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OFFICE OF STRATEGIC SERVICES ML
WASHINGTON, D. C.

26 July 1944

Miss Grace Tully,
The White House,
Washington, D. C.

Dear Grace:
Would you be kind enough to place
the attached memorandum before the President?

Thank you.

Sincerely,

i

William J. Donovan,
Directer
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OFFICE OF STRATEGIC SERVICES
WASHINGTON, D. C.

26 July 1944

MEMORANDUM FOR THE PRESIDENT

T believe you may be interested to receive
the attached copy of the JANIS (Joint Army-Navy In-
telligence Study) of the Celebes Sea Area which rep-
resents the successful combined effort of several

A&/ '@ i
William 7. Denovan
Director

governmental agencies.
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The purpose of this study is "o make available one publication containing all the necessary deailed information upan
which may be based a war plan for military operations” in the Celebes Sea Area,

In order w increase the usefulness of the study, the material has bees presented in 2 distine patterns,

Chapeer I, entitled “Brief,” is a condensation, and to some degree an interpretation, of the material presented in much
greater detail in the succeeding chapeers, It is intended a5 & “quick look,” complementing the main body of the srdy,
which reference can be made where more detailed information is desired,

The material for this study has been contribured by the intelligence agencies authoritative in the various subjecn,

For the purpose of convenience, consents have been made up into 4 volumes, the last of which is & Plans Pouch conmining

plans numbered | to 62 inclusive.

Map Evaluation

British Naorth Borneo

A. District Road Development Maps, 1:63,360, Surveyor Gen-

eral, Jesselron.
Sandakan Diiszrice, 1954,
Lahad Daru Diserict, 1934,
Tawau Districe, 1934
Kuodar Discrice, 1934
Maps contsin general road classificarion. Topography is
shown by sparse hachures. Drainage and cultural detil is
sparse. Considered o be of reconnaissance narure and of value
for classifications but not for positions of all desail,

B, Dhstrice Maps, 1:63,360. Surveyor General, Jesselon.
Labuk Dhstrict {undated ).
Simporna, 1933
Sandakan {undared ).
These maps show very sparse topographic hachures and drain-
age data, Road classification is demailed. The maps are considered
1o be sketchy in nature and are fairly reliable,

C. Districe Plans. Surveyor General, Jesselon,
Jembongan Island, | inch = 20 chains { undated §
(cowers pares of north and south share )
Tanghu, 1:12,232, 1932
Kudat, 1:15,840, 1934,
Tambisan, 1 inch = 16 chains {undated ).
Lehad Dhaeu, 1:12,232 and 1:13840, 1932.34
Tawau, 1:12232, 1941
Sandakan, 1:12,232 and 1 12,840, 1933-38.
Conrains detailed plans of all planttions and reads. Topog-
raphy is shown by sparse hachures. Considered relinble,

D. Kudar and Marudu Bay, 1:126,720 (undated). Surveyor
General, Jesselton.

Topography is sparse and is shown by hachures, Cultural and
drainage detail is very sparse. Map is considered o be fairly re-
liahle.

E Plan of a portion of the East Coast of MNorth Borneo,
1:380,160. Surveyor General, Jesselron, 1940,

Map & partinlly made from aerial photographs. Detail is
very sparse. Map i considered unrelisble. Covers NE side of
British Borneo, from coast to about 50 miles inland,

F. Geologic Map of Dent Peninsula, 1:200,000, Sarawak Oil-
helds, Led., 1936, Based on aerial photographs. Map is re-
lisble bur shows planimetric data only.

JoINT INTELLIGENCE STUDY PUBLISHING BoARD

G. Geologic Map of Jembongan-Tembelang, 1:50,000, Sara-
wak Oilfields, Led., 1936, Detail is dense, Corrects errors in
existing published maps.

Netherlands Borneo

A. Sangkoelirang Area, 1:100,000, NNVPM. 1934,

This is an oil company map made from reconnaissance sur-
veys. No topography is shown. Geologic dasa is shown. Oaly the
miain rivers are shown in detail. All other daca is sparse. Map is
considered fairly reliahle.

B, Taraksn Island, 1:50,000, Topografische Dienst, 1936,
Smandard Dutch tepographic map. Map is considered reliable.
C. Zuider Costerafdeeling van Borneo; 1:750,000. Topo-
graphische Inrichring, 1913,
Four-sheet general map covering all of Eastern Metherlands
Borneo. Topography is by hachures. Map s considered fairly
relinble,

Celebes

A. Noord en Midden Celebes, 1:500,000, Topographische In-
richeing, 19]9.
Four-sheet map covering nearly all of Celebes. Topography
by hachures. Not considered reliable,

B. Zuidoost Celebes, 1:500,000. Topographische Inrichting,
1924

Topography shown by shading. Map & considered fairly re-
liable.

C. Geologische Schetakaart van den Moordaim van Celebes,
1:200,000. Jaarbock van het Mijnwezon in NI, 1928,

Reconnaissance geologic map with contours, Considered
fairly relinble.

D. Netherlands Indies, 1:200,000. Topografische Dienst,
1939-40.

Compiled maps covering Talaud and Sangihe Islands and
northern arm of Celebes. Topography by hachures and eontours.
Considered Fairly reliable,

Portion of map covering part of northern arm of Celebes is
compiled map. Topography by hachures. Data shown is sparse.
Considered unrelinhle. pEoLASETIFTED
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MAP EVALUATION

E. Atlas Midden Celebes, 1:100,000, E. C Abendanon, 1916,

of limited coverage along routes of traverse. Topog-
ummmmmMnMﬂm
liable,

F. Schetskaart van Midden Celebes, 1:200,000. A. € Kruije,
1926.
General compiled map of Middle Celebes. Topography by
hachures. Mot considered reliable.
G. Meer-Gebeid van Midde - Celebes, 1:30,000. Jaarbock
v.h. Mijrwezon in N.OL, 1924,
Sparse data along route of raverse, Topography by contours.
Considered relinble.
H. Schetskaarr v.h. Cebergee, 1:200,000. Jaarbock v.h. Mijn-
WEgan in N.Q.I. 1920.
Compiled map. Topography by form lines. Considered fairly
relinble.
1. Costarm van Celebes, 1:500,000. Jaarbock v.h, Mijowezon
in N.I, 1929,
Compiled map, Demil is sparse. Topography by contours,
Consadered unreliable.
J. Costarm van Celebes on Pelang Eland, 1:100,000, Medes-
landsche Pacific Petroeum Mij., 1941,
Sparse planimetric and geologic data along lines of traverse.
Considered fairly reliable.

K. Schetakaart v.h. Landschap Boston, 1:250,000, Topograph-
ische Inrichting, 1916.
Compiled map. Topography by hachures, Considered unre-
liahle,

L. Geologische Kaare v.h. Eland Boston, 1:200,000, Topog-
rafische Diense, 1936,
Map covers Boston Island only. Planimetric and geologic de-
tail shown. Considered fairly relizhle.

M. Tokang Besi Eilanden, 1:250,000. Topographische In.
richring, 1916,
Compiled map. Topography by hachures. Detail sparse,
Considered unrelisble.

N. Celebes, 1:100,000. Topographische Inrichting. Topog-
rafische Dienst, 1919-37,
Covers southwestern arm of Celebes excepe for gap between
4" and 4" 40's. Oldest sheets are in the sourh, Seandard Durch
sheers. Sheets south of 4 407 do nor check with larer 1:50,000

sheers. These are not considered reliable. Sheets north of 40°

are reliable.

©. Celebes, 1:30,000. Topographische lnrichring, Topogra:
fhische Diense, 1923-34.

Standard Duwch wpographic sheers. Considered reliable.
Covers southwestern arm of Celebes and Salajar,

P. Celebes, 1:25,000. Topographische Inrichting, 1923-27.

Standard Durch topographic sheets covering area o south
and cast of Makassar. Considered reliable.

@. Celebes, 1:125,000. AMS, 194243,

Compiled ropographic map. Covers area south of 3°. Based
on Dutch 1:100,000 and 1:50,000 maps. First edition is not
reliable. Second edition is considered reliable.

R. Sools Elanden, 1:250,000. Topographische Inrichting,
1927,

Covers all of the Sulu Group. Topography by shading. De-

tail sparse. Considered unreliable,

Maolukken Il.r.!fmds

A. Halmahera and vicinity, 1: 100,000, Topografische Dienst,
1924-36, Standard reconnaissance topographic maps cover-
ing Halmahera, Ternate, Tidore, and adjacent islands,

Topography by contours. Maps are considered 1o be only fair-

Iy reliable.

B. Ceram, 1:100,000, Topografische Dienst, 1919,

Topographic maps based on reconnaissance survey. Reliabil.
ity is fair except for positions which in the area of Pirve Basi

are out as much as 2* 30",

Mindanao

No relishle surveys over Mindanao are available. Mumerous
reconmissance maps produced by the Philippine Deparument,
U. 5. Army, berween 1902 and 1913 are availsble bzt each
covers only small locil areas. Their reliabilicy is poor. Jolo and
Tawi-Tawi are covered at 1:80,000 and 1:62,500, respectively,
produced by the Philippine Department. Their reliability is
fair. At presenr AMS is producing 1:50,000 scale maps on che
Sulu Archipelago and 1:100,000 scale on Mindanao, which
will incorporate the data from all available sources plus some
corrections from aerial photographs.
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10. Military Geography

The Celebes Sea lies northwest of Halmahera Island, and is
enclosed by the Sangihe-Talaud Islands, Mindanao Island, the
Sulu Archipelago, Northeastern Borneo and Northern Celebes,
Together with numerous small adjacent islands, these major
land segmenis, and the warers they enclose, comprise the Celebes
Sea Aren, The maximum dimensions of the area are approxi-
mately 1,100 miles ease—west and 850 miles north—south,
The approximate size of each major island or island portion
within the area is shown below:

Approximate land area

Liland
Halmahera Group

Mindanao
Mortheastern Borneo

Morthern Celebes

i Sguare miles

10,000
36,5906
95,000

14,000

Comparable in siz¢ to
Vermont, Maryland, ar
Sicily
Indiana, Maine, or Por-
tagal
Wyoming, Grear Brie-
ain, or Korea
Switzerland, Nether-
lands, or Salvador
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There is & great deal of physical diversity within each island.
The area as a whole has umity, however, in thar all the major
slands have:

I. Rugged interiors which are only pardally explored and which
are bardered by small discontinwous plains
Interior basins or plains which are limiced in size and in m
cases are difficulr w resch

b, Moist, warm climate the year round

4. Heavy cover of ¢ f

5. Adverse soll traf

1§ WeT sfasons

It & imporeant o note, however, that in several pl
o

ted

above for military operations, and make it feasible w utilize

local physical conditions are more favorable than indica

ands for bases in operations moving wesrward and
the northern Philippines, China,

I
ward oward Malaya,

A. Relief (Figures I - 7 and I - 8, Plan 1).

A large portion of the area consises of rough, mountainous
or of the islands. Low flar lands are

rerrain, especially i the inee
] of o flood plains of the large

ainly along the «

rivers in Borneo and Mindanao, The coassal plaing are weually

seldom are continuous fos long distances,

Cross-country military operations will have to contend with
difficult o
I
the northeastern pare of the northeen peninsula of Celebes, and

aln p.'-.:lhlr.-llm rh:c.|_|.;h-::-|:|: the area, with few exXcep-
15. These exceprions are found in che Minahasa Region in

n the central portion of Mindanso where there are wide strerch
es of open, rolling eerrain. Elsewhere, the interiors of the islands

rinous, covered with dense for-

under consideration are moun

ests, sparsely inhabited, and accessible only by forest trails. For
this reason mose military operations probably will be direceed

ygainse peripheral objectives—primarily airfields, harbors, sup-

ply points, and garrison bases along the coasts. Nearly all such

objectives are locared on comparatively narrow and disconting
ous plains,

Because of the peninsular characrer of the larger island masses
included within the area, astention likely will be focussed also
upon cross-island routes chat will enable troops to cut off rela
tively large segments of the islands. These routes, with few ex-
ceptions, lead through mountain passes, and undoubtedly would
cross numerous defensive positions. Very few roures are now
utilized by motor roads, and it is doubdful if many are suited for
CON3trucTIon

The most significant smaller islands within the Celebes Sea
Area are those that have enough low flat land m be suitable for
nirfield development. Several such islands are located off the east
in the southern portion of the Suly

nos

coase of Halmahera, and
Archipelago,

B. Drainage and water supply.

Poor drainage imposes major barriers 1o military operations
in many parts of the area, but water supply is adequate in most
MAOST SEASONS,

places and

(1} Rivers.

The rivers gencrally are short and rapid, without broad coaseal
plains, Their drainage basins are small, The main exception m
this rule is in Borneo, particularly in the eastern and noreh.
castern portions. In the interior of this island the broad area of
hilly eo mountainous terrain, which receives heavy rainfall, gives
rise to many large rivers. These rivers have buils flood plains ar
the highland border, and flow in winding courses across these
flood plains to the sea, The rivers are deep in their lower courses
and are practically the oe ¥ easy routes of penetration into the
incerior of this large bur lietle known island. From a military
point of view, howeve .
since objectives are seldom located in the interior. These rivers
are wide, deep, and susceptible o flooding, hence are effective

they act more as barriers than roures,
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obstacles on overland routes from one coaseal objective tw an-
other. Oueside Borneo, there are only 2 rivers thar would be
sufficiently large w act as tactical barriess for lasge troop units.
These are the Agusan and Mindanao-Pulangi Rivers on the
island of Mindanao,

(2) Swamps,

Even more effective than the rivers as barriers to cross-coun-
try movements are the swamps and marshes. Almost all of the
extensive ones are located on the food plains of the large rivers
of Borneo and Mindanas, Small stretches of poorly drained land
lie back of the beaches on many of the coastal plains and restrice
coastal travel to narrow beach serips, thus limiting che afea of
flat land available for airfelds.

(3} Lakes,

There are few lakes in the Celebes Sea Area, and most of
these are either small ponds in volcanic crarers or shallow swamp
lakes on river flood plains. The only lakes that appear 1o be
suirable for Hoat plane use are Lakes Lanao and Mainit on Min-
danuo, Galela Lake on Halmahers, and Tondano Lake on
Celebes.

(4) Water rupply.

Most paret of ehe area have considerable rainfall, Numerous
sereams with headwaters in moentainous country afford fresh
water ar most places and at almost all seasons. On the very small
islands, however, particularly those of the low coral or sandy
type, the only available fresh water is obtained cither by collect-
ing rain water, or from shallow wells.

C. Vegetation (Plan 2).

Wide expanies of unbroken rain forest are characreristic of
nearly all the rough mountainous secrions, and moss forest cov-
ers large highland areas having exceprionally wet conditions.
Swamp forests are found on poorly drained lands, both upland
and lowland. On the coastal lowlands the type of vegetation is
dependent in many cases, upon soil conditions, drainage, and the
stage of culteral development of the area. Coastal mud facs in
many cases have dense growths of mangrove. Where the land
is somewhat higher and less salty, but poorly drained, nipa
swamps are found, As a general rule, low sandy coastal plains
contain groves of coconur palms. Back from the sandy soil areas,
the coastal lowlands are weilized for cultivared crops. The
amount of land so used, and the rypes of crops vary according o
locality, In Halmahera, Borneo, and on many of the smaller,
sparsely papulated islands, the vegetation on such plains is likely
to consist of scarrered native gardens. Abandoned clearings
grown up to tall coarse grass (demed or cogon ), or dense second-
ary forest,

In culwrally more advanced portions of the area, such as
Celebes and Mindanao, open cultivated fields are much more
commeon. Rice and ¢orn are usually important corps. Large plan-
tations are relatively rare outside Mindanao.

Intermediace slopes, or low hilly land, commonly are in
either secondary forest or scarrered clearings. Mindanao contains
the broadest areas of open grasslands, The Bukidnon and Lanao
Uplands, in central Mindanao, have hundreds of square miles of
grasslands, and the flar interstream areas in these regions require
little more than the cutting of the coarse tall grass o make them
suitable for emergency airfields.

D. Soil trafficability (Figure I - 9).

Soil erafficabilicy refers to the capacity of soil w support the
mavement of military vehicles. It applies especially 1o croas-
country movement of vehicles and to traffic on enimproved
roads made of local soil, rather than o traffic on improved or
surfaced roads. Soil trafficability is determined by the oype of soil
(textural grade, organic mater content and other profile fes-
tures), topography, vegetation, and weather factors.

The difference in trafficabilicy berween the coarse-, medium.,
and fine-textured soils is not so great in the Celebes Sea Area as
in higher latirudes, This situation resules from the type of rock
weathering (lateritic) which is characreristic of the arca and
which generally produces medium-, and fine-textured soils which
are friable, and maintain cheir strucrure well, yee allow cxcess
precipitation o drain rapidly. In spite of this ready drainage, the
general soil crafficability is moderately unfavorable,

The generally heavy rainfall is unfavorable eo the movement
of vehicles, and largely offsets the relatively favorable drainage
properties of the soils. Furthermore, the large islands have
heavily forested mountain regions in their interiors, which re-
strice movement to discontinuous coastal plains separared by
rocky headlands and swampy nreas.

The regions exposed to the northeast monsoon generally have
higher annual precipitation and a relatively wer season in the
northern winter, whereas places exposed o the southwest mon-
soon tend to have most rain in the northern summer, but re-
ceive less annual rainfall. Consequently, conditions for vehicular
movements will generally be least favorable on the northeast
coasts of the larger islands during the northern wineer, and lease
favorable on the southwest conses during the northern summer,

Many of the smaller islands have seeep, rocky slopes or, where
they are of low elevarion, have o heavy mangrove cover. The
most trafficable soils are those developed on coral awlls, coral
islands, and uplifred coral rock along the coasts of the larger
islands, These soils are generally trafficable ar all rimes.

No soil surveys of any extent have been made in the Celebes
Sea Area. The soil trafficability map is based upon geclogic and
topographic information which irslf is incomplere. The soil
trafficability boundaries, therefore, are approximacions.

A very common soiltype consists of soils which rnge from
coarse- 1o medium-texrure and include sandy loams, scony loams,
and loams, In general, these soils should be mrafficable excepe
during and immediately following heavy precipitarion. How-
ever, where they occur in heavily forested mountain regions,
their erafficabilicy will be very poor regardless of wenther,

Fine-textured soils alse cover large arcas, especially on low-
lands, These include silty clay loams, clay loams, and clays.
These soils are slippery when wet, but they recover rapidly from
the effeces of precipitation. Their trafficability probably is some-
what less favorable than that of the coarse- and medium-tex-
rured soils. Fine-textured soils also occur in mountainous re-
gions where unfavorable topography restrices ground move-
ment.

Intermictently-fooded soils occur ar many places along the
cousts of the islands, usually ar the mouths of streams and rivers,
and in the interior river basing of the larger islands. These allu-
vial soils are frequently non-trafficable during and afrer rainy
periods. During dry weather their trafficability is moderasely
favorable, Lowlands plasted in rice are similarly Aooded during
growing seasons, and are not complewely dry even ar harvest
time.
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There are moderately lnrge swamps and marshes on many
plmu!thcmuulhwlm:kmdlluuthh:ﬁrimvdkp
Thmmp.wmn.mwwmdmddrlmﬂfinnmh
ireas a man may sink o his shoulders. The marshland, or dras-
Mnhumddrhtlndmmﬂlrlummn&u;“ﬂ.
At many places mangrove swamps are serious ohstacles 1 land-
ing operations. The small scale of FIGURE [ - 9 makes it unfeasi.
blcm:hwﬂnmmmnwnmmpu.

E. Critical areas,

Thumdnmurhlmmdnnlnirhm;jmkhadl
of the region, that have critical serategic impormnce, These in-
clude the Kaoe Bay Region of Halmahera, the Bukidnon Up-
Jamku\‘Hindlmn,thchhndnmekmuﬂmcmmm‘
Borneo, and the Minahasa Region of Northern Celebes, Tarakan
Island him.pomrbzaunmfiuoil.whjchmb:uuduful
oil directly, without being refined. The strasegic impormance of
thtndmumhlhermﬁ:nlminmdpmi:hn.

(1) Kaoe Bay Region, Halmabera,

This region is stracegically locased about midway between
the southern portion of the Philippines and ehe Vogelkop or
westesnmaost part of New Guinea. Kaoe Bay is = large sheleered
anchorage, and can accommodate an catire feer. There are low,
flar plains in the vicinity, where the Japanese have several air-
fields in use or under construction, The rugged peninsulas on
cither side of the bay provide good defensive Positicns.

(2} Bukidwon Uplands, Mindanao,

This region & located in the norch ceneeal portion of the is-
land, and is the natural forress of Mindanao, s numerous air-
fields and porential airfield sites, its nutoral defenses, and irs
road connections to bath the northern and southern coastal areas,
make it the logical center of defense by ground and air farces.

(3) Tarakan, Borneo,

This island is Jocared jusc off shore from the swampy dele
arca at the mouth of the Sesajap River in Northeassern Borneo,
It is important for its oil fields. It is not an casy arca to artack,
as the island is bordered on nearly all sides by dense mangrove
swamps, and contains a hilly, heavily wooded central core,

(4} Minabaia Region, Celebes,

There are 2 main objectives for military operanions in this
aren. These are the harbor of Manado, and the sirbases near
Tondano Lake. The Minahasa Region also has STrategic im-
portance because of the general suitability of the terrain for mili-
tary operacions, the relatively good nerwork of roads, and the
available local labor supply.

F. Routes o critical areas,
The most important strategic routes are indicated on Plan |
and on Figumes 1- 7 and 1 - 10,

(1) Routes to Kave Bay Region, Halmabera.

Athpﬂemdngﬁﬂemmmymdlh&nsmlhe
Kaoe Bay Region from other parts of the island, The only roures,
with the excepeion of the bridle tack across the Dodinga
Isthmus, are along native footpaths. Ihﬂ:uﬁm.l.urafdi_ul:.
especially from the west coase, but few of them have potentiali-
ties for development into motor supply roads.

(2} Rowtes to Bukiduon Uplands, Mﬂ; o
This strasegically important area in the ceneral portion
thlmhﬂ-hn:ndiu:lpplmchﬂmlr&nmdnmrﬂlmd
south, but there are several points along the periphery of the is-

land from which good routes lead toward these 2 entrances,

The routes from the coastal poines roward the Bukidnon Up-
lands are already urilized by good motor roads, but they sre
more than just roads, since there is open, low terrain suitble
for deployment in most places. There are also a number of fooe
or pack trails through forested mountain country thar lead
toward the srasegic area from both the ease and west,

(3} Rowtes to and in Northeast Borneo.

There is no approach o Tarakan Island other than by sea.
Furthermore, the mainland opposite the island consists of low,
swampy, delta country, covered with mangroves and other
swamp vegetation. There is almost no access o the rest of North-
eastern Barnco except by boat along the coast, or up the rivers
o inland erail connecrions.

(4) Routes in Northern Celebes,

The Minahasa Region and the mose critical poines within i,
the Lake Tondano ares and the port of Manada, are accessible
from the following points: along the macadamized road from
Lombagin to Amoerang; from either end of the Kanado-Kema
road; from either end of the Amoerang-Belang road; from
Likoepang ar the norcheastern tip, Access to the interior s re.
stricted by steep slopes to the routes leading inland from the
poinrs mentioned above, but once the plateay is reached, there
is u fairly good network of roads, and the terrin would permit
deployment off the roads in many places.

The Goroatalo-Loeandang route, & considerable distance west
of the Minahasa Region, has same strategic significance because
it bisects the northern peninsula. A possible potential roure also
exists from Goronale, vin the Bone Walley, eastward toward
the upper portion of the Onglkag Doemoga basin, from which a
motor road leads to Minahasa, via Lombagin, A military road
along this route was begun prior 1o the war, bur was never com.
pleted. Much of it is through hilly o mountainous terrain,

G. Regional summary,

TABLE | - | summarizes the data on relief drainage, vegera-
tion, and water supply.

Tamn 1 - 1,

Major Ampa Terna RBaios RELiEr

Halmabera

hilly o mounminous in.

Daarvace

Southern Halmahers  Marrow  coastal plainy, Small mountain Rain foresr narrow serips Wells and sereams,
wireams; mochswamp  of coconut planmrions
terior, on coastal plains,

VEGETATION WATER SupPPLy

slong the coast.
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MajoR ARka Temmain Racion ReLier Dmairiace ViGETATION WaTEm SurPLY
Central Halmahers  Mountinous; few scar-  Sangadjl River; small Rain forest in the interior; Wells and streama.
wered cosseal pleins; NWE  mountsin streams; coltivation  and  second
Peninsula, the most rug- narrow swamps. growth on coasial serips.
ped.
Morthern Halmahers Open plaing rolling Kaoe River; other Much second growth; some  Wells and mreams.
{Kaoe-Tobelo Low. country; dissecsed tere streams small; graslands in bower Kaoe
lands and Ridges)  races swamps in  middle valley;  cocomur  plana-
Kaoe valley and near  rioms along che coase
Akelama.
Morthern Halmahers Low mountaing; steep lamo  River and  Rain forese Sereams.
{lamo-Kaoe Black) NW side small mounmin
sireams; swamps on
N side of Dodings
Bay.
Morthern Halmahers High volcanic cones; Mounmin streams; Rain forest in  interior; Wells and sreama.
{ Volcanic Range) rovgh hill country be- swamps at head of clearings  and second
rween; flar coastal plains Diailolo Bay. growth on cosseal plains,
on W,
Morthern Halmahera Undularing o fisr plain;  Tisbo River; swamps Scarcered parches of grass-  Wells and streams.
(Galels Plain and  narrow far valley N of Galels, and in land, gardens coconut
Tiabo Valley ) middle portion of groves and secondary for
Tiabo valley; Gale- s on plain; Tisbo wval
la Lake ley heavily foreseed.
. . Morthern Halmahera Marrow, steep mounmin  Small mountain Rain forest; small clearings  Wells and streams.
(NW Mountain rmnge, narrow, discon- streams. along coast
Ridge) tinuous coassal plains.
Morotai lsland Rugged incerior; widess Small mountain Rain forest; scamered Wells and streams.
lowlands along 5W' coase.  ssreams, chearings, gardens and sec-
ond growrh.
Western Violcanic High volcanic cones; nar-  No pcrml—nent Barren mouncain wops; Wells and springs.
. . Isdands row coastal plains; fair- streams; small brush and forest farcher
ly  gemde, wundissected swamps oo coasml down; gardens and plana-
lower slopes. srips. rions on lower slopes.
Batjan Iidands Rough hilly terrain; low-  Small sreams, few Rain forest; small planm-  Wells and springs
(Kasiroera lsland)  lamd in S have permanent tions and clearings along
fow; swamps at W coast,
end of § lowland.
Barjan lslands Four mounminous penin- Small  streams; Rain foeesr; plantarions in - Wells and springs.
{Batjan lsland ) sulas, separated by low, swamps essz of La- Laboeha aren; scatrered
flaz corridors boeha and along clearings and second
Sambaki Scrair, Eromwith,
Barjan lslands Hilly interios; parrow  No permanent Coconues along coast; rain Wells and springs.
{Obic Island ) coastal flas on W' oand 5. streams faress in inceriar.
Hazjan lslands Hilly; narrow  comsml Mo permanent Coconus along coast; rain  Wells and springs.
{ Mandiali Tsland) plain. sereams; swampy on  locest in incerior
5 coase.
Mindanao Southern Mounmins  Mountiinous; Koranadal Short mounmain Rain foress, grasslands ac  Wells, cisterns, and
corridor NW of Saran-  wmeams. head of Sarangani Bay and  streams,
gani Bay, in Koronadal V
Ceneral Mountains Mountainous; pass be.  Swift mounmin Rain florest, mosa forest; Streams and springs
tween Digos and upper  sreams lower slopes cultivared in
Cotabaio Basin. south.
Davan Lowlands Flar o rolling. Small rivers; swamps Coconuns along the coasr; Wells, cisterns, an
ot mouths of stresms extensive  abaca  planm-  swegms.
and at hesd m‘Pn'ln rions; some forest.
o0 £
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Tame | - | (Continued )
MAJoR ANEA  TERRAIN Racio Rty Dustnace VaEETATION '“:d“ y
Easern Mindsnso  Mountsinous; isolated Mouacin streams: Dense rin foresr; scanered  Wells and sereams.
coascal plaing at hewds of no large rivers; some  clearings o coustal plaing.
bays; roagh, hilly penin- l-*l.liprlﬂ" of
wulas
: i and
Agusan Basin Broad, flac lowland Apusn River sy Mosdy dense main foress; Well, cisserns,
vem; extengive marsh-  scamered clearings along  streams
1 and swamps. the lower courses of the
river.
Bukidnon Uplsnds Broad, sweeping ﬂnpthﬁmnﬂ”mhmhﬂhha Wells, ciserns, and
i dupl!mmnchdinlhmipﬂe;ﬂmin&wﬂfﬂmiﬂdtw
N; included volcanic norch In canyon-like  ancas of grassland; paechy
mountiin  areas; many  valleys forest in extreme 5
level upland ares.
Lanso Uplancs Diverse terrain: moun- Mo large rivers, bur Much open grasland; scar:  Wells, cisterns, and
wing, placesus, comstal some may be bt rered cultivation N of  streams.
Plaim, and rolling coun- oles afrer hesvy  Lake Lanao; dense forest E
try; laccer dominant raing;, swamps at of lake
head of Mligan Bay.
Western Mindanan Mostly mouncainous; Sibuguey River; BRain forest; scarered grams  Wells, cisterns, and
some hilly counmry; wid- small,  mounein lands on Zambosnga Pea-  streams
e3t plaine on extreme N tereams;  much insuls; coasml plains on N
and §, fwamp on coastal and 5 cultivared
plains ar mouths of
#ireams,
Coesbarg Basin Flat basin bosdered on N Mind River sys-  Rice cultivarion in lower Wells, cisterns, and
by low cerraces, SIBER tem; extensive valley, marsh grasses, open  streams,
edge on SW: some iso- marshy areas in cen. and
lased  Aac-topped  hills tral partion, Forest in rest of basin,
i Swilu Bazilan lsland Hilly m mountminois ine S5mall atreams;  Rain foresr; N plain culti- Wells, cisserns or
Arciopelagn ferior; widest lowland on  swamps slong many  wvated; some planations  springs.
M. coustal sreches, along the coase,
Jolo Island Vaolcanic hills and *peaks Few screams; swampa Moatly under cultivarion ar Wells, springs or cis-
separated by wide sweep- along low  sheleered second growth; focests on  tern,
i ing alopes; most rugged  Coases. peaks
on W,
Tawirawi Island Rough, hilly interior: & Mo Permanent Mosly rain forest; grass Insdequare supply,
few coaseal Hars, streams; & few cossr-  and clearings os 5% end,  Shallow wells and cis-
al swamps, TeTs,
Bormen British Nareh Mountinous interiar s Short mounmin Raip forest; some grasmy  Wells, springs, and
Bornen pecially oward W' nar- sereams on Wocoase, du:inp,mm Srreamms.
fow cosstal pliins on W cxcepr Padas R and culrivasion along W
interrupred by hills; large rivers flow 1o E coast; swamp foresss
| broad river Aoad Plains  coasy; extensive E coust, some mass forese,
4 on E coast swamps SE of San.
and ar river
moutha
Dusch East Bornen Rough hill land; some Large river syseemns: ﬂ.l.infnmu;lnl‘*!rdnll- W i and
interior basing: broad Sesajap,  rivation snd secondary for. m“;‘l’“"ﬂ
river flood plains; isolas- Kajan, Berace, and 32 along sereama
ed ridges and hills; moun-  Mahakam.
ming on W barder,
Celeber Mimhu-ﬂolling- High volcanic cones; Mounsmin streams; PForested wummits; moch  Wel 1
Mongandaw platesus; marrow coasesl  Lake Tondana, cheared and cultivated Jand mﬂ:“i‘ﬂ“ﬂlﬂd
plains; several passes, {rice, corn ), and secondary
Eroweh,
Morthern Peninsula  Central moancsin range:  Mounmin streams, Mountsing  covered with wﬂ]llpriﬂp,lnd
nasrow cosstal plaing fain foress; lower dopes  sereamns,
one gap in range watrered  pecond
{Gmnnuhl(m.rulm;}. and clearings; couseal
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11. Oceanography
A. Tides.
tides with some inequality berween morning and afternoon rides
to those that become entircly diurnal (1 tide  day) for cer.

rain portions of each month. At some places, the average range
ar the time of tropic rides exceeds 9 feet,

B. General circulation,

The grearest low of warer into the Celebes Sea s southwest
erly through the passage between the sourheast coast of Minda.
nao and the Talaud Islands. Within the Celebes Sea, the witer
circulares in a counterclockwise direction, and mose of it leaves
the area through the northeastern part of Molucea Passage. Some
water ilso enters from the Sulu Sea through Siburu Passage ex-
cept during the spring and summer when the current is reversed,
Similarly, some water leaves the area through Makassar Serait.

