLUKKAS) TERRAIN APPRECIATION

Relieblility rating: Class B,

SHEET NO. XVI-9&-B

Area No. 24 « Mdore

Topography: Tidore. Roughly oval island; dominated at the south
by a high volcanic cone and at the north by a lower, less regular cone
with 5 large crater. 1Island about 9 miles long, 5.5 miles wide. South
cone, Kie Matoeboe, (views 21, 22) reguler in form, height 1,730 meters.
Sides deeply furrowed with steep-sided, narrow-bottomed valleys which
gradually shallow and become gentler toward coast. Slopes very steep
above, more moderate below, giving slope a concave profile, North cone
truncated, less regular. Crater about a mile in diameter, 200 meters
deep; highest point on rim is 680 meters. In the crater are two small
peaks, and a broad expanse of swampy, marshy ground. Between the two
cones is an irregular divide with several minor peaks. Small coastal
flats on east and west sides of island; elsewhere the land rises steep-
ly from the water's edge. Streams dry except after heavy rain.

Maitara is small volcanic cone off northwest side of Tidore, Slopes
less steep than on Tidore; and top somewhat rounded. On the east side is
a very narrow coastal flat,

Both Maitara and the northern shore of Tdore are fringed by narrow
coral reefs,

Ground Conditions: On both islands, stony loam, Depth to bedrock
may reach H feet on slopes, but varies abruptly and irregularly; gen-
erally thinner on higher and steeper slopes, On coastal flats, thicimess
somevwhat greater. In undisturded state, soil well drained, gives good
footing, and dries quickly, If disturbed when wet, it becomes dense,
muddy and slippery, and slow drying, Readily excavated, except locally
where stony,

Except far cultivated tracts mainly on the east side to about 300
meters elevation, 1sland largely covered with dense’' forest. Upper slopes
bare. On top of Mesitara vegetation also sparse,

Settlements: The principal settlements are Soa=-Sioe on the east
coast and Toloa on the west coast. MNumerous other native settlements
of =small to moderate size scattered along coast, and a few also in intere
ior, Total population of island about 19,000 in 1930,

Movement: Except for narrow strips of flat to moderately sloping
ground on the east and west coasts, topography is unfavorable for move-
ment, Forest cover is obstacle over greater part of island, and local
tracts of swampy and marsh land along the coast are additional obstacles.
In general, movement confined to existing trails, Local tracts of cul=-
tivated ground at lower levels, and on the higher and steeper slopes
where vegetation is sparse are exceptions,

One horse trail encircles the island, near the shore; bridges at
some stream crossings, grades low to moderate, BRBridges probably not
strong enough for any machines heavier than motorcycles, Several branch
foot paths lead inland, One from southeast side leads to the sumit of
Kie Matoeboe, Others cross island on routes thru gaps between the nor-
thern and southern cones.

Flelds and cleared areas near eastern and western coasts suitable
for paratrooper landings,

Coastal flats suitable for landing operations; have good commmune
ications with both coast and interior,

Cover, Concealment, Observation: Some cover provided by valley sides,
ridges, beach ridges, and larger hardwood trees, Field fortifications
feasible in all pYaces except marshy and swampy ground of coastal flate
and on local patches of rocky ground on mountain slopes,

Concealment, both ground and aerial, afforded by forests; little
concealment in cultivated fieslds and cleared areas.

In most places forest limits observation to short distances, In
cleared areas, visibility greater., Bare areas on the higher mountain
slopes provide a lookout for large areas, Rocky spur at north end of
east coastal plain gives lookout over adjoining low areas,
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HALMAHERA (MOLUKKAS) .

RES. AMBON. Afd. Ternate.

Opgenomen door den Topografischen dienstin 1922.
Biad 37. (Alg. No. XVI-98).

TERRAIN APPRECIATION
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Large numbers and heavy lines indicate terrain areas.

Letters and light lines indicate terrain types as follows:
. River and coastal lowland

. Terraces, inland flats, sloping plairs, low relling
hills.