Serong tidal currents are to be expecred in numerous locali-
ties within the area.

C. Sen and swell,

High sea and swell are infrequent in the arcas covered by
this report. The 4 areas differ slightly in the monthly distribu-
tion of the smounts of sea bue, in general, the seq is least dis-
turbed during April, May, and June and is roughest during De-
cember and Jancary. Sea and swell are predominantly from che
northeast from November theough April and from the south or
southwest during the rest of the year.

D. Sea-water characteristics.

Water temperature ar the serface ranges beeween exrremes of
76" and 88° F., and ar 300 feer berween 60° and 847 F. Tem-
perature gradients are nor common just below the surface, bur
there is an average difference of 94" F, with a maximum of
28" F., between the surface and 300 feet.

Extreme salinity values of 30.91 and 36,20 pasts per thousand
have been recorded at the surface; the average surface salinity
i# 34.03 parts per chousand. Lower values are m be expeceed
close to shore awing to fresh-water runoff. At a depth of 300
feet, the salinity ranges from 33.20 to 37.74 parts per thousand,
with an average of 34.62 pares per thousand,

Density layers are frequently found below 100 feer. Only rare.
ly will submarines be able to balance on these layers, and ballas:
changes of 2,000 1o 19,000 pounds will be required.,

Echo-ranging conditions are usually fair throughout the year,
except when the background noise level is high, Assured echo
ranges of 1,500 ro 2,000 yards may be expeced away from the
islands. Screw noises have been recorded ar & maximum distance
of 10,000 yards and pinging at a distance of 12,000 yards.

Away from land the water is probably relatively clear and
blue, .

E. Bottom sediments,

The shelves surrounding the islands in the Celebes area are
narrow. For the most pare, the shallow-water bottoms consise
of alternating parches of rand and coral and some stome, In large
bays and off the mouths of the rivers of Mindanao and Bornea,
the boerom is generally mud. Mud may also be expecred in the
more proteceed bays on the smaller islands.

12, Coasts and Landing Beaches

A. Halmahera sector,

1) Coasts,

(@) Djailolo Bay and vicinity. Diailolo village can be ap-
proached either directly through Diailolo Bay or overland from
Sahoe Bay. Sahoe Bay approach is clear 1o the 18-foor curve
which lies abour 1,000 feet off the beach. From the shore, a
broad plain extends inland around a 3,70%-foot mountsin o
Dijsilole, on the north shore of Diailala Bay. Direct approach
through Djailolo Bay is by way of 2 narrow channel in the fring-
hgd:ﬁngrﬁf.whkhmmmmiﬂﬂ]mdslm the
low shores of the bay. There are several shoals off the coastal reef.
Extensive mangrove swamps are intersecred by small sandy
beaches, which are usually soft but have good exits. There are
few good landing sites, the best being ar Diailolo wharf,

(&) Dodinga Bay and vicinity. Dodinga is located at the
Mﬂdﬂadmm&ymdwnumwiuhmudmuprmm
dinga and Kaoe Bays. In Dodinga Bay the 10-fathom curve is
close tw shore, bur there are reefs on boeh north and south sides
of the bay, Southward of the bay the coast is free of dangers and
can be approached to within 44 mile. There is good anchormge
off Dodinga village, Dodings can also be approached by trail or
care track, about 2 to 3 miles long, across the isthmus from
Kaoe Bay.

(e} Hiri and Termate Itfands. The shore of Teenate Roads
is bordered by a coastal reef thae narrows southward, The 3.
fathom curve lies about 100 yards and the 10-fathom carve
sbout 200 yards beyond the reef. A semidiurnal tide predomi-
nates, and a strong current sets through the roads ar imes, The
coasts of Hiri and Ternate Islands are steep-to in places, with al-
ternating beaches. There are narrow coastl reefs but almost
none thar dry. Approach is clear to the reefs. Landings at high
tide by shallow-drafe landing craft should be possible in the
lee of Ternare Island in all seasons.

{d) Galela Bay. The bottom falls off sharply, with depths
of 20 fathoms within 300 yards of the shore. The harbor is noc
safe during the norchwest monsoon. Currents are negligible,
with a semidiurnal ride predominating. The western shore is
backed by a broad plain through which fAows the Tiabo River.
An impenetrable marsh at this point cuts the area in two, There
is & beach in the northern secrion and another ac Galela jself.
Landing is possible, even with the heaviest surf, south of the isler
west of Bongo Point. The coast may be approached close m.

{e) Tobelo—Miti, A clear channel runs berween the foul
ground thar frones the Halmahera shore and the Tobelo Islands.
There is lietle current berween the islands and the shore, The
coast of Halmahera in this aren i mostly Jow. South of Tobelo
the shore is swampy, with mangroves, The Tobelo Islends are
low, of coral, well-wooded. Most have Fringing recfs. There are
numerous beaches on the mainland and the islands, most of
them fringed by wide reefs. The best anchorages are ar Tobelo
and Miti. All shoals in this area discolor well,

(f) Kase Bay. Entrance to Kaoe Bay is deep in the fair-
way but has a 513 -fathom parch on its western side and a 314.
fathom bank on the east. The northwestern shore of Kaoe Bay
is in general racher low, with sandy beaches and mungroves
around the mouths of the rivers, The southeastern shore is faie-
Iy high and steep with some exceprions. At Kaoe Roads, in the
northern part of Kaoe Bay, a semidiurnal tide predominazes; the
10-fathom curve lies about 20 miles from shore, Wesward of
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Kaoe & u large bank extending 134 miles offshore. There are
beaches ur intervals along chis pare of the coase.

(g) Wasle Bay. The main channel leading into Ksoe
Bay and Wasile Bay is close ease of Boebale Island. Depths in
Wasile Bay range from 7 fathoms near the shore e 34 ar the
entrance, The south coast of the bay is rocky, There is & wide
mud bank on the east coast. Northward, the shose is sandy and
narrower, Wasile Bay is clear,

() Morotai Irland. The west coast, between Point De-
hegila and Wajaboels, is fronted by numerous shoals, reefs, and
islets. Southeassward of Wajaboela Point, where there is a low
plain, is a bight forming a harbor protected by 3 deying coral
reefs. The bight is fringed by a nasrow drying reef and is fronred
by numerous shoals and reefs. Nosthward of Wajaboela the
coast is steep-to. Landings during the norcth monsoon are re-
ported practically impossible except ar Berri Berri, Boesoebos-
soe, and Sangowo.

(2) Landing beaches,

Scartered beaches, usually associated with a fringing coral
reef, occur along all the coasts of Halmahera. The mose exren-
sive beaches lie on the west coast between Loloda Bay and Do-
dinga Bay and on the east coast in Galela Bay, Boeli Bay, and
Weda Bay. The beaches are backed generally by a narrow coast-
al plain leading inland to steep slopes. Numerous small off.
lying islands chstruce the approach m sections of the coast,
Roads or trails affording exit from the beaches are most numer-
ous on the northern peninsula, Beaches on Marotai occur on the
cast, south, and southwest coasts. The northwest coase is steep
and has no beaches.

B. Sangihe-Talaud secror.

(1} Coarts.

Between Mindanao and the northeastern point of Celebes
lie the Sangibe and Talaud Islands. The Sangihe Islands are vol.
canic and rise from very deep water, The Talawds are hilly, but
in general, are lower.

Of the Sangihe group, Sangihe Island is che largese, being 26
miles in extreme length and rising to a height of 6,102 feer, The
coast has several bays, and is steep and rocky in places, low in
others.

There are several landing places as well as probable landing
places on Sangihe. Good anchorages may be found all around
the island.

Other important bue smaller islands in the Sangibe group
are: from north o south—Toade Islands, Kalama Island, Kaha-
kitang Island, Mahengetang Island, and Para Island.

Siaoe Island is the southernmost large island of che Sangihe
Islands. It has good beaches on the ease, west, and south coasts,
near the most important settiements. These are connected by
coastal road and by cross-island roads and trails,

Seuth of Sisoe are the islands of Tahoelandang, Rocang, and
Biaro. The first 2 are high, steep-sided volcances, The last is
lower bur also hilly.

The 3 main islands of the Talaud group are Karakelong, Sale-
baboe and Kaboeroeang. They are hilly and heavily wooded for
the most part, but in many places on the coast, they are low and
swampy.

Karakelong Isfand, the largest and norchernmaost island of
the group rises 10 a summit of 2,231 feet near the middle of

Island. Near the bights on the west coast the hills draw away

the shore. Broad reefs are found there. The north coast
is rocky and steep; the east coast is fronted by a drying coastal
reef with large rocks in places, while that on the south is fringed
by a reef nearly | mile in width.

:

prevalent near Mawawo, Kiama village and in Liroeng Strair,

Salebabos Island, southwest of Karakelong is about 15 miles
long, having a saddle-like formation of densely wooded hills ar
the middle of the island. There are some sand beaches here and
there, varied by large, rocky lumps of coral. The island is sur-
rounded by a very narrow shore reef. The west coast is rocky
and steep; the east coast is low and swampy near Moronge vil-
lage, There are several probable landing beaches on the island,
bur anchorages are limited.

Kaboeroeang Island, the southernmost of the group, is 814
miles in length. ls 2 summits are 1,328 and 1,578 feet in
height. The coast is rocky, broken by sandy beaches, and fringed
by a narrow, steep-to constal reef. Probable landing beaches can
be found in several places, bur safe anchorages are not, in gen-
eral, available off this island,

(2) Landing heaches.

Small beaches occur on all the Sangihe Islands, usually at
small villages and generally along the inner edge of a fringing
coral reef. The most extensive beach lies along the west shore
of Sangihe Island itself, extending westward from Tahoena
Bay. The approach o the beaches is obstruceed locally by small
off-lying islands. Generally the terrain inland rises in steep
slopes, excepe along the east coast of Sangihe Island where
there are numerous river valleys. Trails and in a few cases sec.
ondary roads generally follow the coast at least pare way around
st islands,

There is little detailed information on landing beaches on the
Talawd Islands, bur those best known occur in Beo Bay and
Poeloetan on Karakelong Island; ar Liroeng on Salebaboe Is-
land; and ar Mengarang on Kabaroeang Island. Other probable
beaches occur in small bays berween rocky headlands and along
the open southern coast of Karakelong Island. The beaches are
often associared with a fringing coral reef, The offshore ap-
proach is generally clear. The beaches are generally backed by
a narrow coastal plain, often with narrow river valleys lying be-
rween fairly steep wooded hills. A erail or road generally paral-
lels che coast, but with few known connections inland.

C. Mindanao sector.

(1) Coarts.

In the Surigao area the coast berween Claver Point and Bilaa
Point consists principally of a narrow, wooded plain fringed by
mangrove swamps and backed by timbered mountains. A sum.
ber of mangrove-covered islands occur immediarely off the mid-
dle of the coast, Berween Bilaa Point and Mount Tubay forested
mouneaing rise almost from the water's edge. Anchorage is avail-
able off Surigao and Placer. A number of detached dangers occur
uﬂ"ddu ease coast, but none are present from Bilaa Point south-
W s

In the Cagayan arca the eastern and western shores of Maca-
jalar Bay are mountainous, but the head of the bay is bordered
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by & nasrow coastal plain. A number of anchorages and several
off-lying dangers occur in the bay.

In the Misamis area the entire shore line of [ligan Bay con.
sises of & narrow coastal plain backed by wooded mouscains, The
best anchorages are in Porr Misamis, which contsins numerous
dezached dangers.

In the Zamboanga area rugged mountains rise directly from
the western coast of the peninsula. There is good anchorage at
Port Santa Maria and there are few off-lying dangers. A narrow,
wooded coastal plain boeders the southern and eastern shores of
the peninsuls. Anchorage is available east of Zamboanga, and
numerous dungers face the eastern coast,

In the Davao Gulf area an extensive, swampy coaseal plain
lies ar the head of the gulf, but the western and eastern shores
are predominantly mountinous. The large wooded island of
Samal is opposite Duvao. There is good anchorage st Malalag
Bay and Davao, and at a few points along the east shore of the
gulf. The head of the gulf and the southern pare of its western
shore are practically free of dangers, but detached reefs and
shoals face most of the remaining shore line,

(2) Landing beaches.

Beaches are numerous along the coast of Mindanan, both on
open coasts and in bays, near all imporant centers. The most
extensive beach areas lic along the norchwestern shores of
Davao Gulf. Most beaches are associared with fringing coral
recfs. The offshore approach is generally clear, excepr along the
northeastern coast and pares of the southern coase, where small
off-lying islands occur, Beaches exposed to the northeass and
southwest are subject to the heaviess waves and surf during che
seasons of onshore winds. A narrow coastal plain backs most of
the beaches, and it is commonly succeeded inland by seeep wood-
ed slopes. A road or trail is ncoessible from most of the beaches,

D. Sulu Archipelago and Basilan Island.

(1) Coasts.

Basilan Island lies adjacent o and southwess of the #amba.
anga Peninsula of Mindanao. There are several routes of rela.
tively clear approach to this large island, and there are good
landing places and beaches near the important coastal sertle-
menes and cross-island crails. Much of Basilan Island is moun-
tainous and heavily wooded, 4

Jelo Island, near the center of the Sulu Archipelago, is 43
miles long east and west, and 3 to 13 m¥les broad from norch
to south. It is composed of several groups of volcanic peaks,
which have long slopes and wide, intervening valleys. The high-
st peak is from the west end of the island m 2,665 feer above
the sea. In general, the hills have little timber. The lower slopes
and the lowlands are intensively cultivared. The coasts are well
wooded, clear and steep-to, for the most part, as are also the islets
and islands bordering them, The several bays formed by coasml
indentation provide good anchorage, especially so ac Jolo, the
capital, which is situated on the noschwestern coast, in a bighe
abour 14 mile eastward from Belan Point. Other good anchor-
ages are at Dalrymple Harbor, Tandu' Bam, Maimbung Bay,
Tutw Bay, Capual Channel, and Patotol Bay,

Dangers w navigation are numerous in Capual Channel
north of Liangliang, off Bulicutin Island, Panganaa Island, in
Maimbung Bay, and off the coasts of Jolo.

(2) Landing beaches,

lnmuﬂd:mumbmmﬁu&mm}nh
Islands occur along the northern coases. They are associated with
# fringing coral reef, wually with an otherwise clear approach,
and in general are subject to heavy surf during the season of the
northeast monsoon. Along the southern coases, the beaches are
generally located along the inner edge of a fringing coral reef ar
small villages, They are separaced by extensive steesches of man-
grove-lined shore, and in some places have poorer means of exit
to the interior than do those aleng the northern shores,

E. Northeast Borneo,

1) Coasts.

(a) Jesselton ares, Jesselton Harbor, at the south end of
Gaya Bay on the west coast of Borneo, is a fairly safe anchoruge.
Ir is bounded on the wese by Gaya lsland and on the east by the
mainland. The coastline at Jesselton consises of long, narrow,
sandy beaches separated by rocky bluffed headlands, which rise
steeply from the sea to alticudes feom 150 to 1,000 feet. Behind
the beaches there are irregular discontinuous and locally
swampy plains which border the coast and extend inland slong
the major rivers,

(&) Marsdu Bay area. Kudat Harbor is situned on the
western shore of Marudu Bay between Point Bornuges on the
norch and Cape Tigasamil on the scuth. From Aru Poine o
Melau Island the entire coast is fronted by a shelving reef 200
to | ADD yards wide, The S-fathom curve passes just off the
ourer edge of the reef, In the vicinity of Kudar Harbor, hills 200
to 400 feet high rise steeply from the water or from narrow -
sandy beaches, excepe for a low marshy plain extending abour 3
miles north and northwest of the wwn. The harbor offers Bood
anchorage in 6 o 9 fathoms over a mud boom. There are a
few dangers off this pare of Marudu Bay, the most prominent
being Sandilands Rock at the harbor entrance.

{e) Sandakan Harbor ares. Sandakan is located on the
northeastern conse of British NMorth Borneo southeast of Labuk
Bay. The harbor affords one of the bese anchorages in North
Borneo. The water off the harbor entrance is free of dangers
and is fairly deep, but to the northwest and southeast there are
shullow depths containing several small rocky islands and reefs.
Sandakan Peninsula berween Labuk Bay and Sandakan Harbor
is o low plain with a few rolling hills. The northern pare of
Sandakan Harbor is formed by steep hills, Conlescing deltas of
many streams draining the interior form the western and south-
ern parts of the harbor, Near the stream mouths, the delras are
fringed with sandy beaches, elsewhere are soft mud Hars. The
entrance to Sandakan Harbor is bordered by exrensive mud
flaes which have a maximum depth of 3 fathoms ar high water

{d) Darvel Bay. The northwestern shore of Darvel Bay
is indented for abour 5 miles by Lahad Da Harbor, There is
generally deep water off the coast berween Bagahak Poine, o
the cast of the harbor, and Skertchley Poine on the west, excepr
off Darvel Peninsula where a 3-fathom shoal is located. The
coastline westward of Bagahak Poine is generally lncking in ex-
tengive coastal lowlands although iolared mangrove swamps
appear at the mouths of streams. The hill and mountain slopes
commonly descend o the beach. Low cliffs are reporied berween
Kennedy Bay and the Sebahar River. From Kennedy Bay to La-
had Datu there are low mangrove swampa, To the west, near Si-
lam, steep slopes border the coast. From Silam o Skerechley
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Sﬂmﬂmmdrﬂlr.mdmﬂﬁhm,mdhmk Bay. There
are few dangers 1o navigation off the coast near Lahad Daru
except lhm;dwmrqmduimwlhy. where there are
numerous reefs and shoals,

(#) Sibwco B-y-—'rmmmm:d:pthl,bmhtim-
in undouhideﬂuwiehr. are everywhere regular, 7 to 16 fach-
oms prevailing, with few dangers to navigation. The S-fathom
mm]iulmﬂhnumileuﬂﬂmmthrumh;mdrmm
rherdg:nfdumlhwnmi;fmdtmmplumrp-m.
and depths of over 6 fathoms prevail close inshore, Fram Mount
Putri on the north, the coast trends in a general northwese disec.
tion and s inerseceed by numerous small crecks and rivers., The
ground is flat o generally undulating with locally small steep-
sided hills rising 200 to 500 feet above the plain, which is inter.
rupted by lines of rocky hills, on either side of Tawaw, The
south side of Cowie Bay is formed by Sebatik Island, abour 20
miles long and 7 miles in average width. A range of high dense-
ly wooded hills traverses the island throughour its length. There
is good anchorage within Cowie Bay,

(f) Tarakan Island area. Depths are irregular off the
Sesajap Delta and for the most pare are very shallow o a dis-
tance of 15 miles offshore, excepe in the passages north and
south of Tarakan Island, where depths up 1o 20 fathoms are
found. The coast between Ahoes Island on the north, an unnamed
point abreast the mouth of Salinbatoe River on the south, is in-
tersected by many rivers of which Sesajap River is by far the
lasgese. The deltn of the Sesajup River, contains n large number
of small islands, berween which 3 main passages give access from
the sea; these are subdivided by many of lesser importance. The
coast here is low and far, the only recognizable poines from
seaward being the islands of Menocloen, Tarakan, Bunju, and the
Seabakung Hill. There is good anchorage in Tarakan Harbor,
Three reefs about 15 miles off the coase of Tarakan Island are
dangers to navigation,

(2} Landing beaches,

On the northwest coast of Borneo, from Brunei to the north-
ern tip of the island, there are 2 number of extensive, wide, sand
beaches. Coral reefs are generally lacking, and approaches are
clear. During part or all of the year, surf may be the critical fac.
tor in landing. Some of the beaches are backed by swampy
ground, but most of them have good exits 1o trail, woad, or
railroad, On the north, northeast, and east coasrs, as far sourh
a3 the Equator, there is an almost complete Iack of landing
beaches excepe in the secrions described in detail. Even in these
sections the beaches are in general less favorable than those on
the northwest coase. Elsewhere, the shore is muostly low, covered
with mangrove and fringed by coral reef, and hacked by swampy
ground withour exits.

F. Northern Celebes sector.

{1} Coarts.

In the Gorontalo Bay ares rugged, forested mOouncaing rise
steeply from deep water, excepr ar the head of the bay, where
the mountains are broken by the narrow estuary of the Bolango-
Bone Rivers. Locally, short strips of sandy beach, backed by coco-
nut geoves, fringe the shore. Anchorage is available along the
eastern shore ac the head of the bay, and no detached dangers

exist,

In the Kema Ba uudnmnmﬂulhwfarmdm
mnﬁmﬁmichﬁchrmpﬂﬂ!mﬂﬂwh?
a broad coral reef, A narrow constal plain, mantled by coconur
palms with occasional parches of woods and grassland, separates
steep, timbered, volcanic slopes from the sea. A few shore beach.
s border the shoreline. Anchorage m.lrbcfmmdnﬁllﬁmbc-
tached shoals and rocks oocur near the entrance poines.

In the Manado Bay segment, rolling, wooded fmhillh. flank-
ed by a very narrow coconur-covered coastal fae, rise from
waters which deepen very rapidly offshore, The broad valley of
the Manado River leads southward from the head of the bay,
The entire shoreline is bordered by a dark sand beach. Anchor.
age exists off the village of Manado and off-lying dangers are
absent with the exception of 2 submerged rocks a shorr dis-
mnce south of the harbor,

In the Amoerang Bay segment, the deep waters of the bay are
encircled by a narrow, coconut-mantled coastal plain which is
sceparated from the rugged interior mountains by low benches,
Ar several Jocalities sandy beaches or mangrove swamps border
the shareline. Anchorage exists off the rown of Amoerang, and
# few scastered shoals very near the shore form the only dan.
Eﬂl:: the Kocandang Bay segment the relatively shoal waters of
the bay are srudded with numerous islands and detached dan-
gers. The coast consists of small coconut-covered flars backed by
benches and woosded foothills, and separared by forested spurs
extending seaward from the foothill bele Much of the shore-
line is fringed with mangrove and nipa swamps. The waters
east of Pajoenga Island afford anchorage. |

In the Tolioli Bay segment the broad, beach-fringed, culti-
vased plain encompassing the bay is fronted by & wide submarine
shelf under moderate depths, on which lie several islands and
numerous recfs. A semicirele of forested mountains behind the
coastal flar rerminases in blune rocky promontories. The coasts
northward and southward from the bay imself consise of moun-
wminous headlands separated by small flats. Anchorage is avail-
able off the village of Kampoengbaroe or Tolimli

(2) Landing beaches,

Mnnybcﬂhnmfmndmbmhthcmnhmdmrhshww
of the northern arm of the Celebes: for the most part they are
small and separated by numerous mounain spurs which run
down to the shore fram the interior highlands. The longest and
widest beaches line the broad bays on the northwestern shores:
these are in many places backed by narrow dune areas The
south shore is generally rockier and the beaches smaller than on
the north shore. Areas of coral reef are seartered and disconting.
ous, and front abour half the beach areas. Mangrove swamps
in many places lie inland of dhe reef, with mangrove trees grow-
ing out on the reef irself, particularly on the north shore, In
general, exit from the beaches is provided by erails paralleling
the shore either on the beach or & shorr distance inland from e

13. Weather and Climate

The Celebes Sea Area has & humid repical climate characrer.
ized by gentle winds, monaronous hear, extremely high humid-
ity, heavy cloudiness, and frequent intense rain showers.

to monsoon influence, wind direction is northeast from
December through March and southwest from July through
Sepember. From April through June and from Ocober through
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November the intertropic frone lies within the Celebes Ses re-
gion and northeast monsoon and southwest monsoon each domi-
nates part of the area,

The airmasses of both the monsoons have had a long journey
over warm tropical seas and are warm and moise by the time
they arrive over the Celebes Sea Area. Thus, despite the com-
plete reversal of wind fow from season o season, in most re-
spects the climate i monotonously uniform throughout the year.

With most weather elements, diurnal variation, associared
with daily heating and cooling of the earth, is of greater mag:
ninsde than the seasonal variacion,

Differences in latitude, in altinde, and in exposure o wind
and sen cause climatic contrases among different parts of the
region. High mountains rise into a cool zone of persistent clowd-
banks, burt only the highest peaks have snow. Even minor topo-
graphic differences cause large place-to-place contrasts in most
weather clements: local differences of exposure or slope com-
monly give nearby places dissimilar wind and rainfall regimes.

A. Ground operations.

Ground operations would be seriously restricred by exten-
sive and persistent muddy soil conditions and occasional floods.
Throughout the area, heavy rains are possible in any season.
However, winter rainfall is generally heaviest at places exposed
1o the north and east, summer rainfall heaviest ar places exposed
w the south and west, Constant high semperatures and moist
air are accompanied by dificulr health problems as well as con-
stant trouble with rust and mold.

B. Air operations.

Low-level air operations would encounter few weather re-
strictions. Turbulence is commaon, but is usually sufficientdy lo-
calized to be aveided. Very low ceilings are rare. Visibility is
generally good. Heavy cloudiness ar medium heighes would
interfere frequently with high-level operations. Icing occurs
only at high levels,

Effective incendiary bombing would be greatly restricted by
the prevailing dampness and low wind speeds,

Parachure operations would occasionally be hampered by sur-
face winds. However, low wind speeds predominace in all sea-
005,

C. Naval and amphibious operations.

Maval and amphibicus eperations would encounter relatively
litele interference by wind; strong winds and gales are infre-
quent. Prevailing low wind velocities are reflecred in low fre-
quency of heavy sea and swell. Disturbed sea conditions are pos-
sible in any season during a thundersquall, bur the prevailing
wind velocities are o gentle 1o cause heavy sea.

Diirecrion of sea and swell corresponds to direction of prevail-
ing wind, On shores exposed to the north and eass, sea and surf
conditions are least favorable from November through April
when winds are northeast. On shores exposed toward the south
and wesz, sea and swell is onshore from June through Sepeem-
ber. Disurbed sea is most frequent when the prevailing winds
are onshore and are intensified by the afternoon sea breeze.

There is lirtle prospece of effective concealment of Aeet move-
ments of landings by fog or low cloud, Most suitable conditions
for concealment would probably be found during rimes when

the intereropic front lies over the area: April chrough , and
October through Movember, s e

D. Chemical warfare.

Chemical warfare would be greatly resericeed by frequent rur-
bulence and unstable air, Constane hear, high humidity, and
frequent heavy rains would affect the ruce of evaporation and
hydrolysis of many chemical agent.

14, Towns and Port Facilities

The Celebes Sea region contains no large cities and relasively
few towns, of which not more than half a dozen have more than
10,000 inhabitants, The population of the largest town, Mana-
do, in Northern Celebes, was less chan 30,000 in 1930. Nealy
all the towns are located along the coasts, and the principal
towns were the principal porrs as well. Often, long stretches of
shoreline have no sertlements excepe small narive villages, and
the interior regions are still more sparsely populated. The num-
ber of white inhabitants is everywhere very small, even in com-
mercial and administrative centers, while the Chinese are com-

Jparatively numerous and play an important pare ih the economic

and .civic life of all the larger seetlements. Native villages
throughous che area vary greatly in size and form, but almose all
are self-sufficient units,

The Mindanao sector was by far the most developed and had
the grearest concentration of both principal and secondary ports,
with facilities greatly in excess of those found elsewhere, Zam-
boanga had & daily cargo clearance capacity of 2,420 short tons,
while its nearest rival in other secrors, Sandakan on Borneo, had
an estimated capacity of 450 shore cons,

For location of pores in the aren, see Figun [- 11,

A, Halmahera sector.

Mose of the settlements on Halmahera and the neighboring
islands are primitive native villages on the coast. The areas of
heaviest serlement are the islands of Ternae and Tidore and
the adjecent areas of Halmahera,

(1) Termate,

The largest town and principal pose in the Halmahera area,
Ternate, 5 on the eastern coast of Ternate [sland, across Do-
dinga Bay from Halmahera. It is sccessible by land, sea, and
air.

(@) General facilities. Among Facilities char were Jocated
at Ternate were: a | 20-volt, DC lighting system powered by a
diesel prime mover; a water system capable of supplying drink-
ing water to ships ar the wharf; a radio station; cable connec-
tions with Manado; and a 55-bed civilian hospital and a 13-bed
military hospital. Wells provided an adequare supply of drink-
ing water for the town, Billeting facilities might be available
in military buildings, hospitals, churches, schools, s prison, a
haotel, a sultan’s palace, houses, and other rown buildings.

(&) Port facilitier. Anchorage is unlimited in the open
Ternate Roads, with depths of 15 fathoms abour 14 mile off-
shore and about 30 fathoms, 800 yards offshore. The roadstead
is fairly well-proteceed, but holding ground is bad, the bank
steep and the ridal stream strong. Troublesome rollers occur
from December o April and a heavy swell frequently in De.
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cember. The southwestern appeoach through Gamme Lamo
Channel has a least depth of 19 farhoms and the approaches
from northward and southward are deep and generally clear,

The only commercial pier, Hertog Hendrik Pier, was of tim-
ber on metal screw piles, T-head, 198 feet on the face and 430
feet long, with an approach about 18 feer wide. Depth of water
at pier face was 13 feet. There were no mechanical cargo-han-
dling facilities. Two narrow-gauge tracks connected the pier head
with 2 eoal storage shed abour 700 feer inland, A fresh water
pipeline, laid onw the pier, could deliver 40 tons per day,
pumped from the town wells,

There were 3 other small boat piers: the Japanese fishing
boat pier, 40 feer wide at the face and 99 feet long; the Resi-
dency Pier for small boar landings, 10 feer wide, 250 feet long
and with 2 feet of warer ar che head; the Sultan’s Pier for small
boat landings, imber open-pile, 40 feet wide on face, 53 feet
long, and with only a few feee of water alongside.

Storage facilities consisted of : a stone and rile cargo shed, 225
feet by 40 feer; a stone and shingle cargo shed, 100 feer by 60
feet; a wood and corrugared iron storage shed, 120 feet by 80
feet; 3 coal storage shed with adjacent open storage yard; an
open storage yard for oil in drums. Most of these were destroyed
of damaged by the Dutch but the Japanese have since bailt a
number of structures, believed o be warehouses, in the aren ad-
jacent o and southward of the Hertog Hendrik Pier.

Abour 20 motorboars were based ar Ternare.

The anly repair faciliy was a small machine shop for the
Japanese fishing boats,

The unloading capacity is estimated to have been 160 short
tons, ®

(2) Villages,

There are 22 coastal villages in the Halmahera secror which
were of some local importance. All of them had minor pore fa-
cilities or were ports-of-call for the Royal Netherlands Line
steamships,

{a) Cremeral facilities. There were radio smoons ar Djai-
lolo and Tobelo, a hospital at Dijailolo, and numerous COpra
plantations were scattered throughour the aren, In Ocrober
1943, the Japanese were constructing o landing ssrip near the
village of Galela and anocther 9 miles south of Tobelo, There
were 2 potential landing strip sites near Dinilolo and an emer-
gency alighting area for seaplanes near Galela

(&) Pors factlities. Anchorage for large vessels is, in near-

"ly all cases, in open roadseead, and only small craft and proas
can find sheleered anchorage close in

dmall wharves or piers, generally with shallow depths along-
side and in most cases capable of handling only shallow-draft
vessels o native craft, have been locared ar the following points
(unless otherwise noted, villages are on Halmahera Island):
Weda, Gamsoengi, Inggelang (Inggelang Island), Bosli-sera-
ni, Lolobata, (acrial photgraphs indicate 3 new piers ), Goeroen
{aerial photographs indicate | new pier), Bobaneigoe, Kaoe,
Tobelo, Galela, Kjiko { Moromi Island ), Dyjailolo, Mare { Mare
lsland ), Ngofakiaha {Makian Island}, Batocls, Waisabatang,
{ Batjan Island ), Labocha ( Batjan Island ), Penamboean ( Bag-
jan Island ), Waja ( Mandsoli Island ),

Mo cargo-handling machinery or repair facilities have been

*Unkens ceherwise saied, the estimases ol unboading and discharging capacicies ol
pores discussed in this are based on shom e of 2000 pousds of general
wargn Banllal dadly @ vemel bemhs, assuming as S-beoar day

reported for these villages. Seorage facilivies were limited 1o
small warchouses, usually for copra, at some of the villages.

B. Sangihe-Talaud sector,

There are no major owns nor pores in the sector, Serdements
consist of a few small locally important centers and a large num-
ber of native villages. Much of the area’s adminiscration and
trade was handled from Humﬂef&':dhu are 9 coastal
villages of local imporrance, whi SOME MinoE port
facilities or were ports-of-call for vessels of the K.P.M. The chief
town was Tahoena, an sdministrative and trading center on
Sangihe [sland. Hoeloe was the chief center on Sisoe Island,
Tahoelandang, on the island of the same name, and Beo
the chief center of the Talaud [slands. :

There were radio stations communicating with Manado ar
Tahoena and Beo, and Tahoena had a 10-bed hospieal.

Anchorage for large vessels is in open roadstead, excepr ar
Dagho and Behongang, where there is sheliered, deep-water
anchorage of limited area. Some villages have sheltered anchor-
age for shallow-drafe vessels close in,

Villages which had piers for small boars, generally with
depths berween 3 and 614 feer at the plerhead were: Beo, Ta-
laud Island, 426-foot stone pier; Tahoens, Sangihe Island;
Daghe, Sangibe Island, 600-foot stone pier; Behongang, Kaha
kitung lsland; Hoeloe, Siaoe Island, wharf; and Tahoelandang,
Tahoelandang Island.

No cargo-handling machineey has been reporeed. There is no
information as o storage facilities bue it is probable thae the
K.P.M., which called at all of these villages, had warehouses at
some of them. No repair facilities have been reported although
the natives of Tahoelandang are said eo be noted as boatbuilders.

C. Mindanao sector.

Settlement in Mindanao was concentrated in the coastal areas
and along the few lines of travel which cross the island or pene-
wrate the interior, There were 10 principal owns, 8 of which
were also the principal ports. Fifty-six coastal villages had has-
bors ar landing facilitics sufficiently significant to be designated
A5 MInGE pores,

Two of the major ports, Davas and Zamboanga, were stops
on important world trade routes and had extensive port facilities.
The other major ports as well as many of the minos ports were
shipping centers for extensive trade in lumber, logs, copra, coco-
nut products, and hemp. Lumber mill installations were located
at many of these points, and several served as shipping centers
for nearby plantations or food packing operations, primarily
coconut produces. The bulk of the trade from these points, how.
ever, was in the form of raw materials, or materials which had
undergone only initial processing.

Even at the minor ports many of the installations were con-
seructed of reinforeed concrete and had storage or cargo-han-
dling facilities superior to chose available ar points in the south-
west Pacific which were designated in an earlier JANIS srudy as
major pores.*

(1) Surigan,

Th€ capal of Surigao Province, Surigao, was the largese and
modt important wown on the northeastern coast of Mindanag,
handling much of the trade of castern Mindunao, Tt was the cen.

*JANIS 157, Mesherlasds Mew Guises,
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ter of exwensive gold mining operations, and had lumber, coen,
and rice mills. Copra was exporred in quantity,

(@) General facilities, The north coastal road connected
with Davao, Cotabato, Cagayan and Placer. There was a diese
elecric power plant, a radio smtion, and telegraph connection
with Cantilan via Placer and Gigaquit. At Lake Manit, 18 miles
southwest and connected by road, was an alighting ares for sea-
plases and ubout 16 miles south, also connecred by road, was a
small emergency airfield. A mill railway ran sbout 2 miles in-
land from the beach.

There were 2 maternity hospitals (4 and 8 beds) and 1 dis-

pensary.

Billeting sccommodations were available in the schools, ho-
“:;hmmr headquarters, provincial building, and the hos-
pi

() Port facilities. Surigao itself is up the river and inac-
cessible to anything but very small boats. All pore facilities were
ar Bilanbilan, about 34 mile southeast,

Anchorage is in Bilanbilan Bay, open o the northward, with
depths of 10 o 15 fachoms. A cove in the norchwestern corner
of the bay forms a narural harbor of limited aren with deprhs of
feom 444 ro 10 farhoms. Small vessels can find sheleer in 9 feer
of water behind the harbor point,

The piers and wharves are as follows:

Main wha-f, reinforced concrere, 325° long ( face ) a=d 2005° wide,
depth along face, 13 feer to 30 feer, Improvemens were under
way in 1937

Ong Hing Lian wharf, wooden, 85° long (face), 744 to 18 feer of
water along face,

T-head pier, 2 feet of warer off head,

T-head pier, no dars.

Pier about 100" long, no caher duta

No cargo-handling machinery was reported as any of the piers
or wharves.

Storage facilities included a stone and masonry hemp ware-
house at Surigso, several other warchouses a: Bilanbilan, 2 oil
tanks sbour 20 feet in diameter and 10 o 12 feet high, at Bilan-
bilan, and an open area of over 10,000 square fees backing the
main wharf.

Two shore roadways, over 20 feet wide, connected the main
wharf with the provincial road, which paralleled the entire
waterfront st Bilanbilan and connected with Surigao.

Driesel oil was stored in bulk and piped 1o the waterfrone. A
fresh-water pipe was laid to the main wharf,

The only repair facility was a small machine shop.

There were several tugs and a few lighters,

Unloading capacity at the main wharf is estimared @ have
been 240 short tons.

(2) Cagayan.

The capital of Misamis Province, Cagayan is the only ull-
weather port on the northern coast of Mindanao and the rermi-
nus of the north—south road which crosses central Mindanao o
the Cotabaro—Davao highway.

(a) General facilities. Facilities which have been avail-
able at Cagayan include: A mountain ssream with a capacity of
158,400 gallons per day; o 160-kilowart diesel electric power
plant; 2 radio stations, one 200-wan and the other 100-warn
shortwave; and 3 hospitals with a toral of 106 beds. The hospi-
tals, churches, a hotel and jail, and other concrese buildings
with galvanized iron roofs might be available for billeting pur-
poses.

(&) Port facilities. The landing place for the wwn i lo-
cared about 134 miles northeastward from Cagayan with a good
The harbor is an open roadstead near the head of the bay, The
middle of the bay is deep and clear with anchorage available
in 8 o 20 fathoms of water,

The only facilicy ar the port was a reinforced concrete wharf
about 380 feet long and 30 feer wide. In 1939 reports indicured
a least depeh of 20 feet alongside. The wharf was lighted,

Storage facilities included & casgo shed and a number of ware.
howuses near the wharf,

Repair facilities included bus company machine shops and
garage, and several small machine shops where minor repairs
could be made. Welding equipment, but no foundry faciliries,
were available, '

Unloading capacity is estimated to have been 300 shore tons,

(3) Higam.

Iligan, on the north coas: of Mindanao, handled the com-
merce of the Lake Lanao districr. Copra and corn were the chief
EXpOrts.

(@) General faciliies. The rown had a $5-kilowart diesel
engine electric light plane, a telegraph stmrion, and & first-aid
sration. Only limited billeting facilities exiseed,

, (B) Port facilities. The harbor is an open roadstead
in the southeast corner of lligan Bay. The anchorage off Iligan
is bad; during the northeast monscon it is untenable, Ar such
times vessels have soughe sheloer 3 miles northward of Iligan in
20 o 25 fathoms.

The only landing facility at Iligan was a reinforced concrers
picr 272 feet long and 39 feet wide, with depths alongside rang-
ing from 12 feet at the inshore end o 36 feet at the head. The
pier was equipped with metal bollards and fender piles, and was
ligheed.

Storage facilicies included o cargo shed on the -pier and 2
buildings located at the root of the approaching causeway.

No repair facilisies have been indicared,

Unloading capacity of the port is estimated to have been 240
shore rons, A roadway connects the pier with the town, Fresh
water could be secured from a pipe connection at the outer end
of the pier.

{4} Misarmis,

Misamis, on the northern coastal plain of Mindunao, was the
westernmost port of importance on the nirth coast. It was the
business center for the surrounding agriculrural area, o base for
small motorboats, trans-shipment point for lumber, and a port of
export for corn.

(@) Gemeral facilities. A 125-kilowan eleceric power
plant, operated by o lumber company primarily for its own use,
and a telegraph and 2 radio smtion constiueed the facilities
locaved ar Misamis. Adequare water was obrained by cacch-
ment and from wells, a few of which were aresian. Three
schools, o wooden military barracks, churches, and other town
buildings might provide billeting facilities,

(&) Port facilities. The harbor, a small natural bay open
from the southeast but protected from northwest winds, has
depths of 414 Fathoms at the entrance decreasing toward the
head of the bay.

Two piers were located ar Misamis: the government pier,
consisting of a dumped rock causeway 233 feer long and 27
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feet wide, and a 40-foot square steel sheet-piling head, and a
teinfarced concrete pier section 187 feet long and 40 feet wide,
with reported depths alongside of 20 feer; a privately-owned
Imbtrmitlpiﬂmiuingnflnkadmﬁmmrm
feet long with & pier, probably of rimber construction, exrend-
ing abour 250 feet seaward, with reporeed depths alongside
ranging from 13 to 16 feee ar low warer, The later pier was
lighted, water was piped o it, and induserial tracks on the cause-
way connected it with a lumber mill.

No special storage or warchousing facilities have been re-

Machine shops capable of handling minor repairs were avail-
able, Unloading capacity of the port is estimared o have been
)} shorr wons,

(5) Oroguicta,

Located about | mile northwest of the town, Loboc Cove,
the harbor for Oroquieta, has charted depths of from 3 fachoms
at the pier 1o 614 fathoms ae the entrance. Anchorage, pro-
vected from southerly and westerly winds, with good holding
ground, may be found about 14 mile from shore in 12 fathoms
of water over muddy bostom, bur dering the northeast monsoon
this anchorage is unrenable, )

The only landing facility at Oroquiera consisted of & dumped
rock cauwseway 135 feet long and 20 feet wide with a rock-filled
crib head 27 feet long and 33 foer wide, rerminating in adrein.
forced concrete pier, 194 feet long and 30 feer wide, on piling.
Depths of 10 feer are reported along the southern face and 27
feet along the northern face.

A large warehouse is reported to have been located in the
town

The unloading capacity of the port is estimated to have been
200 short mons.

(6) Lamboanga,

The anly large town in western Mindanso and one of the
island’s most impormnt ports, Zamboanga exporred copra, coco-
nut produces, hemp, lumber, and canned fish, Vessels called from
many major Pacific pors. A 118, Army Airfield was located
near the own, bur there were no road connections with the
main part of the island.

(e} General facilities. Among facilities available ar Zam.
boanga were: a 2-diesel engine electric light power plant which
served the wwn via overhead wires: a reservoir am) waer 5y3-
tem that provided pure drinking warer; & government relegraph
office and radio station ar che airfield, o milisary barracks radio
starion, and 4 other radio transmirers in the adjacent area; a
well-developed telephone system; and an army hospiral and 3
civilinn hospitals. Several schoals, & police barracks, military bar.
racks, churches, 4 hospitals, and municipal. buildings might be
available for hi]lcn’ng.

k) Pare facilities. The harbor i an open roadseead in
Basilan Serait with depths ranging from 10 o 45 fathoms,
It is protected on the south bue exposed ro gales from the west
and sourhesst. However, during the northeass monsoon, it is
shelwered and the water is smooth. An inner small boae harbor,
with depths ranging from % to 20 feet, is formed by a rock
jetty and 4 rock beeakwarer. The anchorage off Zamboanga is
not good. The coast drops off rapidly and cutside the 12-fathom
contour the bottom is hard and uneven.

The landing facilities consisted of a reinforeed concrete T-
head wharf, approached by a reinforced concrete pier which ex-

A reclaimed area had 1,970 feet of bulkhead, most of which
wias used s o quay by small boats. The water adjacent o these
facilicies was dredged o the depths noeed.

There were no cranes. All cargo was handled by ships tackle
and was hauled to and from the ships side by crucks,

The T-head wharf was lighted and water was available,

Storage facilities included & customs warchouse and ar lease §
private warehouses with a capacity of aboue 5,000 tons, The re-
claimed section, probably available for open storage, had an area
of abour 11 acres, Harbor boats included 4 light towing launches
and 2 small sea-going tugs, owned by o commercial towing
company, and 6 sea-going and 4 harbor lighers of 50 0 100
1Ons Capaciy.

Limited repair facilities existed, including o marine railroad
capable of hauling out a vessel of 30 tons. A machine shop for
small repair work also was available,

Discharge capacity of the port is estimared to have been 2,420
short tons. Experienced gangs of native stevedores were avail-
able. The discharging rate was from 15 o 30 tons per stevedor
ing gang per hour, depending on the cargo. Mo bunker coal or
fuel oil was available,

7] Cotabato,

Cotabaro, the third largese rown on Mindanao, was the center
of trade for the Mindanao Valley and surrounding coastal area,
Rice, copra, and corn were exported in quanticy, and supplies
were available in its commercial scores,

la) Creneral facilivies. A municipal pipeline water supply
system, an ice plant, a 122-kilowarr eleceric light plang, a tele-
phane system, a radio station, 2 maternity hospitals wich a b
of 12 beds, and 1 dispensary were among the facilities of the
town. A hotel, a girls' dormitory, constabulary barracks, church-
&3, and municipal buildings might provide billeting facilities. A
commercial airport was locared near the rown,

(&) Port facilities. A river porr, Cotabato is located on the
banks of the Mindanao River about 5 miles above Cosabaro En-
trance from [llana Bay. The entrance has a controlling depth of
5 fect over the bar. Large vessels must anchor outside and lighter
cargo to the pore. Opposite the wwn the river forms o basin
area of about 15 acres with depths of § to 18 feer over soft mud,
The bestanchorage is in llana Bay, noechwese of the entrance, in
depths of 5 to 20 fathoms over mud boom | mile from
shore. During the heights of the southwest monsoon this an-
chorage might become uncomforeable, Smaller vessels can
anchor closer inshore,

The main landing facility ar Combaro was a concrete and
sheet piling quay abour 425 feer long running parallel o the
river bank with depths alongside ranging from 7 e 14 feer at
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low water, In addition, there were 2 small municipal wharves,
one with a depeh of 14 feet alongside and the other with a depth
of 4 feet.

Storage might be possible in a shed, 200 feet by 25 feet, which
was locuted to the rear of the quay, Other twown buildings, in-
cluding a storehouse for explosives, mighe be available as ware-
houses. In the vicinity of the quay, there was a 2-acre open space
thar might be used for storage,

Repair facilities included several machine shops with welding
equipment available,

Lighters and tugs were available for the handling of cargo
from the anchorage at the river mouth. Trucks had access from
the warerfrone to the inland road syseem. Before the war, steam-
boats connected with other pores in the area and small river
steamers made daily trips up the river.

Mo estimate of unloading capacicy is available.

(8) Davao.

With its nearby pore Santa Ana, Davao constituted the chicf
commercial center of Mindanao, It was the world's leading port
for the shipment of hemp and also exporeed copra and lumber,
The largest concentration of Japanese in the Philippine Islands
was found within a radius of 30 miles of Davao; they controlled
most of its commercial activity, Roads connected Davao with
the interior; s commercial airport was locased nearby.

(a) Genmeral facilities, Facilities located at. Davao includ-
ed: a city warer syssem based on o reservoir drawing supplies
from springs; a 515.5-kiloware diesel eleceric lighe plang; 4 radio
stations; an urban telephone syseem and a second syseem con-
necting nearby Japanese plantations; and 6 hospitals with a ro-
tal of 282 beds. A consmbulary barracks, hotel, 3 schools,
churches, and municipal buildings mighe provide considerable
billeting facilities.

(h) Pars facilitiesr. Within the Davao Harbor limits, port
facilities were located ac: Sanra Ana, which handled the bulk of
the Davao craffic and which was linked 1o Davao—I1 mile dis-
tant—by 2 good roads; Ipil; Lanang Point, the petroleum ter-
minal; Tibungko, the shipping terminal of a lumber company;
and Tambungon,

The harbor at Sanea Ana is narurally sheleered from west o
north and 1o some exrent from northease m east. During the
southwest monsoon the sea is choppy. The 5-fathom concour is
200 to 400 yards offshore and the approach is clear of dangers.
The harbor at Ipil is a small basin and at Lanang Point, an open
roadseead. There is anchorage for large vessels off the Sanm
Ana pier in depths of 12 fathoms over mud bomom, Vessels
anchor in 20 fathoms over mud at Tibungko with an anchorge
for smaller craft closer to shore. Ar Tambungon there is anchor-
age offshore in 10 w 20 fathoms over mud.

The government pier at Sanm Ana consisted of a reinforeed
concrete outer section 73 feet by 326 feet and a solid-fill inner
section 79 feer by 238 feer, with steel sheer-piling along one
side. Depths at the end of the pier were 25 feet. The pier was
lighted and fresh warer was piped to it. Locations of other piers
were: a small pier ar Ipil; rwo 200 feer wharves, one open tim-
ber pile and the ather concrete, at Lanang Point, a small rimber
pier, the terminus of a logging railway, ar Tibungko; a 1,300
foat stone pier with a depth of 15 feet at its end ar Tambungon,
the terminal of a logging railway, One wharf ar Lanang Point
had a 1-ton crane and pipelines to oil storage anks,

Warchouses located at Santa Ana, § of which had a mwotal es-
timated gross foor space of 81,000 feet, are believed w have
been able wo handle 4,000 tons of carge. One acre of open stor-
age space was also available near the pier. There were 2 ware-
houses at Ipil and 1 ar Lanang Poinc.

Japanese sources repore that a shipbuilding yard for medium-
sized vessels has been established ar Santa Ana. There was a
machine shop available as well as casting and welding equip-
ment and a small private marine railway capable of handling
boats up to 40 feet.

The discharging capacity ar Sanma Ana has been estimared as
450 tons, All cargo was moved by flar rail trucks from wharf o
warchouses, Stevedores were available. For general cargo, the
discharge rare was 20 tons per gang per hour. Two sea-going
rugs, 15 lighters, 11 scows, and o number of fishing boars and
launches were based in the Davao Harbor,

(9) Malaybalay.

Located in the interior, Malaybalay, the capital and largese
town of Bukidnon Province, is on the central uplands of Minda-
nao, abour 66 miles southeast of Cagayan. There was a com-
mercial airpore 2 miles west of the rown. Billeting facilities were
available in & Catholic girls’ dormitory, a government resthouse,
and the constabulary barracks, as well as in several schools.
Water was obwained from s warershed north of che town. Ma-
laybalay had relegraph, radio, and telephone connections, and
a provincial hospiral.

(10) Dantalan,

Dansalan, the capiral of Lanao Province and the largest in-
terioe town, was the nucleus of Moro political and social life in
western Mindanao and the site of Camp Keithley, the Philippine
Army training camp. It is ac che northern end of Lake Lanao.
The main road berween [ligan and Cotbaro passes through
Dansalan. The town had limited possible billeting facilities, a
waterworks, a radio sation (KZPN) ar Camp Keithley, rele-
graph and telephone facilicies, and a 105-kilowasn capacity
eleceric plant. Two hospirals with a cotal of 49 beds were locared
here.

{11) Villages.

Most of 56 coastal villages that constitute the minor ports of
Minandao are located on the river encrances, bays, and other
indentations found at almost regular intervals around the island
coastline. The remaining villages are located on off-lying small
islands. The narural harbors provide sheltered anchorages, good
halding ground, adequate depths, and approaches free from
danger; but all 4 favorable factors are seldom found in any
single harbor,

Generally, the villages served as shipping outlers for hemp,
copra, coconut products, or lumber. In many cases they were
closely tied in with local logging, sawmill, or coconue proc-
essing operations. Utilities, communications facilities, supplies,
and general and repair facilities frequently were very meager;
where they did exist, they were available only to the degree
necessary to take care of local commercial operations. TABLE
1- 2 lists port facilities chat were available at coastal villages.

& "
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Tance [ - 2.
PORT FACILITIES LOCATED AT COASTAL VILLAGES ON MINDAMAD AND NEARBY ISLANDS*
DEPTH ALokesing
VILLAGE Tyl Hanpos PorT FaciLiTiEs FIER Of WALy ExroaTy
Mati Bay Reinforced concrete pier with Tohead landing 393 wide Low water 20 ar head Hemp and copra
and 147" long, exending from 330" rock and earth cause
way. 2
Hinsrusn River ensrance Small landing along bank. Charved at 2 fathoms
Porr Lamon Bay L-bead wharf exiending 1,000 from shore o0 near S-fathom Az face, 24° o 28 Lumber
curve, Head 130" long and 15" wide, Whasf lighted. Minor
Tandag Semall cove Small boar stene pier, Cargo landed on besch, Ar pier, 6
Lakanda Open roaduesd on  Mining company timber T-head pier httached 1o 400 cause.
(Masapelid L) side of bay way. Head 80 long. Two small sheds on causeway and lasger
building on outer end. Pier lighted. Narrow gauge track ran
tw end. Pipeline oo pier indicaced.
Placer Cave Rock und timber pier 20° wide and 402 long, extending  Contralling depeh, 16° Shippilng poim
from 343" rock causeway. at low ride far mining area
Numancis Channel Seone pier. 3d farboms chareed
{ Sinrgao L.} near end of pier
Dapa Cove Reinforced concrere pier 30° wide and 115° long, extending At end main pier, 20°
(Sinrgao L) from 430" rock causewsy, Another smaller pier,
Drinagat Cove Pier At end, 3’ o ¥
{ Dinagac 1.} -
Buruan River par Main landing platform with timber deck 31° by 72" and  Along face main land: Hemp and coprs
spron aloag face. Casgo shed on landing 21° by 43", Second ing controlling depeh,
small boar landing entirely covered by shed, 14
Masipir Opening between  L-head pier 150" long and 40" wide ar end of 379 cause. Pier end in deep warer Copra and logs
bluff rock hesdlands way and 100° extension
Odiongan Open rosdsiead near  Lumber company T-head pier 350° face, Company operared At face. 30° Lumber
bay head 186 mi. of railroad and had 3 locomorives. Water piped 1w
pier end.
Gingoog Open roadsiead near  Open timber pile L-head oot with wood deck exrended 400" Lumber
! bay head from shoee. Face of L-head sboue 230° long, Pier lighted.
Tracks on pier, Lumber company had 2.3 mi, of railroad,
Balinguan Bay Small pier used as ferry landing excended 4507 from share, At end, B
Ferry connecred with Binooe on Camiguin |
Hinane Open roaderead Small pier for ferry landing. Ar end, 6°
(Camigain L)
Mambajso Open roadspead L000 secne eauseway and timber pier extensibn 307 wide At end, 14 Hemp and copra
{ Camaguin 1} ar ourer 1135, Semall cargo shed cn mid-pier. Qpen scorage  Alongside, & o 15
space also available, Warer piped m end,
Bugo Open roadseead near Rock causeway with timber Tobesd wharf face 200" long.  Ar face, 3¢
bay head Railroad tracks connecr packing plant with face of pier,
Pier lighted.
Kolambugan ~ Open roadweead in  Lumber company wharf, 1.950° long made of wood piling At end, 29° Lumber
bay with wood decking. Tracks on pler. Wharf lighted, Machine
shap at mill.
Jieninex Open roadsiead Rock and earth causewny with seinfoceed concrere pier, 395" At head, 20°
wide and 273" long, ar seaward extremity. Warchouse avail-
ahie,
Plaridel Bay Two wooden landings, esch 20° wide and £3' long. Rein- At head concrere pier,
farced concrete pier 30° wide and 65° long sded m | land- 13, At timber wharf,
ing. 16
Balisngao Bay Dumped rock Causcway 20° wide and 120° long, with rein- At hesd, 10¢
forced concreee pier e end 203 wide and 164° long. Also
small boat stone pier.
Parr Puluan Open roadseesd an Dumped rock causeway, 200° long and 30" wide, with steel At head, 27 Copra, corn,
bay side sheer-piling 32 long and 30¢ wide, ending in concrere pier hemp, lumber.

1M long and 307 wide.




“The ports of Buallan Iilind are shown in Table 1. 3.
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Tane | - 2 (Continwed }
DierTi ALDRGSITE EsponTy
ViLLAGE Trre Hanson PoRT FACILITIES PLEm (o6 WHARF
Port Sanm Practically leodlock. Timber pler 130° long and 100° wide Several sheds and At end, 117 10 1% Lumber
Maria ed mill buildings. Tracks from wharf o mill
Caldera Bay Bay Coconut company had 2 small imber wharves. Sheds, ware-  Ar ends of wharves, Coconur products
houses, ranks on shore. Pipeline m wharf, Small masine rail. 28’ and 14°
way bur no machinery.
Kabasalan River part Timber whari 10
Lumaraa By Timber pile balkhesd insccessible w boats having draft Lumber
maore than 10, Wharf ligheed. Railway tracks connect wharf
and lumber mill. Small rug and several lighters were avail-
able. Number of sheds sand mill buildings Minor repair
lacilicies.
Maga-Maga Open roadwesd st Open pile and timber T-head pier 390° across face and %0° At T-bead, 19° 0 24'  Lumber
bay entrance wide, Tracks on pier conpecting with mill. Water piped
o pier. Pier ligheed.
Malangai Bay Reinforced concrete T-head pier, 160" long and 40° wide, ar At face, 27° Jow warer  Coal
extremity 200" causeway. Belt conveyor for direct coal losd-
ing. Smull warehouse and sheds. Radio smton and dicsel
Fenerator.
Margosasubig  Bay Lusmnbet compary pies, T-hesd, 180 long and 30° wide, with At face lumber pier, Lumber
appeoach 607 long and 30" wide Municipal wharf with T- 207, Az face municipal
head 40° long and 207 wide. Motor laanches available, Waser  pier -10°,
on municipal wharf. Logging railroad 7.1 miles long.
Flecha Poine  Small bight Timber T-head wharf, Water piped m pier. At fice, 13 3% Lumber
Pagadian Bay Rock and earth maobe &' wide timber landing at end. Also Mo warer ar end of
small gone landing. male ar low tide
Malsbang Open roadsend in  Small boar lending, Shed, Copes
bay
Parang Narural harboe L-shaped pier with 364" causeway approsch and reinforced At face, 4" 1o 30°
concrete piethead 39 wide and 300° long.
Makar Cove Small boar landing, 50" loag and 20" wide.
Glan Cove Reinforced concreee pier-head, B2 Jong and 2944° wide, At face, 127 o 15 Copra and hemp
connected o CRLSEWRY.
Lawa Open roadstead on Open pile and timber pier, 300" long. Ar end, 3
gulf
Malira Open roadstead on  Open pile timber pier 250° long and 30° wide. Planmsion At end, Hemp and copra
gulf warehouses and open storage space
Lacaron Open roadstead oo Small baunch landing.
gull
Daliso Open roadsead o Timber pier 600" long. Railway served pier. Water piped w0 Av end, 14°
Eulf mid-pier. Travelling 13-ton motor operated crane was avail-
) able. 3 large warchouses and open storage. Minor repairs,
Talomo Bay Open-pile cimber pler 350° long. Outer end widened. Lasge  Ax end, 137 w0 1§
warchouses and open smorage.
Madaum River port Pier 20" wide and less than 100" long.
Manseras Cove Semall concrete pier. At face, 13

. Sulu Archipelago.