. Hilly and mountainous country.

| Swamp (moeras)

A
B
c
Marsh (drasland)

A A A Rocky area
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River
River
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TERRAIN APPRECIATION

Ealiabiliey reting: Glass B.
SHEET NO. XVII-93
Area No, 24 - Volcanic Islands

Tidore. See quadrangles XVI-98-3,

Mare. Hilly island of irregular outline, about 2,5 miles long end
1.5 miles wide. Total relief about 300 meters. Shoreline abrupt ex=
capt for one small locality at southwest; slopes prevailingly steep.
I scontinuous coral resfs fringe the island on all except the western
side.

Moti. Cone~shaped volcanic island about 3.5 miles in dismeter and
950 meters high, ©Sides deeply furrowed by radiating ravines., Slopes
steep above, slightly gentler below. Loastal strip very narrow;
land rises steeply from sea at many places.

Maklian. See quadrangle XVIII-QZ,

Ground Condition:: 7Tidore. See quadrangle XVI-98-B,

Hare. Stony loam. Depth to bedrock not more than 5 feet in most
places, and varies from place to place. Beaches gravelly. Soil, when
undisturbed well drained and glves good footing, Island mostly wooded;
small paiches of grassland on lower slopes, and small stands of coconut
pealme along the shore.

Moti, Stony loam, attaining depth of 5 feet, but varying abruptly
from place to place. Soil, when undisturbed well drained and gives good
footing., Beaches are cobbly. Island mostly forested, but vegetation

becomes sparse toward summit; small tracts of grassland and second growth
forest on lower slopes, and strips of coconut palms fringe shore.

Makian. See quadrangle XVIII-G&,
Settlements: Tidore. See quadrangle XVI-98-B,

Mare. Two small native villages, one at northeast and one at south-
west, both near shore.

Moti. Several small to moderate~sized native villages more or less
regularly spaced around shore.

Makian. See quadrangle XVIII-98,
Movement: Tidore. See quadrangle XVI-98-B,

Mare. Movement restricted by rugged topograsphy, forest cover, and
lack of roads and trails.

Moti. Topography and dense forest of interior retard movement, but
narrow soastal strip with 1ts continuous horse trail and less continuous
forest cover permits ready movement ¢f personnel all around island. Land~
ing operations possible at points where shore is not too steep.

Makian. See quadrangle XVIII-98,

Cover, Concealment, Observation: Tidore. See quadrangle XVI-98-B.

Mare and Moti. Cover given by ridges, velley sides, large hardwood
trees, and low banks marking high tide. Meld fortifications are prace
ticable at most places in the lower slopes.

Concealment mrovided by forest cover, except in cleared and cultivated
areas, Virgin forest gives both ground and aerisl concealment; coconut
Palms along shore give good aerial concealment but only partial ground
concealment.

Observation limited by forest cover., Lookout points on summit, how-
ever, would provide fair view over lower slopes, and mrojecting points
on shors would command limited view of adjacent shoreline.

Makian., See quadrengle XVIII-9E,
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EXPLANATION

Large numbers and heavy lines indicate terrain areas.

Letters and light lines indicate terrain types as fcllows:

A. River and coastal lowland.

B. Terraces, inland flats, sloping plairs, low rolling

hills.
Hilly and mountainous country.

Swamp (moeras)

Marsh (drasland)

A A A Rocky area
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Common abbreviations

P Island
Tg Cape
A. River
X. River

Bk. Mountain

o Coastal bluffs
v and cliffs
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VERKORTINGEN.

A. = Aké.= Rivier, Ng. = Ngoeai== Rivier. G. = Goenoeng = Berg. P. = Poelan = Eiland.

Tg. = Tandjoeng — Kaap.