The greater part of the population in the Sulu Archipelago is
concentrated on Jolo and three or four of the small islands im-
mediarely south of it. Jolo was the most importane pore and ad-
ministrative and commercial center of the island. Malaria,
dengue fever, and dysentery were prevalent.

(1) Jolo.
The capital of the Sulu Province, Jolo was the headquarters

for detachments of the Philippine Army, the hub of Moro cul-
ture, and the home of the Sultan of Sulu, the political and reli-
gious leader of the Moros.

() General facilities. A water syseem, a 240-kilowart
diesel eleceric power plant, a commercial radio sration and an
army station, @ manual relephone system, a 46-bed hospital, and
u 40-bed erearment station were among the facilities ac Jolo. A
school, military headquarters, hospinal, sulean's palace, church,

S e
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and several other buildings might be wed for billeting, Sea-
phnumuldhndu:tuhuiinjnhﬁuhu:mmm
(&) Port facilitier. At least 3 first-class berths were avail-
able in 73 10 84 feet of water. The entrance channel is clear and
th:pu?iﬂulmudfmﬂﬂm:ﬁmhth&lrnﬂnhm
directions,
Thtmzpim;ﬂrprindp-lnu,nmmmu
the end of & stone causeway, had a seaward face of 280 feet and
& depth alongside of 30 feer; and the Chinese pier, 8 wooden
strucrure. The botrom dries alongside the latter at low waer,
T‘hﬂ:mmmphndlin;ﬁ:i&‘urmhmwpiped
to the pier,
A cargo shed on the main pier and warehouses in the wwn
had & capacity of 30,000 rons of cargo.
ﬁmumuimﬂﬂmnpl-hlruihudliu‘ghuudﬂupm
mfmlndhmulmxhhumfmmimrrpnhwmuuﬂ-
ahble.
Privately owned gasoline launches and native hoars, but no
tugs or lighters, were locared at Jala.

(2) Villages.
The 9 coastal villages of the sector were minoe ports used as
shipping points for lumber, copra, and rubber companies.

(&) General facilities, There were small radio stations at
Siasi, Bangao, and Cagayan de Sulu, a telephone system on Basi-
lan Island and a few small bospitals and dispensaries were scar-
tered dumghoutﬂtm.&hﬂhd-mdlelmtm
plantand a fair seaplase anchorage. Billeting facilities were lim-
ited.

(&) Port facilities. TABLE [ - 3 lists facilities available ac
the 9 villages.

E. Northeast Borneo.

The few towns in this sector were commencial and sdminisera-
tive centers and, with the exceprion of Beaufort, were ports.
Maost of the natives live in villages or kampongs, generally lo-
cared along the rivers on the seacoast.

(1) Jesselton, _
With a populacion of 4,594 (1931), Jessclton was the chief
port on the wese coast of British North Borneo and the norchern
terminus of the Stare Railway. It was the focal poine of the best
read system in Borneo and a center of agriculture and rubber-
Erowing.
la) Genmeral facilities. Among the facilities ar Jesseloon
were the following:
A public wazer supply system with & reservoir which supplied
34,350,600 gallons in 1935
A radio seation,
A diesel-powered elecrric power plane AC and DC, 366KW,
230 wvalm.
An sutomatic telephone sysvem within the town, connecring
with long distance lines to many interior poines
Cwerland telegraph lines o Beaufort, Tenom, snd Mempakul
A well-equipped fd-bed hospiral
An ice plant.
Two garages and the Sare Railway locomotive repair shop.
Ample billeting and warehouse facilities, 3

TaBLe I - 3,
PORT FACILITIES OF MINOR PORTS OF THE SULL ARCHIPELAGO

R il

DEFmn
ALONGHDE
Figr on Hamniing
ViLLaGE Haxpow ik o8 WHARF WHARF  ExroaTs CaPaCTTIES
lubela Rooe for 2od class vessels, pro-  Wharf  wich 2007 berthing 18" m 2% Lumber 70,000 fees of lumber per hasch
tected excepe NE space Fresh water Semall pier 120 Ceeneral per 2d-hour day Mo estinare
Port Holland ~ Well-sheftered bur size permitt Wharf 3153 long, Fresh water 17 m 29"  Lumber 300,000 feer of lumber per 24
only small vessels piped bur capaciey small Wharl heonars '
3% long [ General No estimare
Kulibam Exposed to M, NE, and E Pier 40" long 1 General No estirnare
Point M
{ Lamiran )
Tandu Fair shelter, 11" e0 32’ depths Stone mole & General ‘Mo estimare
Batmn
Siasi Mid-channel, in depchs 36' 0 Goveramenr wharf 47" loag. N General Mo estimate
oot Fresh warer piped.
Bangao Excellens shelver but limited Wooden pier 30" long. 18 Geeneral No estimare ¢
space. 21" m 41° deprhs.
Si Tangkay Open Concrete whaef, 98° long, 65 18° General Mo estimare
wide
New Bam Baru Bara Bay, 36 w 60 Small pier, in poor repair in 16’ General No estimare
Bany depths close in, 1957
Cagayan de Suly Small land-bocked harbor. An-  Pier with 131" of berthing 13" Copea Mo estimare

Small quancivies of provisioas could be ebvwined ag
mainmwingd small seees of gasoline and deesel ail.

ouiside in 34766

d:nny
depihs.

Inabela, Peee Hillund, Lamiwmn, S,
The limber company a1 Port Hi

space

’

Sitankai, New Bans Butu, and Cayugun. lnabsela, Port Hellend, and Lamitan
nlhndh-dllll.nucﬂuﬂmpvhuhomumhmim matine repas

79
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(b} Porr facilities, The harbor, o
nndlhmuamtmwﬁrdph:d.zﬂmm,w h\-_mh
up o 7,000 wons. Dredging is necessary t maintain depths,
F;Hrmumhjumvmhmhhdhmh
Wilters.

The only pier was a reinforced concrete, Lshaped strucure,
mﬂhmwﬂﬂ!ﬂ feet, with depths of 18 w 26
feet alongside. The pier was clectrically lighted and there were
several cranes with capacities up to 20 tons. Railway tracks ran
mthp&f.?hﬂtmﬂhmﬂ]kuﬂdﬂdﬁ.drplbﬁp&u
low water,

'I'hmﬂu[‘mnuar:htpi:rhldlmulﬂmrmufﬁ?iim
square feer.

Bailer water was piped to the pier with connections at each
berth. Maximum fow was 15 tons per hour,

Fresh provisions were plentiful. Deck and engineering sup-
plies were available in limited quantitics. Abour 7,000 gallons
of gasoline were kept on hand in drums and tins.

There were no ships’ repair facilivies bue the railway shop
was available.

Discharge capacity i estimared to have been about 340 shore
tons per day.

(2) Sandakan,

The largest town (1931 population, 13,723 ) and chief pore,
Sandakan was also the capiral of British North Borneo, It pro-
vides a good emergency seaplane alighting area and anchorage.

(@) Gemeral facilitier. The important facilities were as
fol lows:

A radic-relegraph sation of 204 KW,

A seam eleceric power plane, 3 phase, 60-cycle, 700 KW ot
110:220 vales.

An automaric telephone system wich 200 subscribers.

A waterworks syseem supplying a daily minimum of 180,000
gallors of filiered and sterilized wazer

An e and serated warer plant

A closed sewerage sysiem

A well-equipped 90-bed hospinal,

Extenmive billeting facilities

Two warchouses for storage, wialling abous 12,000 square fert
of ares,

A small foundry and machine shop,

(&) Pors facilities. The harbor gives excellent sheler and
has room for abour 40 firstclass berehs in depehs of 30 w0 54
feer. A bar across the entrance has limiting depths from 8 w
30 feet ar low warer.

There was only | important wharf, the properry of the
government. It was substantially buile, 450 feet long, 44 feet
wide for a length of 225 feer, and had a depch alongside of 19
feet at low warer. The wharf had clecrricity, a warter hydrant,
and a small narrow-gauge rilway nearby. Twenry-foor wide
asphalt roads connected with points several miles around, and
1 road ran for 17 miles into the interior, A narrow-gauge rail-
wiay for timber ran 8 miles inwo the jungle.

A second pier had a depth of 11 feet at the head and was
cquipped with a 15-ton fixed hand crane,

In addition, there were 4 small jetties, privately owned,

There was a patent slip belonging o the British Borneo Tim-
ber Company, 400 feet long, with a ceadle 150 feet long, deafr
on keel blocks of 5.6 feet forward and 10.6 aft, and having a
lifring power of $00 rons,

A small shipyard and foundry could build lighters up to 100
tons displacement.

supplies could be obtained in small quantities. Engi-
and deck ies were obminable. A stock of 160,000
gallons of ine was mainmined.

Twentysix lighters with a eoral capacity of 8,000 tons were
available for loading ships anchored in the stream,

The discharge capacity is estimated to have been abour 450
short tons per day.

(3) Linghas (Tarakan),

Thhmﬂ:ponfo;npudngthepmuhumpmdhnuz
ncarby fields. The 1930 population of the town was 11,589; of
the diserict, 13,398, Food was almose whaolly imported. There
was an sirfield and a seaplane alighting area.

{a) General facilities. Most of the facilities in the Lingkas

area were owned by the oil company. Among them were:

;

A radio mation. :

A telephone syssem connecting various pasis of the oil felds

A modern hospiral of 120 beds

Two elecrric power plants,

A machine and repair shop &t the Pamoesian il ficld

A pumping sttion which provided water from a wream for
purpases ocher than drinking, Drinking warer was obemined by rain
carchment.

An ice plant and distillery, f

Aﬁddmm-pup railroad connecred Lingkas with the Pamoesisn
oil ;

Good roads connected with the sirfield and with the ail fislds,

Billeting facilities were very limioed.

(b) Port facilities, The harbor was secure in all weather.
There were reported tw be 12 to 15 berths (1,800 feet) in 42
feet of water and many berths in 24 to 30 feer. An anchorage
north of Lingkas could accommodate a large number of destroy.
ers or submarines.

There are 2 piers, as follows:

1, T-head pier, 1,050 foct long with low.water depth ar head
of 30 feer. Piet was 6 feer above water ar high tide. Waier was
piped on with & 3-inch connection. Two G-inch snd one 4-inch
fued oil lines with smndard firrings conneceed with the oil feld. A
good road, 5 miles bong, led o the oil fields

2 T-bead pier, 1,362 feer long with a low warer depth of 33
feer along face, Fier was 6 feet above water st high tde. Warer was
piped on with a 3-inch connection. Two 10-inch and one G-inch
fued pil lines with standard Ertings connecred with the oil fields. A
narrow-gauge railroad, laid ont che pier, led m the oil felds A
1040n crane was mounted on cracks. Boar hoisting gear was
capable of lifring a 30-fooe launch.

A floating crane of 15-ton capacity was moored berween the
50

P'I.::ﬂwlnoil tank farm close to the shore and a ware.
house, 60 feet long, was built at the end of the north pier.

A pump house on the north pier could supply sale warer for
fire fighting.

No gusoline was produced ar Tarakan. The maximum dis-
charge rate for fuel oil ar both piers, working simulaneously,
was 7,200 pounds per hour. The south pier alone could dis-
chasge 4,800 pounds per hour, Discharge was by gravity, forced
feed, or both,

Food was available in small quantities.

The only repair facilities available were at the oil field ma-
chine shop.

The discharge capacity for general cargo is estimated to have
been about 223 shore rons per day.
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200-ton slipway, a fi and turning shop, a carpenter shop,
(4) Villages, wlm?rlm
There were 9 coustal villages of local impormnce and | The ¢ maintsined & small wrecking rug. There

inland rown, Beaufort, was an administrative headquareers and
the center of a rubber and sago-producing area. All of the coastal
villages had some minor port facilities, including | or more
small piers.

Kuh;,llhnm:hmm.lnd-ndjomﬁm.ukphu:md
telegraph systems, @ submarine cable m Singapore, 8 water sup-
ply system, and a 28-bed hospical.

Tanjong Batu was connected by a railroad 3 miles long with a
manganese mine.

Lahad Daru, & robacco and copra shipping poine, had eele-
phone and relegraph connecrion with Sandakan, and & 10-mile
long light railway led to a tobacco planeation.

Tawau, the center of 1 large trade in rubber, coconus, live-
stock, and timber, was also the headquarters of  large-scale
tuna-fishing indusery, There was o radio station, & telephone
system, and a civil hospital,

Tanjong Selor, Tanjong Redeb, and Benoa Baru had radio
RTINS,

F. Northern Celebes sector,

The Minahasa region around Mansdo is densely populared
with numerous villages and several large towns. The remainder
of the sector is largely unexplored wilderness with no towns and
a few primitive widely scareered villages.

(1) Manado,
The largest town in the Celebes Sea area (1930 popularion,
27,544), Manado was the commercial hub for the Celehes,
Sangibe, and Talaud Islands, and part of the Moluccas. Although
486 vessels with a total tonnage of 1,875,000 visited the port in
1939, there were no docking facilities and the vessels were serv.
iced by praus. Motor roads connected with important places in
the surrounding area. There was a landing strip, connected by
road, 32 miles south, and another was under construction by the
Durch, 7 miles ease. There was a seaplane stop on the K.N.LLM.
route at Lake Tondana,
(@) General facilitier. Among the important facilities
were the following:
A radio smation, call letters PKY,
Submarine cable w Balikpapan and Java
Telegraph line to Ternaze, Garontalo, and Kema,
A local eelephone system.
An eleceric power plant wich 3 diesel engines of 300 harsepower
exch, lighting 10 miles of streets.
A municipal water system with 14 miles of pipe, serving 1,491
private consumers, 113 services and planss, and 40 public hydrane.
The tonl diseribucon in 1939 was 37,000 cubic meters.
A modern, European-seaffed hospiral of 124 beds. A military
hospiral of 8 beds. A mission baspital, and a leper asylum,
Billeting facilities were excensive,

(&) Port facilities. From December to February the an.
chorage in the open roadstead was unsafe and Kima, o the
north, and Kema, to the south, were used instead, A basin for
praus, with a 210-fooe wharf, was used by unloading crafe deaw-
ing no more than G4 feer. The basin was served by o 1-on
crane.

There were 2 small shipbuilding and repair concerns. One
had 3 slipways for 200-, 100+, and 50-ton vessels, a repair yard

- workshop, a carpenter shop, and a smithery, The ocher had a

were also 24 lighters of 4 to 15 tons capacity and o steam water-
boat of 18 rons capacity.
Warchouse storage space tomlled 40,000 square feet.
Seorage arcas for gasoline had o total capacity of 430,000
barrels, and for diesel oil, 2,100 barrels (1936). No pumps
were available, bur & portable pipeline was used.

12) Goromtalo.

The second larges: wown of northern Celebes (1930 popu-
lation, 13,603}, Gorontalo was the trade center for the Gulf
of Tomini area. Although 483 vessels of u toml tonnage of
594,000 visited the port in 1939, porr facilities were poor. Lake
Limboto was & seaplane stop of the KNILLM. and the Dusch
had planned & landing serip which may have been built by the
Japanese. Good roads connected with localities as far away as
25 miles.

(&) Geweral facilities. Facilities at Gorontalo included the
fellowing:

A radio station.

A local wystem,

Telegraphic cable o Kema,

An overland telegraphic connecrion with Kocandang,

An electric power plant with a 400 horsepower diesel engine.
A governmens hospital wich 44 beds.

(b)) Port facilitier. Anchorage in Goronmlo Bay i poor
because of grear depths, confined space, and strong currents. The
river is navigable only by the smallest craft. Large vessels tied
up to mooring buoys in the bay and were serviced by lighters
which unloaded at the small wharves on the west shore.

Ligheers were available, but no mughoats.

Minor motor repairs could be done ar an automobile repair
shop which had welding equipment and a lathe.

Storage Facilities consisted of several warchouses of the
steamship company and oil and gasaline sworage installarions of
the Shell Oil Company. Capacities are not reporred,

{3) Tondano,

The chief inland rown in Minahasa (1930 population,
15,007 ), Tondano was the center of an intensely cultivaed re-
gion and was used as a health resore by Europeans. Two motor
roads connect with Manado by different routes. Facilities included
a radio station (PKL, PNL), a government bospiral, a mission
hospital with 36 beds, a school, and a howel,

f4) Villages.
Villages of local importance include the following:

Talirali, a minor pore, had & redio sttion, & small wacer system
and an emergency landing place for seaplanes

Koeandang {Kwandung), a minor port, had road connection
and reparted relegraph and relephone connecrion with Goroaalo
The Manado-Balikpapan cable landed here.

Amocrang, a minor port, has a seaplane alighting ares and had
toad connections with Manado and with Lake Toadano,

Tomohon, an interior village, had a modern 130.bed hospital.

Kakas, on Lake Tondana, was the site of the Durch Air Line
seaplane base and the Durch naval seaplane base was nearby. A
landing serip was 5 miles southwest, Good roads Jed 1o the landing
serip and o Tondana,

Talise (Talisei), a minor part, was u small coaling ssarion.
Lighters could supply 200 rons per day. There was an emergency
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Kema, & minor Wil used slicrnate
30 miles disaa, uring the nordhmen oo iy Maoade,
February, A motor
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omini, Toeladenggi (Tuladenggi), Tilumoess (Tilam ),
Kowmboena { Kotabuna ), Tetokrars (Tonok ), Soemarata m::'_
laea ), Tang, Boeol, Kam el Stadang were minar porn
and pores of call of the K.PM.

15. Transportation and Commauni-
' cations

Nupuninnnfﬂnﬁdrbﬂ&;mginﬂlnll“[ldmlupni
system of transportation or communications. The areas best
served are the Philippines, British North Borneo, and portions
of Northern Celebes; Mindanao and the Minahasa diserice of
Northern Celebes have good road syseems, and 129 miles of
railroad exist in Brivish Norch Boeneo, In general, however, land
routes are undeveloped, and warer is by far the mose important
means of transportation,

The 60 radio stations in the region, concentrated largely in
Mindanao, Sulu, and British North Borneo, constitured the
principal means of rapid communication. Rudimencary tele
graph and relephone systems in Mindanao, British North Bor-
neo, and Nerthern Celebes connected the chief cities with their
hinterlands. Five submarine cables linked parts of the region
with neighboring areas. (FiGures[- 11w 1-4)

A. Transportation.

(1) Railroads.

The State Railway of British Norch Borneo is the oaly com-
mon carrier railroad in the Celebes Sea region. It has a toeal
track length of 125 miles, is of meter gauge, and runs from Jes
selon 1o Tenom via Beauforr, with branches from Tenom wo
Melalap and from Beaufort o Wesron. All other roads in the
region are lighe railways, including the shore marine railways ar
the major pors, numerous logging railways, an abandoned coal
mine line, and a Decauville railway serving the Tarakan oil
fields.

{2} Roads and frails.

The stage of development of the land routes varies from sec-
tor m sector within the region. Mindanao has the best system,
with 2,176 miles of improved roads, of which the best are on
the north coast, in the Bukidnon and Coeabaro valleys, and in
the Davao region. Halmahera has no roads, but many foorparhs
and some bridle paths and care tracks. The Sangihe and Talaud
Islands are well supplied with roads, which the Dusch classified
as “secondary.” In the Sulu Archipelago, Basilan Island, Tawi-
tawi Island, and Cagayan Sulu Island have 1 road each; Jolo Is-
land has an extensive network of gravelled, macadam, and coral
rock-suerfaced roads. All the islands have numerous erails. British
North Borneo had 340 miles of roads and 640 miles of bridic
paths in 1941; the west coast was much better supplied than
the east coast. The only roads in Durch Borneo were on Tara-
kan Island; footpaths were the only means of land transpore on
the mainland, Northern Celebes is comparatively well supplied
with roads and foorpaths, with the main roads concentrated in

hummﬂﬁmmuumammm
system centers on Goronelo,

(3) Water tramsport.

Vessels of the inklijke Paketvaars Maatschappij { Royal
Packet Navigation Co.) paid regular calls ar pores in Halma-
hera, the Sangihe and Talaud Islands, Dutch Borneo, and Naorth.
ern Celebes. Ocean-going vessels called ar Zamboanga and Da-
vao in Mindunao; the bulk of the island's trade, however, was
carried by interisland steamers, which made irregular stops ar
a number of other smaller ports. Much of the coaseal trade was
carried on by lsunch-owed basges and pravs. The Sulu ports
were connected by steamer with Mindanao and Singapore, The
7 major pors of British North Borneo were served by the Straits
Seeamship Company and the Sabah Steamship Company, as well
as by others,

Inland water transport was not extensive in Halmahera or
the Sangihe and Talaud Islands, where bars ac the river mouths
and swift currents made navigation difficult for all bur small
pravs. In Mindanao, however, the 2 large river systems ({the
Agusan and the Mindanao) are used extensively for inland
transport. The rivers on the islands of the Sulu Archipelago are
short, but used wherever possible because of the scarcity of
roads. The rivers of Borneo were the region's main routes of
travel and trade. Travel by inland warerways is relatively pnim.
partant in Northern Celebes, excepr in the lakes of the interior,

B. Communications,

(1) Radio.

There were about 60 radio stations in the Celebes Sea region,
constituting the chief means of rapid communication. The sta-
tions in the Netherlands East Indies portion were owned and
operated by the government, with headquarters in Java. Only
the Tondano station may have been of the broadcast type. The
stations in Mindanao and Sulu were almost all operated or con-
trolled by the Bureau of Posts to supplement the telegraphic
communicarions. None of them was of the broadcase type. North
Borneo had 6 eadie-telegraph stations; the | ar Sandakan was
a broadcase station, communicating with Hong Kong and Japan.

(2) Telegraph, telepbone, and submarine cable,

The only eelegraph and welephone networks in the Durch
portion of the Celebes Sea region were in the Minahasa Dis-
wrict of Northern Celebes. Submarine cables connecred Ternate
with Kema and Menado with Balikpapan, The northern coastal
towns of Mindanao, from Gingoog, Misamis Oriental, to Kati-
punan, Zamboanga, were connected by telegraph. Another line
extended southward through Dansalan and Malabang to Cota-
bato, The system was supplemented by radio-telegraph and rele-
phone. Mindanso had no overall telephone system, but a num-
ber of provincial lines and local systems supplemented the
tadio and relegraph facilitics. The only telephone lines in the
Sulu Archipelago were on Basilan and Jolo Islands. The 2
submarine cables in Mindanao connecred Misamis with Tiranod
and Balinngan with the island of Negros. British North Borneo
had 700 miles of welegraph lines making up 1 main line and a
number of branches. A cable connected ar Labuan with the
Eastern Telegraph Company submarine cable w Singapore.
There were also 12 relephone exchanges, 2 of which, at San-
dakan and Jesselton, were automaric,
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16. Resownrces and Trade

(Froures - 1eol-4)

A. Food resources.

No surpluses of food exist in the Celebes Sea ares, which pro-
duces quantities barely sufficient o feed the local population
and has been obliged to import food from other parts of south-
ern Asia, The staples of the native dict are rice, corn, sago, mber-
tables, and nuts, some of which grow wild. Food crops were
ous rocds, and fish, supplemented by many tropical fruirs, vege-
grown on small ploes of land; the few large plantations in the
area were devoted o crops for export. A moderate amount of
livestock was available throughout che area. Most cattle were
used as beasts of burden. Goas were common in Mobammedan
villages and pigs in non-Mohammedan ones. The carabao was
used both for food and as a beast of burden in Mindanaso, Fish
were plentiful and a more important source of food than mear,
ranking after rice, corn, and sago as a staple. There were ice
factories on Jolo Iiland in the Sulu Archipelago and in northern
Celebes, British Borneo, and Mindanao, British Borneo had sev-
eral rice mills. Mindanao had the largest food processing facili-
ties, including a Japanese tunafish cannery, a pineapple cannery
at Bugo, and several small planes for making desiccated coconut.
Another Japanese fish cannery was ar Manado.

B, Water supply.

The Celebes Sea Area has, in general, fairly abundant water
supply, owing tw the heavy and evenly distributed rainfall and
the numerous rivers and sereams, In the eastern part of the Jolo
Island group of the Sula Archipelago the supply is sametimes in-
adequate, Mindanao and Sulu have a number of arcesian wells,
The surface wells are generally open and unprotected, and
should be considered pollured. Natives obeain their water from
shallow wells, springs, streams, lakes, and rainwater cacchment
hasins. In some places the natives pipe warer o their houses
from the nearest spring through a splic bamboo aqueduct. There
are o few public supplies in the area and before the war, water
from these could be consumed without additicnal ereasment, bur
it is doubeed whether the Japanese have continued adequate
supervision. Reservoirs, rain water catchments, storage tanks,
etc., most frequendly are used, All water in the area, regardless
of scurce, should be boiled or chemically purified, Stream water
should be taken from a point near the headwarers.

C. Construction materials,

Wood for constrection is generally available chroughour the
Celebes Sea area; excellent supplies exist on Halmahera and
Mindanuo. Raman and the leaves of various palms can be used
for roofing native huts. The Japaness have recently claimed
be constructing & cement factory in northern Celebes. Coral
from the shores of the entire area and basale rock from the in-
terior of Mindanao and che Sulus can be used to build roads and
airfields.

D. Industrial raw materials and primary processing.

{1} Minerals.

Relatively small amounts of a few important induserial raw
materials were mined in the Celebes Sea area before the war,
Large parts of the arca had not been adequately surveyed for
mineral deposits, and deposits in other sections had not been ex-

ploited. Japancse propaganda has emphasized the discovery and
development of a variety of minerals, particularly in Borneo.
One lurge unexploited deposic of iron ore was in the northern
tip of Surigac Province, Mindanao, Much smaller deposits were
reported in British Borneo. A small amount of chromite has been
mined on Dinagat Island off Mindanac. Mindanao had import.
ant gold mines; silver was mined as a by-product, These metals
were mined primitively and on a small scale in northern Celebes,
where some sulphur was also produced,

{2} Fuels.

Ample wood for fuel exists throughout the area, Bituminous
coal was mined in British Borneo, Duech East Borneo, and Min.
danao; the production in Durch Borneo {300,000 tons annual-
ly) far exceeded that in the other 2 regions. The chief source of
petroleum was Tarakan [sland, off Durch East Borneo, which
produced abour 4,000,000 barrels of crude oil annually before
the war. The oil, which can be used as under-boiler fuel without
refining, could be piped directly to ships lying at the piers. The
Japanese have restored the feld and are using it

One ail seepage has been found ar Banasilan, in eastern Cota-
bato Province on Mindanao, and others have been noted in
British North Borneo. Coconut oil is used for cooking and lighe-
ing by natives in Halmahera, Sangihe, and Talawd.

(3) Agricaleural and marine materials.

Timber is ane of the area's principal resources. Extensive log-
ging of numerous hard and soft woods has been carried on in
Mindanao and Borneo. Gums and resins were collected in
significant quantities from the foresss in British and Durch Bor.
nen, the Sulus, Mindanao, and Halmahera. Rubber was an im-
portant expost from Borneo, although international restrictive
agreements kept production far below capacity, Small amounts
were also grown on Mindunao and Basilan Island. Coconuts
were grown for local use and export (as copra and coconue oil )
on small native farms throughout the area. Large amounts of
excelléne hemp were grown on plantations in Davao Province,
Mindanao, in other parts of Mindanao, and in che Sulus. One ex-
perimental cinchona plantation existed in Mindanac.

E. Manufacturing plants,

The only manufacturing plants in the Celebes Sea area were
small installations connecred with the primary processing of
foods and agriculrural and mineral products for expert. Some of
the larger towns in Mindanao, Celebes, and North Borneo had
small machine repair shops.

F. Electric power,

Information on power plants in the Celebes Sea area is in-
complete. Mindanao had 20 public plants and numerous small
privace plants connected with mines and sawmills. The Sulus
had 1 very small power plant at Jolo; there was another on Ter-
nate Island, off Halmabera. At least 2 others existed in northern
Celebes, ar Manado and Goronmala,

G, Commerce.

The chief imports to all parts of the Celebes Sea area were
coreon goods, small iron and sceel manafactures, medicines, and
some canned goods, The chief exports included: peeroleum, coal,
and timber from Dutch Boraeo; rubber, timber, and copra from
British Borneo; Manila hemp, copra, and gold from Mindanao;

e
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copea and small amounts of coffec and rubber from northern
ﬁm;mlﬂlmplthu; and copra and spices
from Halmahera, Sangihe, and Talaud,

H. Finance,

mrﬁumlmﬂmmmrﬂmm
jlpnn_rhtwimmdumd:cﬂp,uiugmmﬁthm,w
Pmmnnhhempidmimriﬁ.mdhrunﬂmm
is use for all transaction. The people, however, are probabily
wﬂmﬁﬂiwhmmwmmm
s

I7. People and Government

A. Halmahera sector, (Figurpl-95)

Porrugal, the first European power to control the Moluccas,
was driven out of Tidore in 1603 by the Dusch, who obtained a
monepoly for the entire spice trade. In recent years, the grear
prosperity of Halmahera diminished with the decline of the
spice trade.

The natives of norchern Halmahera, Morotai, Ternare, Ti-
dore, and Makian Islands are all of substansially identical stock:
they are Alfoer tribes, the result of & mixrure of Malays and
Papun-Melanesians. The nutives of southern Halmahera and of
the Batjan group resemble the Papusns of New Guines. The
population of Halmahera is abour 56,000; thar of the off-lying
islands is about 47,000, The northern Halmaherans speak at
lease 13 murually unineelligible languages of non-Malayan
stock; the 7 or more languages spoken throughout the rese of the
island are of Malayan stock. Ternatean is used as a linguoa franca,
Malay is known only in the harbor towns of Halmahera, but is
faiely widespread throughout the off-lying islands.

Most of the Halmaherans are pagan, but Christianicy and
Mohammedanism have made some advances in the coastal re-
gions, Mohammedanism is predominant in most of the off.-lying
islands, except in Moromi, where the pagans are by far che larg-
€50 group,

The natives of this sector are inclined m be surly, irritable,
and lazy. All villages can supply male carriers; some expert
boarbuilders are available in the coaseal areas.

Administration of Halmahera and the off-lying slands was
vested in the Assistane Resident at Ternate, who was responsible
o the Resident of the Moluccas ac Amboina, and ultimately w
the Governor of the Grear East ar Makassar, The oerrinory of
the North Moluccas was divided into 2 areas, 1 under the
direct rule of the Netherlands Governmene, and the other under
the nominal rule of the Sultans, who cobperared with the
Metherlands Governmenr. Confrolewrs and Gezaghebberr were
adminiserative officers of subdivisions in the territories under
direct rule. The natives' areitude toward both the Durech and
Japanese is probably passive, although the old nobility of Ter-
nate may resent Duech usurpation of their power.

B. Sangihe—Talaud sector. (FIGUREL-5)

The natives of Sangihe resemble those of Minahasa in Cele-
bes; the Talauders show some physical differences. The people
af the islands, which are overcrowded, are timid and inofensive,
and reluctant to serve as hired labor, They live by agriculrure and

ﬁ.l-l'l-'l.l!l.l ing. About T0% of the population were classified as Chrise.
inns in 1933,

The Sangihe and Talaud Islands form a division under the
Residency of Manado, which is in rurn under the Government
of the Great East,

€. Mindanao sector and Sulu Archipelago. (Fioure [ - 6)

There are ar lease 20 different ethnic groups in the Mindanao-
Sulu area, of which 13 are pagan, 6 Mohammedan, and 1 Chrise-
ian. The groups are chiefly Indonesian and Malayan; & few are
Negritos or are intermixed with Megritos. The pagan groups
show lirde cultural or political unity; the Moros, on the other
hand, have many close cultural bonds stemming from cheir re-
ligion, although they lack a national consciousness. The Chris-
tien Visayns form pare of the general Visaya group of the cen-
tral Philippines, which & the largest and most powerful cul-
wural and political group in the Islands.

Most of the natives near the coasts have had contact with
foreigners, and many of them have been employed as ordinary
laborers on plantations, The Bagobos, Bilaans, Bukidnons, La-
naod, Samals, Subancs, Sulus, and Visayas are all porenrial
sources of labor; the Visayas on the north and east coases will
probably furnish the bess laborers. Many workers are indifferent
and unreliable, while the religious beliefs of the Moros some-
times interfere with their doing certain types of work or work-
ing ar set hours. Consultation with the headman of a eribe, the
town mayor, or members of municipal governments should
serve to provide sufficient labor,

The large Japanese population around the city of Davao, in
Davao province, which the Japanese now claim o el 30,000,
was m'::lgly disliked by the narives of Davao, who massacred
many groups of sertlers.

The 10 provinces of Mindanao are classed as regular (Misa-
mis Cecidental, Misamis Oriental, and Surigao) and “special”
( Agusan, Bukidnon, Cotabato, Davas, Lanao, Sulu, and Zam-
boanga), "Special” provinces are much more subject o the
close and direce scrutiny of the central government than che
regular provinces, and less entitled to the suffrage and o the
election of their own officers. The ultimare aim is 1w transform
all provinces into regular provinces. The Secrerary of the In-
terior in the Philippine Cabinet is responsible for the supervi-
sion of all provincial and local governments in the Philippines.

Internal dissension in Mindanao and Sulu has stemmed large-
ly from the fact thar the Filipino groups, chief of which are the
Visaya and Tagalogs, have held mose of the importane official
posts in the government, to the exclusion of the Moros, The
Moros fack sufficient education o be able to play an imporeans
part in the government, and suffer from profound splits within
their own groups.

D. Northeast Borneo, (Fioueel-5)

The Dusch and English established footholds in Borneo in the
seventeenth century, and extended their influence in the course
of the eighteenth century. Borneo remains one of the least de-
veloped parts of the East Indies. The inhabitants fall into 3 main
groups: the Klamantan, in British North Borneo; the Bahau,
in central and east Dutch Borneo; and the Punan, in the moun-
tains and deep forest of central Borneo, Of the 530,000 people
‘in Mortheastern Borneo, abour 84% (450,000) are narives,
119% Chinese, and 5% other Asiatics and Europeans.

The business language in the coastal rowns is Malay, which is
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also the chief language mughe in schools, The tribes continue
w0 speak their own ongues,

The majority of the natives are pagan. The most important
Christian missionary work has been the establishment of schools,

It has been necessary to import Chinese and Javanese laborers
for work on rubber and tobacco plantations: of the 15,500 la-
borers in 1939, 7,000 were natives, 6,000 Chinese, and 2,300
Javanese. Natives were employed as unskilled laborers on rub-
ber esttes, oil fields, and ar curting timber, Other natives were
engaged in small-scale agriculture. The Dusun are considered
good workers, although noe so steady or reliable as the Chinese.
Abour 30,000 males were available in the South and Ease Divi-
sions residency in 1939, The natives sty close o tribal centers
and are unwilling to remain away from their homes for more
than & months at & time.

British North Borneo was administered by the British North
Barneo Company. A Governor of the island acted under the
authority of a Coure of Direcrors in London, assisted by a Gov.
ernment Secretary and a Civil Service saff of 60 men. Durch
Borneo was one of the Outer Territories in the Netherlands Bas
Indies governmental organization. Three of the 8 subdivisions
included in this study were native-ruled, although the capiral of
each subdivision was ruled directly by the Durch. The Japanese
have tended o retain the old boundaries. Natives coures coexist
with British and Duech cours in Borneo.

E. Northern Celebes sector, (Figurel-5)

A confederation of the 4 largest rribes of the norcheastern
peninsula of Celebes, the Tombulus, Tonseas, Tontemboans, and
Tondanos, was created in the seventeenth century for murual
protection. The Minahasans requested Durch aid against the
Spanish in 1679, and have ever since remained friendW roward
the Netherlands.

The entire sector is inhabited by peoples of mived ancestry
The Minahasans, the largest group, are distinct from the ocher
tribes, and are said e have a strain of Javanese and a fair amount
of European blood. The wotal number of inhabitants in the sren
is believed o be under 700,000, The coases are fairly well popu-
lated; there are relatively few interior villages.

Malay is generally compeehensible throughour the Celebes
sector, Matives who have arended high school know some
Dutch, and a few probably know English,

Christianity is the most important religion in Minahasa,
where 266,000 of 292,000 natives were Christians in 1935,
There were less than 5,000 Mohammedans. A very small num-
ber are pagan.

The best laborers in the area are the Bosginese and South
Makastarese, They are usually obmined ar Makassar, Many
Minahasan boys become clerks or join the army.

Northern Celebes falls within the Territory of the Grear
East, whose capial is ar Makassar. Manado Residency is one of
& within the Territory; the Residency contains 5 divisions and
12 subdivisions. A large part of the Residency is under indirect
rule of the Netherlands Government. The sectar probably cos.
tains many pro-Japanese, as well as pro-Durch, narives,

18. Health and Sanitation

A, Diseases,
Mosquitoes capable of transmitting malaria, filariasis, dengue,

and yellow fever are widely distributed in the territories border.
ing on the Celebes Sea. Consequently, malaria is the principal
health problem and the firse of the diseases of special military
importance. The disease is extremely prevalene throughout
Halmahern, Sangihe, and Talsud, but no details are available,
Malaria in the Philippines is a disease of the foothills end is
transmitted neither in the coastal plains nor in the mountmins,
Effores have been made in Mindanao and Sulu to conerol the

disease, but since the malarial mosquiroes here are stream breed- |

ers, oiling has proved ineffective, Malaria control in Borneo and
Celebes has been simplified somewhar by the fact thar the vec-
tors are ground breeders and do not deposic their larvae in
planss, coconut shells, or small artificial containers. Blackwater
fever eccurs in Mindanao and Selu bur is known to be rare, The
next important diseases are typhoid fever and other inrestinal
diseases. Bacillary and amebic dysentery are commen in Halma-
hera, as well as in North Barneo, Diurch Borneo, and Celebes,
Acute outbreaks of amebiasis were reported from Tobelo and
from Dijailolo at the end of 1937, Dysentery is said to be com-
mon on Sangihe and Talaud. Typhoid fever is prevalent through.
out the Philippine Islands, but few cases are reported from North
Boraeo, In Durch Borneo and Celebes the disease is definirely
common. This is largely due to inadequacies in the drinking wa-
ter supplies and sewage systems. Paratyphoid fever and many va-
rieties of salmonella infections have been reported from many
areas in the Netherlands Indies. Bacillary dysencery is by far the
most important enteric infection in the Philippines. It is said thar
the cases are largely sporadic bur unsafe water and food supplies
augment the possibilicy of outbreaks. Amebic dysenteries occur
much less frequently but cavse much illness. The third group of
disease of special military impormance are the venereal diseases.
Only in Halmahera are syphilis and gonorrhea infrequent. In
the Philippines, gonorrhea is the most prevalent venereal disease
and will prove to be o serious problem for military forces there.
In Borneo gonorrhea rates as high as 809 have been repored
in some areas. Syphilis is fairly new but is spreading rapidly,
Oceasional cases of chancroid and granuloma inquinale are en-
countered. In cities the rates are higher than in rural areas.

Rickermaial discases constitute the fourth group, though lictle
information is available on its occurrence in any sector, The
only definite knowledge is that flea-borne murine typhus and
tick-borne scrub typhus do occur in the Philippines. Although
there are no specific dara or scrub typhus in the ares, its presence
should be strongly suspected. The current army typhus vaceine
does not protect against it. Another disease, dengue, ocours
abundantly in all pares of the area. It produces a low moreality
rate but a high non-effective rate and readily dissbles an entire
army. Also, the respiratory infections are an important source of
trouble throughout the islands. Influenza, bronchitis, broncho-
poeumonia, and lobar pneumonia are all quite prominent. Lobar
pneumonia is one of the most frequent causes of death in the
Necherlands Indies. Careful hygienic measures have not been
able to stamp out the dangers of preumonia on the large plan-
tations,

In this area, as in other tropical countries, skin diseases are a
major affliciion. Scabies, Dhobie itch, and common fungus in-
fections are prevalent. Impetigo is often seen in Halmahers,
Tinea albigena is frequent and is localized in the palms and on
the soles. Epidermophytoris occurs and is highly communicable,
Prickly hear often bothers newcomers more than narives. Red
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bug dermititis if ofeen an intolerable annoyance. Cutancous
miyiasis is common,

There are other diseases which might become mil
Jmﬂmﬁ!thrhwmhn!mwhm:rl‘::t
cent years there have been no cases of cholera or plague reported.
Yellow fever has never occurred in any of this territory, alchough
the vector of the discase, sedes aegype, is found throughour,

There are ather diseases, not of parvicular military importance
but likely to affect small numbers of troops. The first of these
is ruberculosis which is prevalent in the area in all forms, and
ranks as the single greatest cause of death. It is noe believed that
this disease will be of great military significance for well selected
white personnel. Also, worm infections are extremely common
throughout the Philippines, ascariasis and trichuriasia being the
most prevalent forms. Hookworm disease is endemic, The com.
banation of hookworm and malaria is dreaded eipecially becnuse
of the resultant severe anemia. Filariasis has been observed in
the Philippine Islands, Norch Borneo, Sangihe and Talaud, and
Halmahera. Sehistoromianis due o Schirtoroma Japomicum o
curs in Northern Mindanao, Yaws is prevalent throughour the
area, though it is more common in lowland than in mouncain
diserices. Eye diseases are also commonly prevalent in the ares, It
is estimated that in Celebes alone there are ar lease 10,000 per-
sons who are blind or nearly so. The loss of vision is e to trach
oma, gonococcal ophthalmia, and syphilitic uveitis. Leprosy is
extremely comman. Other miscellaneous diseases are smallpox,
diphtheria and tetanes, common in Borneo and Celebes, and
measles. Malnutrition and beriberi are common because of the
grear poverty of the natives,

B. Warer.

In general there is an adequate supply of warer available in
all parts of this area excepe the castern pare of the Jolo Island
group of the Sulu Archipelago when the supply is sometimes in-
adequarte. All wacer should be regarded as potentially dangerous
and should be boiled or chlorinated before use. Containers
should be kepe clean, and ice made from local water supplies
should not be used for drinks.

C. Sanitation.

In most of the area, excreta are disposed of directly o a
steeam, to the ocean, or to the soil. In pares of the Sulu Archi-
pelago, houses are built on seils and all wasee macerials are
dropped through hales to the ground below, In the Philippines
a campaign was carried out for the provision of bored hole la-
trines and in 1937 it was estimated chat there was [ such latrine
for every & persons. No reliance should be placed on the avail-
.1|'.'A|.|.il‘l,r of any sewage dispesal facilities, Because of the preva-
lence of enreric discases, special aention must be paid o the
careful disposal of sewage by approved methods in order 1o safe-
guard against pollution of warer and soil and access by fies,

. Public health,

It is impossible to consider the public health organization of
the entire area, since each sector is oaly a small pare of a larger
organization. The Philippine Government has made many ef-
forts o improve health conditions and its success has been re-
markable, At the end of 1938 there were 16 government hos-
pitals on Mindanao and the Sulu Archipelago and 2 semi-gov-
ernment hospitals supervised by the Bureau of Health. A large

pare of the curative medical work was undertaken by mission
hospirals and industrisl hospitals in cooperation with the
Bureau of Health. The Bureau maintsined 4 cravelling X-ray
units for use in ruberculosis control work. A Malaria Control
Field Laboratory had headquarters in Bulacon Province, Luzon,
and Malaria Control units were locared in the provinces of La-
guna, Pangasinan, and Isabels with subunits in other provinces,
The medical facilities and the public health program of Morth
Borneo were inadequate. This was due in pare oo limited funds
and personnel, to the difficulties of wransportation, and o the
ignorance of the narives. A small amount of malaria control had
been carried out ar Jesselton, Tawau, Sandakan, Tenom, and
Keningau. The work undertaken by the Durch Government in
the Netherlands Indies has led w importane results in many
fields. This is surprising since the number of physicians is very
small. The small body of medical pioncers was able o improve
sanitary conditions e a point where life offered few special
health dangers for foreigners.

E. Hospitals and medical personnel.

At the end of 1938 there were 25 hospirals in Mindanao and
in Sulu Province, exclusive of United Stares military and naval
hospirals. In general the hospitals were fairly well equipped and
able o offer a variery of services. Public health laboratories
were mainmined in the provinces with their facilities available
free of charge. In every instance the hospitals, laborarorics, and
clinics were utilized fully and increased capacity was a constant
need. Almost all medical supplies were imported. The anly
medicinal product availsble locally was totaguinine, & new qui-
nine preparation which was supposed o be very effective. In
North Borneo in 1939 chere were 4 general hospitals under
government direcrion. These were at Sandakan, Jesselton, Beau-
fort, and Tawaw. The medical department maintsined a system
of dispensaries operated by native dressers which were scaered
throughour the rural areas. A special clinic for the ereatment of
venereal diseases was esmablished ar Sandakan, In 1940 there
was o toml of 63 hospitals on the Celebes Islands, 28 in the
Government of Celebes, and 34 in the Government of Manado,
The larger of these were fully equipped with X-ray apparatus,
surgical inscruments, and laboratory facilities. The 5 hospitals
on Halmahera were poorly organized, poorly buile, and inade.
quately equipped. In some cases even the sanitary conditions
were unsatisfactory, No information as to hospiral facilities on
Sangihe and Talaud is available,

There were 4,909 licensed physicians in the Philippines as of
1 Junuary 1940, About $09% of these physicians were Filipinos,
and a great majority were graduates of the 4 local medical cal-
leges. No repons are available for North Borneo afrer 1937,
but at thae time the medical staff consisted of 6 European medi-
cal officers, and an auxiliary st of nurses, midwives, and male
dressers. In Celebes there were 41 physicians; in Halmahera 3
public health physicians and Indonesian nurses,

F. Food.

In general, the natives in this area are fairly well nourished,
although they also suffer from the effects of inadequare nutri-
tion, due either o poverty or to ignorance, The native dict is
made up of fish, rice, leafy vegetables, and fruie As a general
rule, Americans and Europeans used imporeed foods, since lo-
cally grown vegetables must be considered unsafe when cooked.
In the Netherlands Indies there are some chickens, but they lay
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very small eggs. Ducks are available in large numbers. There is
little surplus milk and in every instance it should be boiled be-
fore consumption. Local cartle are often rubercular, and meat
should be carefully inspected if it is used. The food supplies
dmld.u-mulmk.bchpumdmﬁ:ﬂr.

G. Insects and animals,

uitoes capable of transmicting malaria, filariasis, den-
gurm yellow fever are widely distributed throughour the ter-
ritories surrounding the Celebes Sca. The 3 main specics present
are the Anapbeles, Aedes, and Culex, Lice are common, particu-
larly in Borneo, Celebes, and Halmahers. Flies are found in
large numbers and acr as vectors of enteric diseases. Sandflies,
ticks, and mites are presenr, though they do nor ace as vectors,
The oriental rar flea is the principal vector of plague and is
present throughoue the area. Rats are namerous and ace as a
reservair of plague, Poisonous spiders must be guarded agninse
constancly. The spectacled cobra, the king cobra, and the Philip-
pine cobra are found in Mindanaso and Suly, The king cobra may
be found in dense jungles near streams and sametimes in trees,
The spectacled cobra is the most deadly, and frequently enters
howses in search of rars on which it feeds. Kraits are commen
throughout the Philippines. Other poisonous snakes are found
but they seldom artack man. On Halmahera posanous snakes
are rare. Crocodiles are found throughout the area and jungle
animals are found on Borneo, Some fish are poisonous and
should not be caren, Pests are everywhere present and will be
great nuisances if men aren't supplied with protecrive clothing,

19. Naval and Air Facilities

The Celebes Sea Area is one of the most important Japanese
defense zones. Loss of the area would make Japanese shipping
lanes south and southwest of Hong Kong and Formosa vulner-
able o Allied sea and air steacks and would cur off sources of
material essential o the Japanese conduct of the war, The num-
erous airfields on the islands bordering the Celebes Sea Asea e
vital to its defense and are important in strategic plans for de-
fense of Greater East Asia, A concentrated effort to strengthen
and furcher develop both naval and air inseallations in the aren

may be expecred.

A. History and development,

The Japanese advance into Netherlands East Indies early in
1942 proceeded so rapidly thar no particular effort was made ro
develop naval facilities in Northeast Barneo, Morthern Celebes,
Mindanag, and Halmahera. Caprure of the Singapore and Soura.
baya naval bases in Febeuary and March of 1942 fulfilled Jap-
ancse needs for advanced naval bases and the develepment of
other installations was confined to the most forward areas.

Uil allied progress in New Guinea, in the Solomon Islands,
and in the Marshalls coupled with increasing attacks on the Carg-
lines and Masiannas, became a serious threar, the Japanese main.
tained only very small forces in the Celebes Sea arca, Since
January, 1944, construcrive activity in connection with bath
naval and air facilities has become intensive # various poins
in the area.

B. Organization.

(1} Admimistration.
The Celebes Sea Area kmmwm Fleet with
uarters at Singapore. This fleer is ivided into 4 Sourh.

mpdmuy F&:Mmﬁ;-dﬁﬂmwhﬁin
the Philippines-Indies-Malaysia region. The Thirteenth Air
Fleet is the Naval Air Arm of the Southwest Area Fleer,

Swuxl,NmthnuBummudeﬁmdln:h&mﬂy.hmm
the jurisdiction of the Twenty-second Base Force with head-
quarters at Balikpapan, which is a subdivision of the Second
Southern Expeditionary Force, The Third Southern Expedition.
ary memvuhgdn?hﬂippinu.hh:duﬂmi!nth&:r&,
mmwmm.wimhmqmmnmvmhu
jurisdiction over sectors C and D, Mindanao, and the Suly A rchi.
pelago, respectively. The recently organized Fourth Southern
Expeditionary Fleet has as 1 of is subdivisions the Twenty-
sixth Base Force with headquarcers at Kaoe. The Twenty-sixth
Base Force has jurisdiction over Sector A, Halmahera, Secror B,
Sangihe-Talaud Islands, and Sector F, Northern Celebes.

It is believed thar administrative conerol of the Japanese
Army Air Service emanaces from Manila, Specific derails are
not available.

(2} Tactical.

The Japanese Army Air Scrvice is responsible for support of
ground forces, bombing of forward allied bases, and Incal i
defense. lis employment is conteolled by the senior Japaness
field commander in the area. At present in the Philippines and
Netherlands Easc Indies, excluding Sumarra, the Fourch Air
Army is estimated to be exercising command over probably 2
air divisions, 2 air brigades, approximately $ air regiments, and
possibly 5 independent air squadrons,

The Naval Air Service execures long fange reconnaissance,
submarine patrol, shipping escore, attacks on Allied surface
vessels, and local air defense under direction of the senior feer
commander in the area. It is believed thar the Thireeenth Air
Fleet now communds 1 air Aoeills and approximately 7 or B air
groups in the Philippines and Netherlands Easc Indies exclud-
ing Sumatra,

(3) Disposition of ferces,

'I'henom:lﬁrmgthufdhcnnulbnchmnin:hclmis
weak, Small naval garrisons are stationed ac shore installations
and sea forces include only a few patrol and mine crafe and
miscellancous small coasead vessels, Ir s difficult to arrive ac
figures on naval air strength owing to the mobility of the Jap-
anese air forces and the continuing development of air facili-
ties. Estimates for cthe Philippines and Netherlands East Indies
excluding Sumatra, for the first quarter of 1944, Aucruated be-
tween a high of 498 and a low of 270 aircrafr.

C. Supply and maintenance.

(1) Depots,

Principal naval supply depots for fuel, munitions, and ma-
reriel in general are at Davao and Kace, Only minor repair fa-
cilities are available throughout the ares. No information is
available on the location of aircraft supply and maintenapce
depars,

(2) Supply routes,

Principal supply roures 1o and within the area are shown on
the accompanying map. { Ficuag XI1 - | )
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The air ferry route from Japan leads southwest
wwhmrhulmhummuuumgv:
on Mindanao hhrd.rhmumumdum&kbuhhrdm
from there to delivery points in the Netherlands Indies.

. Naval facilities,

Within the Celebes Sea area there are no naval bases or sea-
tions which may be properly so-called. Kaoe and Davao are
headquarters of Japanese base forces but facilities at those poines
are limited. Several bays and harbors are regarded as potential
naval bases possible of extensive development, These include
the Wasile-Kaoe Bay on Halmahera Island; Dumanguilas Bay,

Polloc Harbor, and Davao Gulf on Mindanao lsland; Wese
Tawitawi Bay and Turu Bay in the Sulu Archipelago.

E. Air facilities.

The Celebes Sea Area as & whale is eminently suited o sea-
plane operations. Mose of the islands in and surrounding it are
suitable for construction of airfields and landing grounds and
many such facilities have been developed, formerly by commer-
cial sirline companics and, since the occupation, by the Japan-
ese. The following tables list seaplane facilities, airfields, land-
ing grounds, and possible airfield sites in the area.

TasLe [ - 4

MamME AMD COORDENATES

I. Ternate 0" 46" N, SAA.
127° 23" B

2, Berni Berri 2° 23" N, ESAA
1ZB* 40" E

™

. Bobane Bay 0° 52 N, ESAA
127" 41' E

Bori Island 0® 35" N, ESAA.
127° 36" B

A

. Galela Lake 1% 49" N, ESAA
127° 4% E

. Groot Geelmulden FSAA
Amll 1% 04" §,
128° 15 E

7. Labohes 0% 39" N. ESAA.
127% 28" E

8. Lebessan Island ES.AA
"N,
123" 39" E

9 Moeilijk 0° 3" N, ESAA
128° 22" E

I0. Salolo Bay 0" 48" N, ESAA
128® 13 E

11. Tahoens 3* 36" N, ESAA
123" 29 E

12, Talawide 2° 41" N, ESAA
123* 24" E

CLASSIFICA THON

SEAPLANE FACILITIES

Sector A: Halmahera

LocaTion

Juse east of Ternace L off wes
coast of Halmahera,

Off northeass coast of Moronai 1,
At the head of Kaoe Bay,

Berween 5 small ldand and the
mainland of Barjan lsland,

Near mwn of Galela on nosth-
ern peninsula of Halmahera [s-
fand.

Across Obd Serait, 3314 miles
northeast of Obi Major.

In Awanggo Bay, ar bead of La-
bocha Bay, just soathwess of the
oW,

In a small bay off the east coast
of Sangihe [Island, 128 miles
moeth-norcheast of the northeast
tip of Celebes Island,

Armdl, 1% miles cast of Halma
hera [sland,

At head of Boeli Bay.
Off west cosst of Sangihe I3
land

Reparsed in a lake on Siaoe Is-
land at cenrer of Sangibe Lilands

Distnnsanss

Unlimiced runs north o
south and norcheast
southweese,

REMARES

Fair shelier and anchorage; 4
mooring buoys and 3 slipeay e
ported; dispersal for 20 aircrafe;
other Facilities.

No data, Shelered by reefs and Tabailengi
lslard.

Mo data. Shelrered anchorage for  several
I

No dam Reported as a good concealment
area.

MNo daea Invisible from sea. Best anchorage
on east side of lake, Use of buoys
i mdvised.

No dam. Anchorage ar north end of amil

No dam Mo derails,

No dam. No demils,

No data A hiding place on west side of
Moeilijlc Armll,

Mo data. Reported hiding place.

Mo dam. Open m northwest monscon. Pier
and radio station svailable.

Mo daz. No details.