TOELICHTINGEN

lg G. B. van 25 [an. 1924 No. 21, Stbl, No. 29
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HALMAHERA (MOLUKKAS)

COMARDENHAL

TERRAIN APPRECIATION

Reliability rating: Class B.
SHEET NO. XVIII-98

Area No, 24 - Makian

ography: Active volcanic cone about 7 miles in dlameter and

about 1,250 meters high, At top is deep crater containing a small lake.
Sldes of cone deeply grooved by closely-spaced, radiatirg ravines sep=-
arated by narrow ridges, Slopes are steep, but on north side, and on
small sections of eastern and western sides, slopes somewhat less steep
than elsewhere., Valleys are all short and steep; many streams dry along
greater part of their courses except after heavy rein. Several volcanie
eruptions during last few centuries, one of which blew off top of moun—
tain, Shoreline slightly irregular, and sloping land begins almost at
beach,

Ground Conditions: Stony loam which locally reaches depth of
about 5 feet, Depth to bedrock varies locally and abruptly, Bare
lava rock at surface in many places, particularly around the crater,
The soil, when undisturbed, is well drained, glves good footing, and
is not excessively muddy ‘when wet. Beaches cobbly. BExcept for small
areas of grassland, second growth forest, and cleared land on the lower
slopes near settlements, volcano almost entirely covered with virgin
tropical forest. Along shore are bands of coconut palms,

Settlements: Numerous native villages all around shore. Small
pler for boats at Ngofakiaha on northeast side. Population about 8,000
in 1905.

Movement: Gentle slopes around shore, coconmut palms, and less dense
native vegetation are more favorable for movement than steep slopes and
dense forest of interior. A contimious horse trail around the island 1is
available for foot troops, Coast narrow, difficult for landing opera=
tions, but north side is least unfavorable, owing to gentler slopes,

Cover, Concealment, Observation: Cover is provided by ridge crests,
stream banks and low banks marking high tide line. Ground and aerial
concealment provided by forest cover in most places., Ground concealment
limited in areas of cocorut palms; poor in cultivated areas and grassland.

Observation generally limited by forest. Bare places around crater
would provide lookout over lower slopes in clear weather.

Area No, 25

aphy: EKajoa. North end of elongate, irregular island,
Bills northwest and southeast are separated by a low gap which is contin-
uoue with coastal flats on the northeast and southwest, Northern hille
higher and steeper than those at south; reach height of about 420 meters;
steeper on west then on east. Hills at south attain height of about 270
meters; somewhat broader and more sprawling than those at north, and
less rough.

Coast terraced at north, steep to rocky at northwest, flat at north-
east, moderately sloping at southeast, and flat to moderately sloping at
southwest.

Qther islands, Several small hilly islands in Molukkan sea west of
Kajoa, Largest is Siko, about 2 miles long, and with relief of about
240 meters. Slopee asymmetric, much steeper at north than at south,
Other islands are of lower relief, and range from sbout 0.1 to 1,0 miles
in length,

Ground Conditions: Kajoa. Island has deep sandy to clayey loam,
locally gravelly., Soil well drained in the natural state, and gives good
footing when dry; very muddy when wet, and if disturbed when wet becomes
dense and sticky, and loses its drainage qualities. Bedrock exposed on
western shore at northern end of island, At places along the coasts are
small swamps, Beaches muddy to sandy along flat stretches of shore,
gravelly to rocky along hilly stretches,

Along many parts of shore are strips of coconut palms, Interior
largely covered with virgin forest, with scattered patches of brush,

Other 1slands., Siko and Gafi are rocky on the north, and covered
with loamy soil on the south, Other islands have sandy to loamy soil,
Beaches are sandy to pebbly., Coconut palms are main type of vegetation,

Sottlements: KaJjog. A few small native villsges on the west
coast,

Other islanda, Rach of the islands has one or more small native
villages.

Movement: Kajoa. Coastal flate on northeast and southwest are
topographically favorable for movement, but forest cover is obstacle.
One foot path connects and crosses these two sections., Movement on foot
possible in coconut strips along the southwestern shore., Elsewhere
cutting trails or building roads necessary. Small swamps constitute
add tional local obstacles. Landing operations feasible along the
coastal flats where the shore is not swampy or muddy,

Qther islands. Movement of foot troops feasidle at most places.
Landing possible at most places except steep and rocky northern shores
of Siko and Gefi,

Cover, Concealment, Observation: Cover movided by ridges and spurs
in the hilly parts of the island, and by beach ridges and low cut banks
at high tide line along the coast,

Ground and aerial concealment glven by forest g¢over in most <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>