=
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NaMe AND COORDINATES  CLASMPICATION LoCaTion (el e ] ! Resaaey .
13, Tifore lsland ESAA In Labochan Bay on cast cowse of  No daza. mhtszM_
0° 58 N, Tifare Island. Planes can 3
_llﬁ' % E
14. Tobelo 1 #4' N,  ESAA Just north-northeass of Tobelo; Mo dam. Two landing stages. Planes can be
128* 01" B berween Tobelo laland and Hal- beached.
mahers Island.
- i sdjacent 10 north or
15, Wasile ESAA In northern part of Kaoe Bay, No dam Moaring area : .
l'il“'?i? on norcheast peninsala of Hal- south shore according m prevail-
128" 08" E mabera [sland, iRg Moo
16, Weds Bay 0° 19 N, ESAA Juse south of Weds ar bead of No dam : No details
1270 S B Weds Bay,
Sector ©: Mindunao . t
17, Malalag Bay 6° 36° M, 5.A.A, In souchwess part of Davao Gulf, Fower miles long morth- Bdh:qul.:milid}cn{mm
123* 2% E 2 miles oorth of Baculing Hills, west o southeass; 114 nnhr-.uuh_m:tm;d:p&.ﬁm
58 mils northwest of Cape miles wide 30 feer; mooring for 4 PEY:: sev
Agustin, eral beaches suishle foe
hauling out,
1B Zamboanga Harbar S.ALA. Just south of rown of Zamboan- No dam Sheleered  from  northeasr  man-
6% 54 N, £ ot southwest tip of Mindaro wons; depths 6 w30 feer; good
122° 03" B Island, anchorage near wharl in 28 feet
minar repairs and accommodarions
ot Zamboanga,
19. Bugo 8° 30F N, ESAA In Macajalar Bay. Mo dam. Small craft availshle.
1247 45" E '
20 Davao Gulf ESAA, In Daveo Gulf, 4 miles east of Runs of 5% miles in sy Limiced shelter; minos repairs and
7" 06 N, Samal lsland. direction. Fued,
123 39" E
21, Dapitan Bay ESAA West of Dupitan wwn in the Rums of 2L miles in any  MNo derails.
B* 39’ N, bay off noeth end of west penin-  direcrion.
125* 24" E suls of Mindanao Island.
22, Hinatuan Bay ESAA, In the bay west of Himaman Two and one-half miles Mo other derails. ‘
8% 2" N, Village on west side of Minds- easr o west; 114 miles
126" 21'E nan Iiland. narth 1o souch.
23, Igat Bay 7° 3% N, ESAA On south side of west peninsuls Three miles north to south; Mo details.
123 10" E of Mindanao; on east arm of 5 miles ease to west.
24. habela 6° 42° N, ES.AA. In lsabela Channel between Ma-  No dam Mo demils,
121° 38 E lamaui and Basilan lalands
23. Lake Puluan ESAA About 38 miles west of Davao Mo dana, No detils. d
6® 41* N, Gulf and 43 miles north of Sa- '
124 48 E rangani Bay.
26, Lake Lanao ESAA Near the cencer of Mindanao Is-  Runs of over 5 miles in  No ocher demils,
TN, fand, any direction
124* 21" E
27. Masinloc Anchorage ES.AA. In the channel berween Sacol Run of 3 miles northeass No other deeails.
6° 53" N, and Mindsnao Islands. o southwesr,
122* 10r B
28 Murcielagos Bay ESAA In Casul Bay. the south arm of Runa 12,000 feet norih 10 Mo other detils,
B® 3% N, Murcielagos Bay, off the north south; 8000 feet north
123® 34" B tip of the west peninsuls of Min-  norehease to south-south-
danan, Wes
9. Nasipir Harbor ESAA In Musipic Harbor wes and One mile noteh 1o south; Mo details
8% 3N, southwest of Nasipis own, 10 3,000 feer northeast o -
125* 20 E miiﬂnuiﬂunfnhml’ahﬂ. southwess,
30, Polloc Harbar ESAA On the west side of Mindanso Iwo miles north o sou No other
:;-tuﬂilﬁé taland, just west of Parang. Soilsan o dull
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Nu;::l ComninaTes T“ Locarmion Drimrnnars REMARKS
Bangs ESAA On east side of the southwest Theee miles
70 43 N, g ) m mortheass 10 Mo other deils.
i L Mk T e
Lingaman Podnat
Port Holland ESAA Just northeast of Porr Holland  Lang available other derails
6° 33" N, I Mulaen, Bap, 4 cabis sonts - : e
121° 52 E cast of Pangasahan Hill, 929 feer
elevation.
Port Lamon ESAA West of the whasf hade T i
8° 28° N, of the bay. b RO el B ol o
124* 23 E
g i In Port Lebak on southwest part Over | mile esst to wese No other deails
: A of Mindanao lsland. and narth o south.
124" 03" E
Pory !«:Iiumia ESAA In Port Misamis on north cen- Mo dara Mo demils.
B*® Eﬂ N, wral pars of Mindarao, 12 miles
125* 30° E southesst of Mount Malindang,
elevation 8950 feer,
Port Sanes Maria ESAA On wess coam of Zamboanga No dam No dezails.
7° 44" N, Peninsula, mortheast of Mount
122° 06" E Santa Maria, elevation 646 feet.
Parr Sibulan ESAA In Tantalang Bay at the head of Three miles eass to west No ocher details
T 510N, Pore Sibulan, east of Nags Mags, and north o sourh,
122* 5% B on south side of the west penin-
suls of Mindanao Island,
, Taba Bay 7* 31" W, ESAA In Taba Bay noeth of Lemara, One mile nostheam w0 Mo decails
122* i E sbour 2 miles southwes: of southwest; 214 miles north-
Moune Sibuguey, elevation 1,030 west m soucheast
feet.
Sector D: Sulw Archipelago
. Banaran Island ESAA Of  northeast  side of iland  No dam Good  shelter  from  pearly  all
1* 01" N, which is in Tawitawi group. weather,
120° 08" E
. Baru Batu Bay ESAA Off the south comst of Tawiwi  MNo dam No detils.
5% 4 N, Island on east side of bay ar MNew
119 53" E Batu Bata.
Capual Channel ESAA In Capeal Channel north of Theee miles eastsoutheast Open o the sourhwes
4% 01" N, Liangliang on Jolo Island, 1o wese-northwiest.
121* ' E
. Jolo Harbor ESAA Mear the wharf in Jolo Harbor  Three thousand feer in all  Facilities for minoe repairs
6% ' N, on the nosthwest coast of Jolo  directions
121% 00" B Islamd
. Luuk Suls Bay ESAM At the head of Luuk Suls Bay One mile cast 1o west and No ocher demils.
5% 03 M, on south coast of Tawitawd ls- 1 mile emst-northeass m
119° 52" E land, about 1 mile north of Ps-  west-southwes:.
tong Poiae
Maraning Bay ES.AA OF norchwess coast of Tawimwi  No dam. Mo deeails.
3 19 N, Isdand, 344 miles southwest of
120° 02 E Languyan Point
Port Bangao ESAA North of Bongao Island, south of  One mile cast-northeast o0 Run could exvend 2 miles into
50 g Sanga Sanga Diland, west of Pa.  westaouchwes:. Chongos Bay. Radio smton ac
119" 46" E pahag Island Bongan
Poer Languyan ESAA In Port Languyan on the cen- No dam. Reported an excellent  alighting
016 N sl northwess coast of Tawi- area; bordered by & mangrove
120° 04 B rmwi lsland, swamp, with some beach fronmge.
Sibuwms Idand ESAA In the narth lagoon of the is- No dam Ample room Ffor landings and rake-
i® 48° N, land, offs reported.
119* 22'E Ty
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MAME AMD COOMDINATES  CLASPICATION Locamios Duumsons inuac
40 Tasman Pam ESAA Berween Taman lsland and Ta- Two miles porth to south, Tﬁummnﬂihhm
N, wimwi ladand. 3 miles porcheast o south-  abour ' mile offshore.
119" 35" B west
Sector E: Novibeast Barneo
49. Abai River ESAA On the Abai River abour 134 Mo dat No denils.
6" 22 N, miles inland and abour 5 miles
116° 21' E west-northwest of Kom Belud,
on norch side of cast-west reach,
50, Ambong Bay ESAA Five miles southwest of the No dam. Well-sheliered.
6% 19 N, Abai River on narchwest coast
116* 18" E of Brirish North Barneo.
31. Balambangan Iland ESAA In Lung Bay on east coast of is-  No da Mo details.
" 17 N, land which is wes: of Banguey
17 o' E * Island,
32. Balung River ESAA Nincieen miles east of Tawan, Two resches 144 miles by No demils.
4® 18 N, 13 miles due west of Cowie Har- 600 feet lying east to west
1na® 11" B b ard north o south.
33. Bogaja 1® 26" N, ESAA OfF the northeast coast of u large Mo daea, No details.
118* 37 E headland on the cast coast of
Barneo.
34, Cowie Harbor ESAA In Coal Mine Reach, on emst  Aren unlimived. Well-sheltered.
d* 15 N, coast of Borneo
117° 50 E
55, Jesseleon ESAA, Berween Gaya lsland and Jessel-  No dara. Some repair facilities, o pier, and a
5" 39 N, on Harbor on northwest coast crane, Occasionally used by both
116% 03" E of British Morth Borneo, civil und milicary nircrafe peior w
Japanese invasion.
$6. Kinabaragen River ESAA Thirry-six miles east of Sandakan  No dar. Mo dewils.
3* 3 N, and 245 miles southwest of
118% 3% E Drifrwood Point
37. Kodar 6= 53" N, ESAMA About 15 mile west of Kudar No dam. Two mooring busys. No evidence
116° 31' E wharf on west side of an inlet on of use by Japanese since occuparion
nocth end of the wem arm of in January 1942,
MNorth Barneo.
58. Kalumpang River ESAA Thirry-two miles ease of Tawan, Mo dam. No denils.
#° 20 N, I mile norh of Kalumpang and
118* 21" E in the river east of Mangrove
X Island where the seream divides,
59, Lsbuan 3° 17° M, ESAA In Vicotia Harbor on south-  Approximarely 6,000 feer Two moorings, | pier. Fuel and nil
13" 153" E cast coast of Labuan lsland, in all disections. sotage facilities. RAF flying boan
operated from here. No evidence
of Japanese use or development
G0 Lahad Dharu ESAA West of Jery at Labad Daru in No dam. Gaod ancharage,
37 02" N, Darvel Bay on sourheast coase
118* 00 E of North Borneo,
61, Merup River ESAA Mocthwest of Evars Laland of Dm‘ribnduunplzlﬂ - Mo detsils.
50 280 N, extreme northeast coust of Bor-  ing ares e
118® 16" E neo,
62, Miford Harbor ESAA Newr south couse of Banggi Is-  No dam No demils,
7° 08" N, land off the north cosst of Bor.
117" 07 B neo, Exace location unknown.
G3. Papar 5° 43" N, ESA.A In the lower reach of Papar Rive No dam No derails.

115* 35" B

er, about 20 miles south-souh-
west of Jesseleon on che narch.
west coast of Borneo, Near the
Jesseleon-Linkungan Railroad,
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Sandakan
% 49 N,
118° 07" E

Tarakan 3* 16" N,
117° ' E

. Timbu Nam

4" W' N,
118* 32' E

Amoerang Bay
1° 12' N,
14° W' E

. Bangks Scrait

1* 41' N,
125° 03" B

Belang Harbor
0® 57" N,
124" 47" E

Dampelas Lake
0® 11" N,
119* 51" E

Danau Lake
0® 48" N,
124% 28" E
Gaorontalo Bay
0" 28" N,
123 0 B

. Kakss 1* 11" N,

124° 33 E

Koearclang Bay
0® 51" N,
122° M4 E
Lembeh Serait
1" 26' N,
125* 11" B

Limboto Lake
0® 3% N,
122° 58 E

Manado Bay
1* 30° N,

124° S0¢ E
Santigi Bay
1* 20" N,
120° 53" E

. Talise Island

1" 52" N,
125* 0% E
Tasocks 1% 11" N,
124* 4" E

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ESAA

ES.AA

ESAA

Locamioes
In the harbor %4 mile wes-
;mdlhpm:

Odf the southwest coast of Tas-
kan lidand juse case of the own.

Off the south cosst of Timba
mﬂmiummﬂhd

TanLE [ - 4 |Concinued )

DiMEENTICNY
No das,

No dat.

No dam.

Secror B: Morthern Calebar

In southwess part of Amocrang
Bay, just narch of Amoerang on
the nartheast of Celebes
Island,

In southwess part of Bangks
Serait, just norch of Likoepang,

In Belang Harbor just noreleast
of Belang

In Dampelas Lake on Dampelas
Cape, southeast of Makassar
Strait, juse southeast of Sabang
village.

In sourbwest cormer of Danay
Lake, just south of Kommo-
bagoe,

In Gorongalo Bay just sourth of
Goronmla on the south coase of
Mensdo Peninsula.

In the southwest corner of Lake
Tondano, 4 miles northeass of
Langoan.

On the east side of Korandang
Bay on the north shore of Ma-
mado Residency.

In the south part of Lembeh
Serait berween  the  norcheast
coast of Celebes and Lembeh Is-
land,

On the south side of Limbom
Lake on the south central part of
the north peninsuls of Celebes
Island.

In Manado Bay just north of
Manado.

In Sanrigi Bay on narth coast of
Celebes.

Reporred s Talise Iland, 10
miles narth of norch cip of Cele-
bes lsland,

Alsa in southwest commer of
Lake Tondano.

Three and one-half miles
in any direction.

Repareed unlimined.

No dar

No dar

No dara,

No dam

No data.

No data,

Theee miles nostheass
sourthwest and 4 @ 34
mile wide,

No dats,

No dan.

No data,

No dam.

No dara,

REMARES
No moorings. Limived repair facili-
able for large sircralr, Puel and ol
availsble bat location af somge
unknown.

Shelvered. Gasoline and oil svail-
able. Facilities for minor repairs.

No deils.

No ocher detuils.

Well-sheltered.

Shelrered anchorage.

No denils

Surrounded by mounzains.

No deils

Fuel snd ol available. Mooring
buoys believed present

No decails.

No details,

Mo derails,

Four mooeing buoys. Unproreceed.

Alighting area is east to west

No derails.

Fuel and oil available. Moorings
helieved present.
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NAME AND COORBINATES  CLASSIFICATION LocaTion DMENSIONS RuManes
81. Telok Pagalongian ESAA O the south side of Dondo Bay No data No detils.
0* 30 N, about 2 miles north of
120° 34’ E tong.

B2 Tolitoli Bay ESAA Just nosth of Mo data. Small jerry, beaching facilities, 3
1* 03" N, wown, northeast of Dondo Bay, mooring baoys, and & radic sm.
120° 48" E tion formerly available.

83, Tondano Lake ESAA On Tondano Lake which lies No dam Anchorages ar Tasocks, Kakas, and
1* 17 N, near the tip of Mansdo penin- Tondano.
124° 5% E sula.

Tamel -5
AIRFIELDS AND LANDING GROUNDS
Secror A: Halmabera

NAME AND COORMNATES  CLASSIFICATION LocaTion Disensions REMARKS

l. Galela 1™ 32° N, MAD On Galela Plain, 334 miles porch- Noo 1 runway, 4500 by Extensive dispersal system., Capac-
127* 49" E west of Galels on porchern penin- 250 feer northeass 0 iry, 158 bombers, 100 fghers

suls of Halmahera sowthwess. No. 2 runway Field seill under construcrion.
4700 by 290 feer, north-  Buildings nearby. Exeensible.
east o southwese

2. Lolobam 1° 17" N, MAD On the norh toas of Lolobara  Runway 4,600 by 500 feet  Ample dispersal. Capacity, 34

128° 06" E Cape on west sille of northeast north-northeast oo south-  bombers, 10 fighters. Field re-
peninsuls of Halmshers 1, 215 southwest. ported in excellent condition,
miles northwest of Lolobara

3, Midi 1° 34' N, MAD On the northwest side of Miti [s- Runway 4,600 by 330 feet  Capacity, 95 bombers, 40 fighters.
1287 04" E land close off the east coass of the narth o south, Thirey-five unprocecred bomber dis-

north peninsula of Halmahera Is- persal points. Reported serviceahle
land, in all wearher.

4. Kaoe 1% 11" N, FLG One and onehalf miles west of Runway No. 1, 4,500 feer Capacity, 30 bombers, 80 fighters.

127° 33" B

5. Labocha 0° 38" §, ELG
127 %" E

6. Oba 0° 45" N, FLG
127° 34" E

. Piroe { Doroeba) MLG
2% 03" N,
128 18’ B

8. Davao 7" 07" N, FAD
123 ' E

9. Davao-Cabaguio FAD
T° 06" M,
125* 37" E

10, Alsh River ELG
6% 16° N,
124* 44" E (approx.)

Kaoe, just east of Kaoe River, on
the north coast of Kace Bay.

Approximazely 1 mile east-south-
cast of Labocha on Batjan Island,
west of the south end of the south
peninsula of Halmahera Island,

Juse east of Sofifi on west cencral
coast of Halmahers lsland.

Just east of Dorocba on southern-
most oip of Moromi Island, 10
mitles east of norch end of the narth.
ern peninsuls of Halmahera Island.

north o south; Noo 2,
3,600 by 300 feer north to
south, 4,000 feer norch.
easc of No. 1.

Length of runway, noeth-
cast  to  southwest, un-
known.

Runway 3,400 feer norch-
west o southwest with no
Highr gaps.

Approximarely 5,000 feet
nartheast o sourhwess

Sector C: Mindanao

Six miles north of Davao, 7 miles
south of Bunswan on west side of
Davag-Bunawan highway.

Three miles narth-northeass of Da-
vao, on south side of the Davao
Bunawan highway.

Just south of Sapali Barrio on east
bank of Alah River. Estimased ele-
vation 1,200 feer

Runways 3346 by 164
feer noeth oo souch; 2624
feet northesst o south.
WESE

Runway 2850 feer north
o south.

Runway approximately
1,250 by 12% feer, exten-

Field rends to become warer-log-
ged, landings possible only en run.
ways, Several buildings near run-
way,

Estimated capacity reported as 23
bombers, 25 fighters. Site may of-
fer possibilities of expansion and
further development.

fighrers. Ample room for conseruc-
tion of dispersal facilities. Runway
extensible w0 possibly 6,000 feer.
Reported sill under construcrion.
Dispersal for 5 bambers, 5 fighters
observed.

North-south runway paved. Serv-
iceable in all-weather. One hangar
reparted, Ample ares and cover for
dispersal.

Ample cover for dispersal; 1 hang-
u.'?drip 2,640 by 66 feet reparted
paved.

Gucd_ cover nearby. No other de.
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Baroba 8° 32° N, FLG
126* 0V E

Bassa Poing ELG
7" 10" N,
123% 44" E (approx.)

. Bual 6% 04" N, ELG

123° 08" E (approx.)

. Buenavist (San MLG

Jose de Buenavist )
B* 56" N,
125 2% E

. Buluan 6% 42' N, HLG

14* 47" E

Buruan 8° 57° N, ELG
125° 31' B

. Buruan.Bancase FLG

B® 57 N,
125° 3" E

., Cagayan B* 20" N, MLG

124" 38" E

Coeabaco 7° 12" N, FLG
124° 14" E

. Dadisfigss 6° 08" N, ELG

125* 10 E
- Dwvao-1pil ELG
79 06 ML

125® 38" E

Del Monre Mo, 1 HLG
B* 21" N,

124" 4% E {approx.)

Del Monee No. 2 FLG
8% 208 N,
124% 47" E
Diel Monee No. 3 HLG

8" W N,
124" 34" E (approx.)

. Del Monte No. 4 HLG

B* 16" N,

124® 59 E (approx.)

Del Monee Mo, 5 MLG
(Palais) 8% 21" N,

124* 49" E (approx.}

On west edge of wown of Buruan in
Agasan Province near west bank of
Agusan River,

Three miles south of Bunan Bay ar
bartio of Bancase, 4 miles west of
Buruan,

Two miles west of Cagayan on the
Cagayan w E Salvador highway,
245 miles south of Macajalar Bay.

At barrio of Kakar 2 miles south of
Corshao

Ar barrio of Dadiafiges berween
Silvay wnd Makar river mouths, 1
mile north of Sarangani Bay.

Three miles northeass of Davao ar
the south entrance w Pakiputan
Seruir,

Fifteen miles southeast of Cagayan,
on west bank near headquarters of
second south wriburary o Tagoloan
Riwver.

Ar Del Monte Club 2 miles west of
Tankulan, 2 miles southwest of Del
Monte Mo, 1. Eleveation 1,200 feer

One-half mile west of Dualing Bar.
ria, § miles east of Del Monte Mo,
1. Elevation estimared 1,500 feer,

Mear Impasugong barrio, 15 miles
southeast of Del Moate Mo, 1. Es-
rimated elevation 1,800 feer

On west bank pear beadwaters of
second south twribuery o Tagoloan
River, 1 mile south of Del Monte
Ne 1,

Runway 3,328 by 197 feer
cast m wesL

Approximately 2000 by
500 feet.
Estimared 750 by 30 feer.

l-rpnmiﬁ.lﬂbrszu
feer  norch-northeast
south-southwese,

Reporeed 5,249 by 328

feer ease oo wess.

Morth to south 1950 by
193 feer.

Reporied 2427 by 98 feer

narthwest to southeast,

mﬂbfb!ﬁl‘m.nﬂ;m
south,

Runway 2623 by 164 feer
northwess o sourheast.

H.rpnmd 1969 by 164
feer northwest to southeass.

Reported 1626 by 189
narth o south.

Reporeed 7,000 by 600

feer northeass to southwest.

Elevation estimared 1,300
Feer.

Runways 3,300 by 300
feet north to south, 2,200
by 200 feet east to west,

Reporeed 6000 by 200
feet north 1o south.

Reported 6,200 by 300
feet narth to south,

i

10 WES Funways,
3000 by

gLy
73
2

mmdp-rﬂhdnn 1942, Philip-
;Hutmh:luq rli.tb]r

R:-dumpotudoum

Level and sandy, all-weather, Two
new raoways, each 3,281 by 328
feer, were under comstruction in
1941,

Grass surface. Ample cover nearby.

Sodded hard All-westher
Ample dispersal ares with limired
cover,

Surface of sod, all-weasher for all
rypes. Slope o south. Good cover
for small aircrafe.

Sodded. Suitable in all-weather for
all eypes of aircraft. Limited cover
for dispersal.

Good cover available for dispersal,
No other information




o —— - =

Page I - 38

NAME AND COORMMATES  CLASSIFICATION
27.

4.

3L

32,

33.

3.

35,

37.

38,

39.

41.

42,

Del Monte MNo. 6 MLG

( Tigipeip )

8* 11" N,

124" 47" E (approx. )
Del Monte No. 7

8° 21' N,

124" 4% E (approx.)

HLG

Del Monte Mo, 8
8° 2I'N,
124° 34' E (approx.}

FLG

. Dipolog 8° 36 N, HLG

123° 21 E

Gingoog B® 4% N, FLG
125 06" E

ligan 8% 15" N, FLG

124° 1% E

Kabacan 77 09" M, ELG
124% 49" E (approx.)

Kibawe 7" 30" N, ELG
124*° 59 E
Labo 8° 11" N, MLG
123% 49" E (approx.)
. Dansalan-Maguire FLG
B® 01" N,
124 1T E
Makar 6" 06" N, ELG
125" 09 E

Malsbang 7° 38" N, HLG
147 4" E

Malangas 7° 36' N, ELG
123° 02' E {approx.)

Malaybalay
8® 02' N,
123 06" E

Maramag No. | FLG
7% 44N,

125% 00" E

Maramag No. 2

7" 44' N,

123% 00" E (approx.)

MLG

One mile north of Dipalog; 9 miles
south-southwest of Tagolo Poine.

Three and one-half miles south of
Gingoog on Gingoog Bay on north
coast of Mindanao Island,

About 1,000 feet norch of Mandu-
lug River mouth on lligan Bay, 1
mile north of Iligan

One and one-half miles south of
Pulangi and Kabsrsn River junc-
tins near Kabacan.

At Kibawe, 51 miles southeass of

Lake Lanao, 52 miles northwese of
Davao.

Mear Laba barrin, 4 miles north-
west of Misamis ar the southwest
end of lligan Bay.

At Camp Keithley, 14 mile norch-
west of Lake Lanao, 2 miles west of
Dansalan. Elevation 2455 feer.

end

Sarangani Bay, near Makar Ri
mouth and Makar Barrio,

At Mamala barrio, 2 miles west of
Malaybalay. elevation 2,050 feet.

Juse south of Maramag, 33 miles
east-southeast of Maguire Field on
Lake Lanso, Elevation 1,550 feer.

Mear Maramag about 300 feer cast
of Maramag No. 1.

6,562 by 197
feer northesst o south-
wEst.

Runway 3400 by 150 feet
nostheast o southwess,

Runway 4,000 by 300 feer
cast to wess.

Approximarely 730 by
130 feet.

Runway 2,624 by 246 feer
north 1o south,

Repormed 4,642 by 328
feet.

Runways 2,297 by 180 feer
north o south; 2,297 by
164 feet northwest
southeast.

Reported 1950 by 651
feet.

Runways 7500 by 300
feer ease 10 west, 4,500 by
300 feet north o south,

Approximarely 1,500 by
200 feee.

Runways, 2370 by 300
feet northwese 1w south-
east; 3400 by 300 feer
norcheass to southwese.

Reported 3,000 by 300

feet ease to west,

Reporred 5,000 by 250
feer  morth-northwest 1o
south-southeast,

Sodded clay loam, all-weather, Am-
ple cover nearby.

Grass sod on sandy loam. All-
weather, Suimable for all types of
mircrafr. Ample cover. Paved road
to Pore Misamis.

Sodded, all-weather, good drainage,
2.2%% down-grade to south. Mili-
tary barracks and orher buildings ar
Camp Keithley.

Smooth, sandy ruref, Limised cover

nearksy.

Smooth sand, all-weathe!. Also re-
ported as grass on coral base, Ex-
tensive nacural cover.

Sodded, possibly extensible. Ample
cover nearby. Waterway and roads
m Zamboangs. Radio and tele-
graph.in Malangas,

Sodded loam, all-wearher, excellent
drainage. Suirable for light aircrafe.
Mear road 1o Davao, Del Monte,
andd Cagayan.

Grass surface, soft after heavy rain
but drainage good, Used in 1942
by P40s and B-2%:.

Grass surface, soft afrer heavy rain
bur drainage good. Used in 1942
by P-d0s and B-2%5s,




NaME AND COORDINATES  CLASSIFICATION

43

43

47

0

5

53,

bt

36,

T

BRIEF

Maramag Mo, 3 HLG
7° 43 N,

123° 01" E (approx. )
Maraut River (Pan- ELG
rukan) T 19" N,

123* 57 B

Midsaynp 7° 10" N, FLG
124" 32" E (approx.}

Mount Mamumnim MLG
6® 26" N, !
124% 58" E (approx.}

Pikie 7° 04" N, ELG
1247 40" E (appeax. )

. Placer-Badas ELG

9° 38 N,
123* 533 E

Sanca Cruz ELG
6% 36 M,

12525 B

Valencia No. 1. MLG
7° 50° N,

123° 05" E,

{Based on AAF

chart 833 Al

. Valencia No, 2 MLG

T° 5% N,
123% 06" E (approx.}

. Walfe Field FLG

6* 56" N,

122* 02' E

Zamboangs HLG
6* 5% N,

122 07" B

Zewel Field (Jolo)  FLG
£° 03’ N,
121* 01" B

. Jesselton T MG

3* 31" N,
116° 04 E

Kenigsu 5° 21' N, ELG
116 12° E {(town)

Kudat 6° 56" N, ELG
116* 30" E

Tanie 1. 3 {Coninued )

Locamios

Iwnlhmlhdhum.ﬂu Bunways 6000 by 300 During April, 1943, a

Seven miles porthwest of Mount
Marum in Combaro Province, 18
miles southeast of Lake Bulusn, Es.
timated elevasion 1,500 feer

One mile north of PikitPagalun-
Fan barrio, 3% miles eass-poutheast
of the mouth of Mindanao River,

Mear barrio of Basas, 214 miles
west of Plaur, 7 miles norch of
Mainie Lake.

Eighe miles norch-norcheast of San-
e Cruz, 14 miles southwest’ of Da-
van,

Two miles norh of Valencia Bar-
ric, 14 miles south of Malaybalay,
Elevation 1,032 feee.

Near Mailag, 4 miles norch of Va-
lencia on east side of Valencia-Ma-
laybalay highway. Estimaved eleva-
rion 1,850 feetr.

Ar Calarian batrio 4 miles wesr of

on gouthwest tip of
Mindanao lsland,

Just eass of the wown of Zamboan-
ga on southwest tip of Mindanao Is-
Jand,

QRN

feet ewss-nostheass, 4,000

Reporied 3249 by 328

Feet ense to wesr,

Repared 4921 by 262
feet narth ro south.

Approximarely 700 by
200 feet norch o south,

Rupways, 2,623 by 164
feet enst o wear, 2,297 by
98 feet northeast e south-
west,

Reported 2600 by 650
feer,

Reported 5280 by 900
feer noeth o south.

Reporced 5,249 by 328
feet morthense to south-

wWest,

Runway 2,296 by 197 feet.

Seceor D: Suln Archipelage

On porchwes: coast of Jolo Telsnd,
1 mile enst of wown of Jola,

Reporied 3960 by 459

feet east o west.

Sector B Northean Bornea

On norchwest coase of Norch Bor-
mea, 3 miles west of Jesseloon.

Exscr location unknown; reported
o lie berween 2 spurs of low hills,

Three and ooe-half miles narch of
Kidat on the norchwest coast of
Marudu Bay ac north end of west
arm of Noreh Borneo.

Various report. May nog
be scrually comserucred.
Also two 7,000 foor mun-
ways reporied,

Reporeed 3,300 feet
square, exact  dimensions
unknowi

Unknown.

5
ﬂrdu-ﬁnmbdn.hﬂu

take-offs from eam . Sodded
clay loam. Good cover,
Drainage poor. Good cover avail
able.

All-weather. MNortheast to south-
west runway paved, east o west
runway soft when wer. Ample
cover, Buildings. Access by road
and waterway, ;.

Limited cover nearby. No other de.
il

Sodded clay loam. Serviceable in all-

weather. Good cover nearby,

Cogon grass turl. Good drinage.
Serviceable in all-weather for all
rypes of aircrafe

Sodded ground, serviceable in all-
weather. Good cover nearby,

The existence of this new large
landing ground has noc been con-
Armeed.

Sodded clay loum. Serviceable in
all-weather, Cover nearby.

Fuel, oil, water and some repair
facilities available. Radio seaion
and accommodations ar Jesselon,

Sandy soil covered with alang
(bheavy grass). No other demils

Details unknown. Reported a mili-
ary field and considered opers.
thonal.
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HAME AND COORDINATES  CLASSIFICATION LocAToN D RTINS Rmines
8. Labuan lsland FLG Reported on Labuan Iand which Varying repors of 2 run-  Two sircraft observed here accord
5% 20° N, lies off the west coast of British ways, longese 6,000 fecr; ing to recent intelligence. No other
115% 13" E {appeox.) Morth Borneo, ;'.::mm-:wm
59. Lahad Dhru ELG Reporeed ar Lahsd Dars in west Unknown, No ocher details bur field is con
5% 02 N, corner of northernmost reach of uidered uperational.
118% 20° E {cown) Durvel Bay on the Southeast coast
0 of Barneo.
60. Ranau 5° 38 N, ELG Exace location unknown. Ranau is  Unknown, Reported that development was
116° 42° E (mwn) reported in West Coasr Residency 1 unlikely. Also repoceed chat it i
mile enst of confloence of Ligwsu now considered operat
and Berambang Rivers.
6il. Sandakan ELG Reporred ar Sandakan on the west  Unknown. Details ?nkmun: developmene in-
5% 51° N, side of the entrance to Sandakan to & major base expected; consider-
118% 07" E (cown) Harbor on the northeass cosst of ed operational.
Baornen,
62, Tarakan 3* 20° N, ELG In central part of southwest coass of  Runways 2850 fr. porth-  Firm earth and grass usually serv.
117* 44" E Tarakan Island, % miles north- east w southwesr, 2,520 iceable; fuel and oil available; fa
northwest of Tarakan, feet east o wess, 2430 ciliies for minor repairs Durch
feet norchwest to southeast, had 4 fighter and 4 bomber reves
2,310 feet north to south.  ments here,
| 63, Tawau 4° 15' N, ELG Reporved st Tawau on north shore  Unknown. Denils unknown bur it is con.
117" 53" E (wown) of entrance to Cowie Harbor on the sidered now 1 be used for opers.
southeast coast of Morth Borneo, ticnal purposes.
Sector F: Northern Celebai
64, Langoan 1° 09" N, FAD One mile cast-northeast of Lan- Reported 4,200 by 300 Surface coral or limestone, proba-
124° 50" E goan, 3 miles west-southwest of feer  northenortheast o bly all-wenther, Excensible, Disper-
Kokas at the south end of Lake sourh-southwest. sal for 40 fighrers, 30 bombers.
Tondana. Buildings nearby. Mounmins in
ares.
63, Mapange: 17 31" N, FLG One and three-fourths miles west of  Information varied, Grass surface. Repored capacity
124® 54" B Mapanger, just north of Mapanget (Topic 124, F, (3), (b)) 20 fighters, 40 bombers,
River and south of Kima River, 6
miles cast-southeast of Manado,

TaBLE] - 6
POSSIBLE AIRFIELD SITES
Secior A Halmahera

| MAME APPROXIMATE COORDINATES Eaneanxs
| 1. Akelamo 1% 28° N 128" 40" E Small coconur plantation, 62 acres near Akelamo; ground flat and dry; soil, sandy.
i | 2. Belanghelang 1. 1* 19 5 127" W' B Pousible site & mile long northwese to southeast on northease side of the island,
| 3, Bisa I 1* 15" 8 127° 28'E. Mbl:m:ipﬂpomdl.tmdwmeuddI!iuli.hnd,-hichi:t}miluwfh&wﬂ
end of Obi Major lsland
{ 4. Boeli-Serani 0% 52" N. 128° 17" E.  Clewring for possible surip reported inland from Boeli-Serani, north coast of Boeli Bay,
5. Dyjailolo Morth 1" 09" M. 127° 28 E. Five miles north-northesss of DHailolo; cleared for lﬁﬁnfmbgrdu:[hlﬂ_h i 1941 nor
! | ;i::npud;mmpwiu- in all directions; 4 good deal of levelling required on this
. Djailolo South 107 N. 127 28°E Three and one-fourth miles north-northeast of Disil ;
|‘ Mlnlﬂt;mw:mpﬁﬁmq; e
i 7. Galela Eawm 1% 48" M. 127° 53" E Possible clearing for seri i i
; P 7 miles
’:. airhekd 3 mailes aa ﬂl’;ﬂ : ﬂl!-ﬂulliuuluiﬂdrhmﬁmbunbn
' 8. Moromi 1. 2°06' M. 128° 31'E. Possible sari ke : :
t wrip reported theast end of Moromi lsland; unconfirmed.

9, Sidangoli 0" 34 M. 127° 31"E  Possible sire, ranway limited w0 4000 feer approximately | norcheasr-southwest
| Sidangali ar northwest end of Diadinga nnr{ J e pE
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BRIEF Page I - 41

NamE

. Tilope

Tobelo

. Wajacea

Wasile

. Karakelong |

Tamako

Camp Oweron
Dalwangan
Davao | Japanese
Caolony )

Davan Gulf

Dapitan

Dayana Poine

Dumanquilas Bay

lgai Point

5. Malalag

26

his

Malamaui [

7. Murcielagos Bay

Masipit Harbor

Falloe Harbor

50. Porr Holland

Porr Misamis

Pare Sibulan

AFPROXIMATE COOMDINATES

0" 44" 127* v B
{town )

0% 13" M, 127° ss' £

1% 39" M, 128° o0 E

0" 4% 5 127" W E

1* 04" N.127* 59" E

(o )

4% 0ol - 4® 3 N
126* 33° . 126 5% E.
3" 28" N. 125" W' E

B* 12N 14* 12’ E
(eown )

B® D6' N. 123" 0d' E
7% 17" N 125" 41" B

6° 3 M. 126° 07 E.

B" 39" N. 123° 26' E.
{ rowon )

7O N 13 08 E

70 04" M. 123° 01" E

1M NI E

6% 36" N 129° 2V E

6° 43" N. 121" 38' E

B* 3% M. 113" 34" E
B® 39 M. 123" ' E
( own )

TP2¥V N 14" 16 E
{ town }

67 33 M. 121" 2" E

8° 10" M. 123" SI' E

70 W122° W' E

TasLn 1 - 6 {Continued )
REsianks
Clearing for sirip reporred but not confirmed, 1 mile south of Safif,

Possible site on coaseal plain pesr Tilope village, on the cast coust of south arm of Hal:
mmwun;h.mm#:ﬁmm

Possible site on coustal plain 3 miles south of Tobelo, 19 miles southeast of Galela, 0
Mmdmmmdmpmdhr,ﬁmldﬂﬁdmi
Possible site about 1 mile northeast of Wajaoes village, on south side of ehmus
on Batjan lsdand.

Probably just north of Wasile town, on northeass coast of Kaoe Bay: “serviceable
srip” reparved bur not confirmed.

Sector B. Sawgibe-Taland
A few flar areas along the coast; no dersiled informarion,

Passible sives reported near Tamako on che southwess coast of Sangihe Island

Sector €. Mindawao

rj;?ﬂalb-lz sire reported ag Camp Overton e the head of lligan Bay; flar, cleased ares on
coast

Poasible site reporeed ar Dulwangan; outside of town pasallel o & road.

Approximately 1% miles norch-nartheast of Davao in the midst of a Japanese Colony,
a matural landing fiekd 6000 feer by 7000 feer

Any amount of flar land which could be cleared and used as a landing ground, on the
east coast of Davao Gulf, in the general vicinity of Madruka Point.

Pocential site just in fronr of the church ac Dapitan, on the porth end of Mindanao
Island, abour 1200 feet by 1500 feer, running down to the water, could be made ino a
small field.

Posential site reporeed on Dayana Point on the south central coast of Mindanaa: on

the northeass coase of Dumanquilas Bay; the land slopes gently back from che end of
the podnt for o discance of about 1 mile.

Potential site just northwest of Bacan, just southwess of Bomn; 3000 feet by 1500
feer neasly level but needs clearing; good approaches.

Pocential sice reporeed on Igai Pomnt on west side of Dumanquilas Bay on south side
of Mindanuo laland; on o 100 foor plateau which rmops the paing; ressonsbly flat, peeds
clearing; drainage considered excellent.

Flar area o the southwese of Malalag which is on the southwest coast of Malalag Bay,
east of Divao Gulf needs o be cleased,

Patental sice r;'pumd on Malamaui Islend, just northwes: of Basilan Island; landing
field could be cleared st a neighboring rubber planrarion but would entil considerable
work.

Sives are located in che vicinity of the cultivaced areas on Diayu River; at the South
end of Murcielagos Bay,

Potenial site reposted a2 Masipic Harbor on che northwese cosst of Mindanao Island;
sufficient level ground mo permir cleasing and levelling for o landing grownd.

Small emergency landing ground could be made from the parade ground ar the con.
stabulary post ar Parang by removing the radio poles; on the ceneral enst coast of
Palloc Harbear,

Potential site reported at Port Holland in a lasge area filled and packed with sawdusr;
on the west coast of Basilan laland

Twao excellens sives sbour 45 eo 2 miles in ares repored on the rosd berween Misamis
and Clarin at the southwese end of lligan Bay.

Podential site reported at the head of Porr Sibulan on the south coast of Mindsnso
Island; could be prepared ar considerable eost by clearing the necessary land
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. Sapali

Sindangan

36, Banwran |

T

W

41

42

45.

EL R

45

47.

48.

49,

50,

31

7 8

33
M.

35
36,

Bubuan L

Carmen Point

Manalik Channel
Papahag I

Sanga Sanga L

Secubun L

Simanul 1.

South Ubian L

Tabawan L.

Amoerang
Belang
Bango
Dondo Bay
Goranoalo
Kema
K.otaboena

Limba
Leok {Bilang Bay )

Tamboe Gulf
Toclsdenggi

APPROXIMATE COORDINATES

6* 18" N. 124° 43" E.
(owna)

B* 14" N, 123* 00" E
{ bown )

B* 17" N, 14* %' E
(rown)

3° 01" N. 120° 08" E

VN INWE

5° 0% N. 119* 50" E.

5° 0% N. 119* 50" E.
5% 02" M. 119" 48" E

3* 04" N. 115" 48" E

5% 06" M. 120° 18" E

47 5% N. 119* 51I'E

3% 10" N, 120° 30" E

5% 13" N.120° 3Y E

17 11" M. 124° 3V E
{rown
0° 5 N, 124 47" E

0® 42 M. 122* 30" E.
0" 52" N, 120° 22’ E,
0® 30" N. 123° 03" E.

1" 22 N. 125 03" E
( cown )

0% 48° M. 124" 39° E
{town )

0® 2 N. 112° 3I'E
I"00 N.121° 2 E

0* 01" N. 119" 34" E
0* 43" N, 121° 3T’ E

Tanie | - 6 (Continued )

REMANKS
Pﬂ&#mﬂu&yﬂrﬁhﬂnﬂumﬁmdmm:ﬁnﬂum
west of Lake Sultan; about 23 miles south-southwest of Lake Buluan.

Pocential landing field reported st Sindangan; in the northewss comer of Sindangsn
Bay; 114 miles north of mourh of Sindangan River.
Wﬁuupxwduhnlhn-hhhhmmhmﬂﬂrhﬁddm-
jalas Bay.

Secior D, Sulu Arebipelago

Area is well cleared and could be poepared easily on Banasan lsland in the Tawitawi
Indand Group.

Parential site on Bubuan Island in Tawitawi Group; best cleared areas are on the
north side of the istand.

One mile east of Carmen Poinr, on the west coss of Tawitawi liland, an area which
could be levelled. Reporied as the best spot in the Tawitwi Islardds for building and
maintining & landing feld.

A landing ground could possibly be constructed on the east side of Manalik Channel
between Carmen Point and Lapidiapid; ares only 75% cleared.

Porential site reported in the center of Papahag lsland, a: the south end of the Tawiawi
Group; area is flar and could easily be cleared.

Morth of Makuss Poine, site abour 1 mile square may be prepared in less ime than
any ocher poing in the Tawiawi Group; Sanga Sanga lsland is one of the southernmost
in the Tawitwi Group.

The east central side of the island can easily be cleased 1o form a landing field 1 mile
by 14 to 3§ mile. The soil is coarse loam with chalky sub-sail ar sbout 18 inches. Secu-
bun Island is 414 miles southeass of Tawitawi Island,

Cleared spaces are available on both east and wese sides of the island which is 9 miles
south of Tawitswi lsdand. In 1929 2 naval reconnuissance estimated that in three weeks
with Jocal Simunul labor a large-sized landing field could be cleared.

Patential site which could be levelled in a reasonably shore time, rich koam soil with a
tendency 10 fine coral and sand toward the shore. Cleared spaces are firm. Abour 17
miles east of Tawitawi lsland,

Reporeed probably the fattest iland in the Tawitswi (Group, aress on both nocth
and south shores where o small plane could mke off.

Sector F. Northern Celebar
Possible site reported around Amoerang Bay to the west and along the coast from
Amoerang,
Possible site reporeed at Belang on the south side of the north arm of the Celebes;
coconut planmtions along the share.
Possible sites reporeed in bow Bat areas along the coast; in valley of Pagosjaman River
near Bongo.

Possible site on u low flar shore covered with mangroves and coconur plansacions on
south side of inler on west side of Dondo Bay.

Possible site in Pagoejaman valley abour 30-40 miles from Goronealo,

Possible sice reparted at Kema on east side of north tip of the Celebes; on a low plain
covered with coconut plantations and scatrered mangrove.

May be same as Kouboenan (coordinaces given); low ground with protecred anchor-
age behind islands

Existence doubtful, unconfirmed.

Possible site abour 3 miles southeass of Leak on southwest side of Bilang Bay; flar shore
bue ares is rather marshy.

Low sandy shores planted with coconues on Tamboe Gulf.

West in the direction of Cape Santigi some flar strerches of coast line with scartered
jungle of coconur planmtions.
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CELEBES SEA AREA

TERRAIN REGIONS
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FIGURE | - B

CELEBES SEA AREA
STRATEGIC  TERRAIN
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CELEBES SEA AREA
SOIL TRAFFICABILITY
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CELEBES SEA AREA
STRATEGIC ROUTES
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FIGURE [ - 11

153

PORT FACILITIES
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Chapter II ;

MILITARY GEOGRAPHY

20. General Description of the Area

A. Relief.

(Figunes I - 42 and 11 - 43).

Most of the land in the Celebes Sea area consists of rough,
mountainous terrain, especially in the interior of the ilands.
Areas of low flat land are found mainly slong the coasts or on
flood plains of che larger rivers in Borneo and Mindanao. The
coastal plains are uwsually narrow, snd seldom are continuous
for long distances, Cross-country milimry operations will have
to contend with difficulr rerrain problems throughout the area,
with few exceprions. These exceptions are in the Minahasa Re-
gion of Celebes (the northeastern tip of the northern penin-
sula), and the central portion of Mindanao where there are
wide streeches of open, rolling terrain, Elsewhere, the interiors
of the islands under consideration are mountinous, covered
with dense forests, sparsely inhabited by native populations, and
accessible only by forest trails. For this reason, most milisary
operations will be direced against peripheral objectives, pri-
marily against airfields, harboes, supply points, and garrison
bases along the coasts. Nearly all such objecrives are located on
comparatively narrow and discontinuous coassal plains withour
good exits inland. In a few cases, particularly in northeastern
Barneo, there are extensive river flood plains extending inland
from the coast, bur chese are likely to be swampy, heavily forest-
ed, and not suimble for large scale operations. Because of the
peninsular character of the larger island masses included within
the area, arention also will likely be focussed upon cross-island
routes, contral of which will enable troops to cut off relatively
large segments of the islands. These routes, with few excep-
tions, follow mountain passes, and undoubredly have numerous
associated defensive phase lines. Very few of these passes are
now utilized by motor roads, and it i doubtful if many are
suited for road construction,

Although there are hundreds of smaller islands wichin the
area, relatively few are militarily significant—chiefly thoge char
are low, flat, and suitable for airfield development or for minos
land bases. Several such islands are located off the east coast of
Halmahera, and in the southern portion of cthe Sulu Archi-

pelago.
B. Drainage and water supply.

(1} Rivers,

The rivers generally are short and rapid, because of. their
small drainage basing and the absence of broad lowland plains.
The main exception to this is in Borneo, particularly in the
ecastern and northeastern portions, where a broad area of
hilly to mountainous terrain in che interior receives heavy
rainfall, and is the source region of many large rivers. [n their
lower reaches these rivers are deep and follow winding courses
across their food plains o the sea. They are pracrically the only
easy routes of penetration into the interior of this large but little
known island. From a military point of view, however, they act
more as barriers than routes, since objectives are seldom lo-
cated in the interior. The great width and depth of these rivers,

along with their suscepibility 1 fiooding, make them effective
obstacles w overland routes from one coastal objective w an-
other. Oueside Borneo, there are only two rivers that would
be sufficiently large to act as defensive phase lines for large-scale
operations; these are the Agusan and Mindanao-Pulangi rivers
on the island of Mindanao,

(2} Sewamps,

Even more effective than the rivers as baseiers to cross-country
movement are the swamps and marshes. Practically all the ex-
tensive ones are located on the Aood plains of the lacge rivers of
Borneo and Mindanao, but often no less significant are the
small strecches of poorly drained land thar lie back of the
beaches on many of the coastal plains, They restrice coascal
travel to nurrow beach strips, and effectively limie the area of
ftat land suitable for aicfields,

(3) Lakes.

There are few lakes in the area, and most of these are either
small ponds in volcanic craters or shallow swamp lakes on river
flood plains, The only ones thar appear to be suitable for float
plane use are Lakes Lanao and Mainic on Mindanao, Galela
Lake on Halmahera, and Tondano on Celebes,

(4] Water supply.

Since all of the area has o considerable rainfall, and because
there are innumerable streams that have their headwaters in
mountainous counery, fresh water is almost always available,
The main exception o this is found on the very small islands,
particularly those of the low coral or sandy type. Usually on such
islands the only available fresh water is obtained either from the
collection of rain warer or from shallow wells,

C. Vegetation.

Wide expanses of unbroken forest are characteristic of nearly
all of the rough mountainous sections. On the coaseal lowlands,
however, the type of vegetation i dependent largely on soil
condirions and on the stage of cultural development of the area,
As o general rule, low, sandy coaseal plaing coneain groves of
coconut palms. Back from these sandy soil aress, the coastal
lowlands contain varisble amounts and types of cultivaced land.
On Halmahera, Borneo, and many of the smaller islands sparsely
populated with native peoples, the lowland plains vegetation is
likely o consist of scattered nacive gardens, abandoned clearings
grown up o tall coarse grass {“kswai” or "cogon”), dense
secondary forest, or parches of sgo (particularly in the
swamps ). In culrally more advanced portions of the area
{ Celebes and Mindanao), open fields are much more commen,
and are used mainly for rice and corn. Large plantations are
relatively rare oueside of Mindanno, Intermediace slopes, or low,
hilly lands, commonly are in either secondary forest or scartered
clearings. Mindanao contains the only broad areas of open
grasslands, The Bukidnon and Lanao uplands in central Min-
danao have hundreds of square miles of grosslands, and the
flar, interstreamn areas in these regions require little more than
the curting of the coarse all grass o make them suitable for
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MILITARY GEOGRAPHY

21. Relief

cared on Figures 1142 and [1 - 43, which should be studied
concurrently with the text material below, Topographic maps
of many secrors will be found in the plans pouch.

A. Halmahera and adjscent islands,

Halmahera and its neighboring islands are maostly hilly o
mountsinous | PLans 2, 3, and 4). Areas of far o undulating
h;dmmuﬂmddiimlinmmdmfwndthﬂgth:mﬂ.
primasily near the mouths of the principal streams. The three
lowland areas (The Galela, Kaoe, and Djailolo-Soesoepoe
plains | are locared on the northern peninsula of the main island,
The anly easy cross-island route is at the narrow isthmus berween
Minp&yundkm&r.ﬂumuﬂpunmafﬂupmin-
mluhuenmnuimusbukbmnmdmdcmﬂnpmmur
of low urtiliy. Largescale milisary operations would be ex-
ceedingly difficult, and probably impeacticable away from a few
coastal areas, because of rugged terrain and dense forest
cover in the interior. For pusposes of convenience in describing
the relief of Halmahera it is divided into 3 regions: a southern
region, a central region, including che 2 eastern peninsulas and
dsccenmlpunnhhisl:rd;nmhmrcghntunmdnsdﬂn
northern peninsula. These are sub-divided into terrain sub-
regicns. The volcanic slands west of Halmahera, Morotai, and
the Batjan Group will be treared in separate paragraphs

(1} Southern Halmabera, .

This region includes the southern peninsuls of the island, A
long mountain ridge extends along the western side. The south-
ern end of the peninsula is composed largely of uplifted coeal
reefs with rough surfaces. In a few places, such as west of Weda,
and cast of Saketa and Ganedidalem, streams have cut gaps
into the ridge, providing relatively casy crossings. The highest
and mose rugged section is directly opposite the norcheast cor-
ner of Batjan Island. Mownt Oewattjain rises here o an elevation
of 4,100 fece. The top of the ridge is generally berween 2,000
and 3,000 feet in elevarion. Since the drainage divide is near
the wese coast, the coasml plain on the west side is very
narrow of 15 noncxistent. Wider coastal plains with associated
cogal eerraces border the east coase. Extensive swamps cover large
segments of the plains in the vicinity of Foja and Weda on the
cast coast, and Maidi on the west coast,

(2} Central Halmahera,

Cetitral Halmahera consists of several rerrain subregions
which are similar in general but have sufficient individual di-
versity to merit individual description.

la) Sowtheastern Peninsula. The northwestern portion of
this region consists of rough hill country, Toward the south.
west, the hill country narrows o a long, narrow ridge that con-
tinues to the end of the peninsula, Ngolopopo Paint. The larg-
est valley in che region is that of the Sangadji River, whose mid-
dle course apens out to form a broad interior basin, This basin
is relatively inaccessible. The lower portion of the valley is al-
mast & continuous swamp during the wet season, The coastal
plains on the northern side of the peninsula are somewhat
wider than those on the south side, although they are generally
only a mile or 5o in width, Except for a few places where there
are rocky sea cliffs. such as a shore distance westward of Ngolo-

popo, eastward of Remdi Poine, and westward of Sagea village,
best crossing of the peninsula is south from the middle porrion
nflﬁe&lupdﬂtﬂhrmhvﬂlqﬂtﬂdﬂhm_d
Weds Bay ar the village of Sepo. The maximum elevation
along this erail is oaly 1,424 feer.

(&) Central Subregion, This subregion is locared ar the
junction of the four peninsulas. In general relief structure, it
hmrh:ﬁmﬂumdwmhhl:::hnmthkm
and Lamo valley (Paragraph (3)(b) below.). The western
escarpment, however, is much more deeply disseceed, and there
are several outlying remnants of the block rising from surround-
ing lowlands, parcicularly in the southwestern portion. Ease of
the summit the land surface is not as dissecred as in the districe
west of the Kace valley, and there are a frw rather wide upland
areas of low relief. The coasml plains generally are narrow,
except near the mouths of some of the larger streams, ie., chae
at the head of the Bay of Pajuhi, the southeastern side of Dio-
dinga Bay, the Kobe valley extending inland from the head of
Weda Bay, and the plain of Ekor, on the south side of Kaoe
hr.mmmmlrmnhlm&ﬂ:mpﬁm
afmmp;urmr:begp-rdcu]ulrrhmdmg the southwestern
coast of this region. None of these lowlands has good natural
::iumnﬂs:rpﬁunhheiﬂmdmpt,hlkwusﬁ,hmmy
:hngthmmnmfuﬁblzuﬂpmbab]ym:mdypﬁ-
bl:nrmgiccmyrmrrliubcmmdtpiﬁnufﬂm
on Kaoe Bay, and the northern portion of the Kobe Plain
Only a crude native path now follows this roure, bur presum-
ably it would not be difficult to improve, The maximum eleva.
tion along this trail is only about 700 feer. A notable character-
istic of the coastal plains is their uniform Aamess. Airfield con-
mmbnauthnngcmtﬂiymﬂdhwmimunhimg:pmh-
lema.

(e} Northeastern Pemintula. The mountain ares char
comprises most of this peninsula is noe very high { generally
berween 2,000 and 3,000 feet), bur it is a confused mass of
ridges and valleys of irregular shape, trending in every direc.
dmmint:riurisunpnpulamdmdwmldh:vmdiﬁwltm
cross. West of Boeli-Serani is an extremely rugged mountain
area about 30 miles long from north to souch, and 10 miles
wide (in its northern portion). It constitutes an effecrive bar-
rier o any cross-country travel northweseward from Boeli Bay.
A:iuufl!rplrnuiﬂri:]lnd.lhemm]plﬁmmrinwidth.
The principal ones are at the head of Wasile Bay, the Akelamo
and Onat River valleys, and the plain of Boeli-Serani, There
arcmpmdrxiumtl‘:mnfﬂrislmd.hﬂmdrmilimy
significance of these plains lies mainly in their suitability for
airfield construction.

(3} Nortbern Halmabera,

From the standpoint of relicf, the northern peninsula of Hal.
mihera is the best suited for military operations, because despite
the preponderance of rough, mountainous terrain, it also con.
nimdulugrnumuﬂwﬂa;umrheiﬂuﬂ.ﬂxmiq
alignment of the relief features is in a northeast-southwess di-
rection. The northern peninsula can be divided into 5 subee
gions of relief: the Kaoe-Tobelo Lowlands and Ridges, the
Lamo-Kaoe Block, the Central Voleanic Range, the Galela
Plains and Tiabo Valley, and the Northwestern Mountain
Ridge.

(a) Keoe-Tobelo Loulands snd Ridger, The southeass
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ern side of the northern of Halmahera i a region of
open flar plains, rolling hill country, and dissected coastal
benches or terraces. The most extensive area of plains on the
entire island lies within th.n:tpﬁn.hth:dmhann{ﬂx
Kaoe River. The Kaoe plains can be divided inmo 3
a wide, well-drained lowland lying back of dwwlhanuﬂim
and extending inland for about 8 miles to a point near Popan
where the valley is constricred; a middle portion, 11 miles long
and 4 to 3 miles wide, much of the southern pare of which is
swampy; and in the north, an area of Aar plateau country lying
directly south of the voloanic range ac an elevation of abour
LOOO feer, and separated from the lower plains by a belt of
hilly terrain. Immediately cast of and facing westward oward
the Kaoce plains is a steep escarpment. From the top of the es-
carpment, the land surface breaks away woward the east in a
series of long sweeping slopes broken by numerous seream val-
leys. The gradient of these slopes decreases gradually toward the
coast. Along the eastern coast, from opposite Mit Island south-
ward to the entrance to Kaoe Bay, the coast is backed by exeen-
sive terraces berween 100 and 300 feet in elevation. They are
deeply dissected by sereams. From Miti Island northward o
Taobelo and beyond, there is a continuous coastal plain which,
at its widest poin, is only abour 2 miles wide. It is well drained
and has a comparatively large native population. The narrow
coastal strip between the Tobelo coastl plain and the Galela
plain is breken by a series of lava flows from Mount Mamoeja,
* These ows, on several cccasions, have blocked the coastal road
between Galela and Tobelo,

(&) Lamo-Kaoe Block. West of the Kaoe plains and ex-
tending southwesrward almost to Dodings Bay, is a belt of low
mountainous country that forms a fairly effectve cerrain bar-
rier. The west side of this mountainous area is formed by o
steep escarpment which rises from 1,500 o 2,000 feer above
the Lama wvalley, which in turn separares this region from the
volcanic range to the northwese. Only short, swift strenms have
indented this escarpment. East of the escarpment crese, which
forms the highest part of the area, the land surface s very
broken, with long, irregular ridges and valleys trending roughly
eastward. One of the more important cross-island trails passes
up the Lamo valley, and leads across a belt of hill country 1o the
upper Kaoe valley. An ares of fairly rough hill coufitry extends
southward from the southern end of the mounmin belr o the
Dodinga Isthmus. The narfcow Dodinga Isthmus itself is easily
crossed, as is evidenced by the face thar natives often drag cheir
boats across it from Dodinga Bay o Bobane Bay in order m
avoid the long route around the southern end of the island. On
the northwestern side of Kaoe Bay, extending northeastward
from Akelamo, is a coastal plain about 4 miles wide ar is
widest paint. Except for a narrow beach strip along the shore,
this area appears to have lintle milicary significance because of
the extensive swamps that cover most of the plains.

(e} Cemtral Volcamic Range. The central part of the
northern peninsula lies along a line of former extensive vol-
canic activity, This line rrends from northease to southwest,
Along it is a string of volcanic peaks, from Djuilolo on the
southeast to the rugged Tobelo Mountains on the south side of
Galela Bay. Some of these volcanic peaks exceed 4,000 feet in
elevation. The sides of the volcanoes are entrenched by numer-
ous steep-sided ravines, Although the volcanoes do not consti-
tute an unbroken mountin barrier, the entire area is wild and
rugged. Berween the main axis of the volcanic area and the Tiabo

valley w the north, is a belt of rough country, interrupted by the

Thoe plains which extend inland from

5 miles. A considerable part of this I

miuﬂmmhﬂhhindlhﬂdbf[ﬂodl&rhmdy
region
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from the rese of the range by a belt of low, level terrain, the
Dijailolo-Soesoepos Plain (Figuge I1 - 1), This plain is fertile
and well-populaced, and the Ducch, prior 0o the war, had par-
tially completed 2 emergency airplane landing strips on it
shout 3 miles north of Dijailalo.

(d) Galela Plainy and Tiabo Valley. The Tiabo River
has its headwarers not far from Loloda Bay on the west coast,
It Aows for most of its course through & narrow, flar-bomomed
wvalley thar is swampy in many places. Its lower reaches open out
into the Galela plain, one of the largest and most continuous
areas of flag land on the island, This lowland is approximarely
8 miles long from north to south, and 5 miles wide at its widest
point. Two volcanic cones (965 and 585 feet in elevation) rise
abrupely from the lowland immediately northeast of Galela
Lake, and dominate the eastern approaches w the plain. Most of
the plain is cleared and either under cultivation or in patchy
grassland, but thepe are rather extensive marshes near the mouth
of the Tiabo River that are reported to be almost impenetrable.
The military significance of this subregion is due to 2 relief
conditions; first, the suitability of che Galela plain for airfield
development (o new Japaness swrip is under construction be-
tween Galeln Lake and the Tiabo River), and second, the
Tiabo valley forms a corridor providing access m the wess coast
at 2 poines { Bakoeloe Bay and Loloda Bay). The upper reaches
of the river run through low, hilly country where the main
hindrance to cross-country travel i the dense foress cover.

(#) Northwest Mosntain Ridge. At the northern dp of
the island, a steep mountain ridge rises directly out of the sea
and trends southwestward to Loloda Bay. Average elevations
along the crest of this ridge are berween 1,300 and 2,500 feer.
The only notable break in its continuity lies directly behind the
small bay of Bakoeloe, where a low pass at only 300 feer ele-
vation leads across to the Tiabo valley. The constal plains on the
castern side of the ridge are somewhar wider than those on
the wesr side, bue still are narrow, usually being less than a mile
in width.

(4) Morotai Island.

The interior of Morowi is mountainous, and, although few
details are available on interior terrain conditions, there appear
o be 2 low mountain ranges trending from southwest to north-
east, with a depression between them. The western range,
maximum elevation 3,333 feer, closely parallels the coase, ris-
ing abraptly from rocky headlands or narrow coastal flats. The
eastern ridge {Sabatai Mountins) has a maximem elevation
of 4,100 feet, and lies somewhart farther from the coast, being
separated from ic by a narrow incerior lowland, a bele of low
coastal hills, and a parrow strip of coassal plain. This eastern
coastal plain, despite its narrowness, conmins a relatively dense
native population.

The largest area of lowland is on the southwestern side of
the island. An isolated belt of hills divides this lowland into a
northern and o southern portion. There are rather extensive
sago swamps on the southwestern plain, particularly back of the
narrow, sandy, beach ridges along the west coast
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3 nlobo-5Soesepoe plain, near the road crossing of the Lamo River 15944

f5) Western Veolcanic fxlands.
West of Halmahera 15 a sering of 7 voleanic slan Is exrend

om north to south for a distance of abour 50 miles They

ni e, from north oo south: Hirl, Ternate, Maitara, Tide ri,
Mare, Moti and Makian Islands, They have considerable in
portance from an administrative and commercial sean Ipain

For this reason and because of their T iesn, these islands

Merit Consilerariog in SECIEE L [rHans tosr | 1% 011 TEnas sL

toor, despute ehe face thar they are licdle more than ash co US Fisig

out of the sen, The lower sl pes of the Cones are Fair ¥ ECn

amd concave, and the richness of the soil attracted cultivar

ridigrn Mol wrader

Typical vegeration patcern—scarered clearings and secondary growth

and setlement from the earliese days. Flar coastal plains are

rare, and, where found, are usually swampy, hence unsuited o
airfield development. The majority of the cones are still

actwve, and their flanks are not deeply dissecred

(6 Batjaw Fslands,
The Batjan lslands form an important group immediacely
southwese of Halmaheri
i) Kanraeta, This islane lying west of Batan Island

| & land surface as Batjan ( below), al-

tat land. The steepese slopes
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lace the wes: ar ck of i, A low B. Sangihe-Talawd Islands
land crosses fro oot . Bay |
These 2 g wups of islands lie berween the ne Eil
L bt e Hay necar southern end of the island Much
of Celebes a the southerr £ f i
ol the wes poreion of this low | 1% sapo sw SMuch
t the coast of Kasiroeta | | consises of rocky he i
ITIELE wely oo small serips ar ehe nsists of volcanic cones |
1 acnive. They have liccle mailitary 1
the o I this i E W large sheltered harbors, an
[ 41] lies southwest of Halmahera, and is « R land suiable for INSITUCTH ) y absent. Coa
blocks of vped]  MoUnNEAINoES Separaning che I 5 Qr 1 clESCOnTInLULS mn
ire 3 lowland areas: the nerally are swi

In a few cases, such as on

ing valley

The 3 lowls

wher, amnd cross-co ip largely of loost

ETIL WILE

arcas of solidihed lava and cer

any direction. The norel

CRIErN

b quite as rugy

CONLSE ancg 3§

Talaud group are checfly of sedimentary origin, hence

the volcanic Sangihe Islands. The T

Ckir
| d nierior being

Barjan. Most of ¢

island masses
are hlly wich a maximum elevanon of 6530 feer. There afe 1

5 [he ©

of Kasiroeta, It 15 hilly in the pirtions of the

S than ghe ITEET

Cross-Country roueics, trave

QRO fect. A | il
most f coastli
CiLED COast
: b . Mindanao and adjacent islands,
i 5 ip .l iy

exceed 9 male in r, the largest o TIA
long. Fewer than 30 exce 2 mile I'hise s | In contrast oo 1 e
vary 1 shape, elevation, vegetative cover, st Mindanio has relative th
[ | rary vil elicl amd v

Ty .
el 4
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tons, particularly in a north-south direction. There are a num
ber of high mountain ranges, most of which have voleanic
peaks rising well above 7,000 feer, bur some of these ranges are
broken by natural corridors or defiles. There are 3 main corri
dors across the island from north ro south. These are, from west
to east: the isthmus berween Illana and lligan Bays; the Bukid
non Uplands ( Figure 11 - 3) with their grassy plains, lying
berween Macajalar Bay and the Cotabato Basing and the Agu
san Valley, including the low hilly terrain thar separates it from
the lowland at the head of Davao Gulf. This lateer corridor is
|-Ir_|..'t'|:-' unusable as a roure for EFOOp MOVEmEents because of
large areas of swamp and marsh. The most continuous terrain
barriers are the mountain ranges that lie 1o the east and west
of the Agusan basin, and the belt of rugeed terrain char runs the
length of Zamboanga Peninsula. The only easy east-west corri-
dor leads northwestward from the west side of Davao Gulf o
the Cotabato Basin, Routes within the Agusan and Cotabara
Busins are restriceed, owing to extensive marshes.

The arrangement of the mountains, plateaus and lowlands
permits a logical comparrmentation of the island into reliel
regions. These varous regions will be described separately in
the fallowing paragraphs, beginning in the south and progress
ng around che island in a counter-clockwise direction

Froune 11 - 3. Mimdenan
Bukidnon Uplinds. Looking WNW roward Pangantocan. 1939 Typi-
cal undulating open grassy terrain in southern Bukide

(1) Sowthern Monntain Region.

This region includes the mountinous district in the south
central past of the island, Its norcheastern boundary is formed
by the pass that is followed by the Cotabare-Davao highway
On the north is the broad Cotabato Basin. The peninsula east
of Sarangan Bay is almose entirely mountainous ( Figure 11 -
). West and northwest of Sarangani Bay, there are 2 rugged

15 of voleanic peaks. Separating these areas is a low corridor

'.\:1.'II|IIII*_I Fram :.r'IL' I'lllrtli'l-ll'l_':t'l:i.'rl'l corner of .\'II.IHI._';InI i*l'. [ L8]
the sourtheastern corner of the Cotabare Basin. This corridor
(the Koronadal Valley ) has rec been the scene of consid-
and s rraversed by a highway com

crible colomml aceivie

e war. The mountains conrinue to the

pleted just prioe to
northwes: withour a !Ir!;.|k o @ point northeass of Linan Bay
At this point the mountains become lower in elevation and

continue as a low range of hills to Tansian Point, The enrire

northwestern portion of the region, with the exceprion of the

hills just menei

s a dissecred |'|.|r|:;.||,| of Lime

d wther sedimeneary rocks. Tis J”Fhr""t poartion {2,000

Ptect) s oon the northern and northeastern side, where

re s an abrupe slope down to the Cowmbaro Basin, This

placeau rises directly from the sea from Linao Bay northwards
to the mouth of the Mindanao-Pulangi River, except for a few
small bays or coves where there are seream mouths, [n general,
the streams in the limestone area have their sources in the range
of hills thar rise above the plateau near its northern edge. They
flow southwestward in narrow, deep ravines. Except for the
Koronadal valley route, the entire region would be extremely
difficule to cross. There are & few narrow coastal plains along
the southwestern coast, such as ar Lineo Bay, Pore Lebak, and
Kling.

(2) Cemtral Mountain Region.

This long north-south mountain range, exrends from the
Mount Apo districe, which s southwest of Davao, northward o
the north coast. It s perhaps the most effective terrain barrier on
the wland ( Froure 11 - 5), Iris high and rugged throughour s
nl':'llj..'lh- and there are no Cilsy FOULES ACTOSS ot Routes from cast-
ern Mindanao 1o the western porrion of che island eicher skirt
the northern end of the range, closely following the coast, or
pass through the Cotabato-Davao coreidor that separares the
southern end of the range from the Southern Mountain Region
The highest elevarions are found in the group of volcanic peaks
southwest of Davao, of which Mount Apo is the highest (9,650
feet). There has been an appreciable spread of cultivation from
the Davao coastal plains up the long lower slopes of the peaks.

{3) Davae Lowlands,

These lowlands extend norchward froim Mala !._u_g Bay {(on
the west side of Davao Gulf ) around the head of Davao Gulf
(Figune II - ). The terrain is Aac o rolling. The narrowest
portion 15 near cthe village of Santa Cruz, where the mountain
slopes come within o few hundred vards of the coast. Elsewhere
the mountains are 3 to 25 miles from the coast. The flat plains
are limited to fairly narrow coaseal strips and alluvial Aacs
along the lower stream courses, The largest of these are in the
Padada-Digos Valley, the area norchwest of Daliso, and at the
head of Davao Gulf, The OsE i]11[‘.|”i:1l| terrain features are
the remnants of old gravel werraces thar rise above the peneral
level in the inter-stream areas and command the plain and sea
approaches. They have been disscered by streams unril chey
appear as low hills, Many of them are cleared for abaca felds
and could be climbed by tracked vehicles: ochers are steeper
and covered with teees. The belt of gravel terraces becomes
much wider toward the head of Davas Gulf and continues al-
most o the Agusan Basin to the north, On the east side of the
gulf, the coasmal plains vary considerably in wideh, and in many
places the mountain foochills come our 1o the coast (FiGums
-7, In contrast to conditions on the weseern side, there is i

tle cultvated land on this side of the gulf

() Eastern Mindanao Region,
Thas region includes all of the casternmost part of Mindanao,
cast of the Agusan Basin and the Davao Lowlands, and extends

rom Bilaa Point on the north o Cape San Agustin on

* south. It is largely an ares of mountainous terrain, wich dis

continucus coastal plains b irdering the bays. The norchern paor-
tion is formed by the Divaea Range, The mountain belr is al.

maost a contnuous barrer 20 o 40 miles wide, having average

M teer o the noreh and 2,700 feet in the
28 rise to OO0 and 5,000 feet. The only

elevanions of abour 3 4

south. Individual e
breaks in its continuity are the Lake Mainie-Surigao corridor
near the northern end. and the Lupon-Mari corridor chae curs

(unesni D
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Malalag Bay, Davao Gulf, Looking SE 1935, Foresred
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narrow neck of the |
Hu in Hay

miles wide )

connecting the cast coast with the o

rusan  Basin much limeston
elevared o heights o bt LOKM) feer
oast. Such arcas are ross  becawse

SUrfraces, s

solated hil

reep-sided ravines

verncal cliffs
B). Remnanes of CAL dLr

Is on many of the o The

and this was selecred as o

he best locar

of tha
facing the
as stand out as

rains border

g the cast coast are solared from each aother and from the rese
i the island (Figure I1 - 9). The largest of these plains are
tound bordering the larger bays, such as Mayo, Careel, Bislig

I Dav

Ao w pALAS L

(5) Apusan Basin

This laree valley extends nearly the entre north-south lengrl

of enstern Mindanao. The Agusan River which dr

is 130 miles long
Davao Gulf. The

owland at

there 15 a

lts source s

basin proper

of the low hilly zone

the head of Davao Guli

Ay

From Mor

W
W

wword . flat crough all che way o the north cog
are no broad areas of foothills bordering the plain, ar
tains rise abruptly from the plun along much of th
sile, An impormane feature of the basin is the marsh

uns

5 I

0
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Fit | 5 AMeed
Enerar Lar | Al illed, den fi | 0 5 Mind
diserict in the centeal portion. This s a serious barrier 1o cross-
COUnETY MOVE | best drained portions of

the Har plain ¢

(6) Bukiduwon Uplands
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Bukidnon Upland

ICASIETIN &N

Wi

s, 1935 Typical distriburion of grass

lands and foreszs

land plains, In th rt of the ¢

¢ northern pa

radiate ourward from

steep-sided rrenches into deposies of vol

Comatermd that constiture much of |:'.| region. Farcher south

ilong che middle course of the Pulangi River, the slopes are
less dissected, and che country has the appearance of pently un

dulaning ries

From

& most important factors in the

HErOus aire

grograply of the

of which require tough

M usabile as cme !J_'I ey |_|||.\,|||I_|'
y of the

prass m make

helds ) ; the general suitabalit un for large scale mili

tiry operations; the cencral posicion on the island: and the na

ind north

- !'_'rl'.l'. nes [rom 'II‘: SL31

The most logical spproach from che south is up

River valley, along the Sayee Highway. There are | POHNES

where hilly terrain constrices there

withern approach, bu

e possible 5 near Kibawe, The Marndagao

ENSIVE POSING

15 i poor route of a vach brom the south becagse of the

er course. The Central

rough ternun much of s low
Mountn Region

side of the Bukidnon I plands. The mo

an effective barrier along the ecastern

amns rise abruptly
Frauge 11 - 53, and only poor foor trails lead across from rh
Apusan Basin

I'hic mase logical defensve position vaches fro

the north ( Macajalar Bay) is the escarpment char borders the

narrow coastal plain (FiGuee 11 - 12), This escarpment is cur

wrable steep-sided ravines. Supporting this defensive

linge arc 15 for secondary defense thar can be es

tablished al ¢ larger canyon-like trenches thar are «

inte th v particularly the trenches of the Cagayan and
rs and their tributaries ( Ficure 11 - 13 ), Near

the headwarers of the Mar

Tago

rao River there is a pu

from the lligan Bay-Lake Lamao districe

i 158 thae gives

acfess southenstwi

(FrGure 1T - 14}, bue the dense forest wese of the pass would

'=|I-..-.I- o overland travel ther

(78 Lanas Uplawds,

West of the Bukidn and extending toward

narrow isthmus between [ligan and |

1 Bays, 15 an area of

diverse terr features. The sou

wstern part 5 formed by a
I )

h valcani ,'*.IL:\ trending almost ease-wi gr, i lud
ing Mount Piapay

gan |4y,

Mount Larukan (7,598 feer

o diserict

long and sweeping, similar o

In the northeastern pare of the area, exrending northwestward

trom the Bukidnon Upla Region, and forming the peninsula

berween [ligas

I Macajalar Bays, is an are

of hilly terrain,

not parcicularly high laverage elevation 800 o 2000 feecr

bt exceedir rough

I'he coaseal |'|-I:I: bar erng Mindana 1S NACROY, EXOCp

at the head of Pang

|'-.|:. (the narrow extension of Higan
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Northern edge

Bay ), where the
mipor part of the region

land surface that rises gra

it Bukidniw

consists ol

Looking § from Bugo on

good o

e Are gEroir e K fULEIRCS 4 I in NIy

n und
iN unauis

ally from Higan Bay

& 3w IIIIi-'\.

ake Lanao

The dissed

clenses. { See g PaT0and IV

o] estarpment seen in the

Ficumi 11 - 14
anguin River

Uplands. K
ng N roward lower sliope

of K
1 the upper Maridagaso valley and the

15 10 the far lefr rear
amd contimues ¢
lake roward the pass leading t

On the west side of the [

and paralleling it

(Crurayan ) Mountain Rangs

This range swing
the southwestern end of che lake, and w

I'he ns the coast of lllana Bay, forming

blocks land commun

wns between the ¢

portons of 1llana Bay. At the western end of

ens southwar

a bele of rough terrain

ASIETn and

middle distance afers

Lake Lamao are

istwitrd on the ease side of th
1 the Bukidnon Regon

15 the Gurain

b xl.l".r'.l..lr.| near

s far

thiat

wrrhern

the regon, there
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15 only a belt of low hills separating the coaseal plans ar the

heads of [llana and Illigan Bays. This sthmus has considerable

wds the easiest crossing of

strategic sigmihcance because i
Mindanao from south to north, Within the region, there are

1 pOornEs pow ard which land communications focus an the Lar

Upland Re

I'hese are » gap berween Hlana and lligan

the pass ar the southwestern end o
Crurmn Kange

Bays { mennoned above )
Lake Lar
and the norchwestern end of the volcanic region lving south
Figumne 1]
of Lake Lanao {near Dansalan) berween the Gurain Range

the norchwestern extension of the Kalatungan Mountains

o, berween the southern end of the

it the lake 163, and the gap ar the norchern end

and

morth end of
oward [ligan Bay. 1943, Charas
undulating re

nag Liplands, near
lake Laman, across Sag

(8} Western Mindawnao,

The western end of Mindanao. incl g Zamboanga g

I rough

Misamis Occidental Provinces, is essent

MOUNGINoUS erram wsolated sepments of coastal I;'-!|||:'\._
portion af the ro
» 000 feer, but Moune Malinds

Misarmis Oriental Province (west of [ligan Bay) rises o 7

cd terrmin Lies ar elevanons of

The greater

—_ ]
fram 2.0 in he center of

fo w o neenor of Weseern Mindanao s difficuls

Fioume

Il 73, and 15 hietle known. The longess
7.

crn

found ar the southern emd

coastal plains arg
Peninsula (Ficure 1] - 18
wever, the width of

plains docs not

ind along t

' here,
A

Sibuguey River for abour 20 miles, from the northeastern

ier bairly large lowland extends up the

of Sibuguey Bay. One ol the few cross-country routes in the re
J |

gion lies berween the lower part of this valley and the sp

port of Malangas, on the west side of Dumanqguilas Bay. The

w15 the coastal road chat

only good land exit from the re
The western termuinus of this road is

skires the north coast

Sindangan, on Sindangan Bay, Foot or pack erails affoed the

Famboanga

S -C oL MOYEMent  aurss

only means
Peninsula. Movement along routes paralleling the southern
coast is hindered by hill spurs thar form rocky peninsulas, by

rough coral terraces, and !'!u SWILMpyY Sorcam mouths

(9) Cotabata Basin.
f covers 1,800 square miles, [t CpEns west

Thus

large lowla

st side of Moro Gulf, Te s approxumately 6 miles

wird to the
long, from northwese to southease, and 30 miles wide { FiGung
I 195, It 15 similar to the Agusan Basin in chat it contains

INg=n and

arge areas of poorly drained land, such as the L
200, and a dense netw

K Of

Liguasan marshes ( Fioure 11
¢ sereams, The northern poroon of the region

sluggish, wer
ne of low, pravel and limestone werraces. The

s bordered by a

castern portion merges with the long slopes of the volcanoes in

the Mount Apo area, ar
steep northern front of the Southern Mountain Region. At sev

e southern border is formed by the

lls of soft himestone rise

weed, low, far wopped |

cral I- ACCS, 15

above the flue surface o
I Pikie ( Fort Pikic)

region, except by sea, have alrea

the |'|.|||'|. such as the Cotabaro airfic

Reina Regene,
I wen

Entrances o
treaged in the descriprions of adjacent regions. These entrances

include: the Koronadal cornidor feom Sarangani Bay; the

pass from the west side of Davao Bay; the Bukidnon Upland

route via the Pulangi valley; and the Lake Lanao-lllana Bay

via the Malabang tal plain and the Balue Lake dis-

ronae
erict (Figure II - 21)
avoud the poorly drained secrions, ke
he northern side of the basin Approaches from
ild be hindered by the Distriburaries of the

The highways of the area generally

1 to the slightly higher

terraces along

the seaward side we

Mincdar River,

(10) Adjacent isfands,
There are 88 islands exceeding Y2 mile in dismeter which

are adjacent o Minda ical char

to. They vary greatly in ph

acter and military importance. One of these, Samal Island { Fi
LURE I

22}, has particular s ance because it 15 large and

lies near the head of Davao Gulf and e wite the city of Davao

erween is uriliz
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i Province, Looking NW o

D, Sulu Archipelago and Basilan Island.
All

'““.lrll':‘-!"-rl\.:ll '||"' (4] ¥ AN [ n '||||-: ASfErn I_‘kl_"|||:|| Are

1 rII".

the larger islands in the chain that exeends fr

rugged and forested. Of chese, o Tapul contain ap

preciable areas of § i rolling ¢ cross-1sland

r

. with a |-_.|_

T |
©r 1slands in

5 for military operations I the §

the archipela nd Hae, and appear to hawve

. however, are low

lopment

suitable sites for aird

(1) Basilawn Island,

The large island lying south of Zamboanga Peninsula { Min
1) 15 Basilan, It is 35 miles long

from east o west, and 23

the

10of 3,317 feet

miles wide. Most of the interior is hilly to mountais

hest peak, Basilan Peak, rising to an ele

There is o serwes of mountan peaks encircling the interior of
I g

r. Withun this cir

id 5 or & miles inland from the coa

terrain is less high, consisting of rolling upland co 1ty
The FATEEST lowland area 13 .=|-II|_;.' the northern coast in the
vicinity of Lamimn, the largest settlemene on the island, The

lowland along the southwestern coast is flar and swampy

(2) Jolo lilawd
lolo Island is 38 miles Ic ng from west to easc, and 3 o 14
miles wide, Sevy

gendly rnising slopes (Ficure I - 23 Ihe

volcanic peaks and hills rise singly from

1 15 i fhée wose, “Illl'

rIII_'_'.".'I: |'.I." al r|::_ I"-;

on, with 6 of these surpassing

HaTHT ) teer cley

peaks rise

ks have craters ac their

2,000 feer, Some of these v b
summits. Between some of the |'l'.'.:L-1 are wide Passcs or x_|.||.-',-\.
followed by roads thar seeve the island exceprionnlly well. Most

of the uscable g trend from norch to souch, Many gullies and

steeper hill slopes. The m
ly  local

barriers 0 cross-count

amd as a general rule, such travel would not be difficulr. as there

are wide areas of open grasslands and culrivared fields. Swampy

e of th

reas would hinder deployment of troops in

Hats such as in the wvi of the town of Jolo

shores of Tutu and Maimbung Bays

(3) Tawstatwi Island,

This |.|r_.:: island, located. near the southwestern end of the

Ll

pelago, 15 32 miles long from southwest o north

3 1o 16 mules wide. Mose of the interior is

hilly terrain (Froure I - 243, The highest point is

Mount Sibankat ( 1,803 feet). There are only a few fairly lirze
|

reme sourhwestern

ireas of low, level I, such as ae the

end of the island ( Ficure 11 - 25, and near the hwestern

berween the Dungun River and Kula Kula Channel, The
n M

L4

waseward fre it Sibankar 5 com

of sedimentary rocks which have been disseceed wirhour a

tlar pattern of valleys and ridge lines. The no

an the other hand, is composed of a differen: Ve

WEDLS OOt

Inerec is |'.:III':,.| d mMore or less O

trending northeast-southwest. Several a sites are report

Tawi

iwestern part of

Ihere are 165 i th

hing 13 mile. Most «
have potential military value an

FrGures II - 26 and 1]

IMCTEr CX0c

if the lower islands
E. Northern and Eastern Borneo

1 - - r v h nteEr
I8 are known about terrain condirions in the interior

Few det

The coastal districes, on the other hand,

part of this |
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tarrly well known, particularly along the west coast. The in

rerior consists almost ennrely of highlands, most of which are
compased of rough rerrsin. High mountain ranges do pod con

soruee

i large percentage of the land area excepe in the north

rin of the region, where a series of ranpes, trend

WICsIor

theast o sourthwese forms a barrier [ Cast-wese,

ng from
cross-country travel. The highest of these ranges is the Crocker
Range, which culminates in Mount Kinabalu, elevation 13 498
teet (FiGure Il - 28). There are several places in the intenior

where stream valleys widen o form Har o rolling, basin-like

essions, such as in the Pegalan valley southeast of Jessel

aries of the Koem

and ali ng some of the Upper
Sembakoeng, and Sugur Rivers, With the exception of

|, arvd of licele mili

an valley, these basins are isolar

tary importance
n on che

Coastal lowlands are wider along the easr coast
west, because the largest rivers in the region flow our o the

vistern or northeastern coasts, building  exrensive  alluvial

deleas near their mouths. A characteristic of nearly

plains a
all &
of hills that rise steeply from the surr
pular pattern of distribution or alignment { Fioune 11

the coastal are

15 the presence of isolared hills or groups

-.:|:||||:!.: lowlands wit

" GEOGRAPHY

| —

There are no well-developed cross-island routes. The almaoss

I forese, the hilly to mounrainous terrain

FUS COVETIOE

con
lack of settlemenes in the inerigr have -!'I|l.'lr|'.--:'|:. dis

and
couraged the construction of roads berween the eastern and

e

western coasts. Moat eravel in che tnterior 15 either by boart
by foot over native trails. The best potential
Is westward from
Miount

the larger rivers, or

route for devel pment les

Sandakan to the basin in the upper Sugur valley ease ol

Kinabalu, and joins the Kora Belud-Pegalan valley-Beay

CrOSS-isiand o

roure ar Ranau
Inseead of dividing Borneo into terrain regions as was done

of Halmahera and Mmndanan, only d

in the descr 2 d
o rthe areas ender Durch and Brirish

VISINS | COrresps
control priot o the war ) will be described

(1) Datck Borweo (north of che Equator).

15 essencially an area of rough, hilly

This part of the regi
rerrain, fllll:...'-:l" on the west by a low mounnin range, and on

Tramned, alluw

plains

the east and souch by wide, i

I'he largest area of such river plains 15 n the sourheast, in the

basin of the Koetm River. A
ever plains is found in the multiple deltas of the Kajan, Sesa

arca. of low, marshy

ng Rivers. The Sangkoelirang and Beraoe

jap, and Sembak
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r mouths, A large

d lowlands near th

Rivers also have broga

the interior consists of dissecred plateae country

ind narrow. The underlying rock is
pring 'I'-'-I:" sedimentary, in luding much sandstone. Cross-coun-
tey travel is hinde red more by stream HOTBCs and dense e oA

in is the Muller
which forms

uin barriers, The

tien than by moy
Range, between 3,000 and 4,

N corner of

0 teer i

he northern

the extreme southwesm T
exeension of this range, the Iran Mountains, is lower, Still far

ther north, the mountains increase in elevation

and the range

splits into several off-shoots which form che rugg neain

hains of British North Borneo, If it were necess: Iy, i’-l:lr-:'l'lr:.=.|
routes for motor roads could undoubtedly be found that would
connect Dutch Ease wwo with Sarawak, Brunei, or British
Narth To de '.'|.-|.-|- any such routes, however, would re
quire an immense amount of labor, primarily in clearing
i-'l-:_|_'|\.

and constru

forest, grading and filla

(2} British North Borneo,
more rugged than the Dutch

This part of Borneo s much
weviously described. Along the wese coast 15 a

as River. Hills thar

loseland

thar is widest in the delea aren of the Ps
s, bar are

rise steeply from the plain are scactered near the
Pl

grouped ineo a bele of foorhills a few miles inland. In general,

im Pikit

lands ar basin ed

the coastal lowlands become narrower toward the north, and

laced cntirely by hilly terrain in several narch of

Tuaran, The Crocker Range forms almose a ¢ us wall
115 miles inland. It is broken by

e of the Padas River, southease

facing the west coasr, abour 1

only one major pass—the por)
tore. Another pass that is much more difficulr is locaeed
s of Moune Kinabalu, and connects
isuk River that flows
ta Belud. Northeast of
d

ainous backbone of the penin

the Ranau plain with the upper Te
out to the west coast norchwest of K
Mounrt Kinabalu, the Crocker Rar
ing north and forming the

branch exte

e other by nding eastward o b

sula west of Marudu Bay,

joined by other ranges from the sourh
I:l.

The largest interior depression is the
o : trough fro uthwest on the east s
the Crocker Range. It

and Tambunan} it is a flag, grassy basin se

m norchease to

5 Lnear

varies in width, but at 2 point
1l miles

Kenin
in width. The exit southward from this valley is via the Padas

gorge, and that norchward s over a faicly low divide into the

a partilly dissecred plateau Iying east of the bas

Ranau p I
if Mount Kinabalu

Ease of the major dran
eneril features of the terrain are similar to chose

e divide, in northern Borneo, the

n the Durch

thiost

territory farther south .I."Il.'l"'.lll.-'-.l:":l."\:'l'\- ire larpeer ¢
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Western shace of Tapul Island. Looking NE

(3) Adjacent silands

There are 72 isl;

mile which are adjacen: wern and Eastern Bor

in physical characrer and malicary
rudied in detail. Tarakan Island is dis

ncal Areas
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of relief. In the inter
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SIrCaAms
In the Minahasa Region
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the r of Northern Celebes
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Laldk] g rl'.ll.i"'. rII". presence of I \\.('I: .II.I!

Eiry 'ki'-l,l!'\
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There are 2 main corredors

wiest

pone on the route being only 764 feet in clevaton, The former
requires an ascent of abour 1,200 feer o the plareau level, Cor
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t ferridan an IIII YICINILY

plarean, wi

l'ondano. Routes connecting the interior basins and platcaus

'.I\.IIII the Coast are more frequcnt _|||-r I the !|||_':i"\'L|\_-|: COdLse

possible it from the west inoo the

Bone vall

it ineo the werior 5 from Goronelo eastward u noe

across a hilly divide o the platcau country near the headwarers
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These coastal lowlands would not be suitable for the .Ic|-|. v

ment of mechanized forces except locally, because of swan

and it is doubcful if there are many places suitable for aick

development. Exits from the plains are only lateral ( parallel w
the coase b, and none of them ||l||-'-'l.|r.'1 BOCESS 00 the sorateg
Minahasa Region ar the northeastern end of the peninsula

The only districe that appears to have SEPACEZIC IMpPOrTance

from & rterrain !-r..1||-:|11|-|r:|; 15 the Gorontalo disericr, He re is a

lowland, the Limboto plain, lying inland from the coast, with
one narrow gap in the coastal range as its only southern ap
proach (FiGure Il - 32}, A pass leading from Limboto plain

northward across the peninsula o Koeandang has a maximum

elevation of only 1,384 feer, and o potential route leads east
ward, via the upper Bone valley, o che Bolain: Mongondaos

,:"Llrr.'.ll_" with its road connecrions to the Minahasa H':'."-" n

(3) Adjacent islamds,

There are 29 isla a mile or more in diameter which are

adjacent to Northern Celebes. The largest island is 12 miles

long. Most of the islands are less than 2 miles long, S
these islands have military significance in that they flank

approaches to critical areas in Northern Celehes

22. Drainage and Water Supply

The -|r.||r:|.;I|.;| and warer su ly of each of the major sectors

the Celebes Sea Area are discussed individually in the fol

lowing paragraphs

A. Halmahera and adjacent islands.

Drainage conditions in many parts of Halmahera are un
favorable for military operations, bur water supply is generally

.I-.|-:'-.j---'-‘.l. for lar forces

(1) Kivers
The rivers in Halmaher Without EXCEMIDN, arc |-|_|-,-|H_|_j,|{.

heer ), Sandbars block the mouths of

only for native canoes

rivers preventing the entry of larger crafr, Most of the streams
are short and swift. Almost all are fordable, however, excepr

after heavy rains. The largese stream on the island is the Kaoe

River, and it 15 the only one which ix navigahle |-.:|- large prahoes

of 3 o 4 foor drafe for any considerable distance. The sandbar
t the mouth of Kaoe River s awash ar low tide. This river 150

barrier to military advance. Other streams thar would b minor

in their lower courses are the
abo (north of Galela), the Mede (berween Galela and To
belod, the Akelamo (near the end of the northeast peninsulu ),

barriers 1o cross-country fray

the ?‘-ll':_-.’-l-li-' {on the southwest side of Boel; Bay ), the Lamo

Flouge 11

MNorthern Peninsula, Looking N and inland ugh gap in

oastal range ww
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{on the Soesoepoe Plain ), and the lboe (mid-way on the west
coast of the northern peninsula ),

{2} Lakes,

The only lake of any significance on Halmahers is Galela
Lake, located several miles inland from the head of Galela Bay.
Ir is about 2.6 miles long from east m west, and abour | mile
at its greatest width, It is reported to be suirable for a seaplane
anchorage.

(3) Swamps,

Swamps and marshes constitute ane of the greatess obseacles
to military operations on the island. Their mose common loca-
tion is near the mouths of the larger streams and paralleling the
shoreline behind the beaches, although in a few cases they may
continue for several miles inland along the stream courses. The
swainps are poorly drained areas chat are pericdically Aooded
by fairly shallow water and tend to have a forest vegetation,
while the grassy marsh arcas develop where there is deeper
flooding. As a general rule, the marshes are even more difficule
to cross on foor than the dense palm forests of the swamps.
Mangrove swamps are commonly found along the muddy
shores of shelvered bays, such as in Loloda, Dijailolo and Dodin-
gn bays, and at river mouths, Listed below are the largest areas
of poorly drained land on the island, given by terrain regions.
{No distinction is made berween swamps and marshes, )

(@} Somtbern Halmabe- {¢) MNorthern Halmahe.

i, i,

East conse
Morchwes: of Foja
Mosthwest of Weda
Along the lower course of
the Kobe River
Wess comst
Morch of Lifofa
West and nocthwese of
Pajaheislam
{(h) Cemtral Halmahera,
East coas:
Central poetion of the south
coast of Boeli Bay
The lower portion of the
Sangadji River valley
South side of Kaoe Bay
Wese coast
Between Cape Dobegasi
and Akelamo
Along the mainland coast
opposite  the Woda Is-
lunds

(4} Water supply,

East coass
Moartheast of Akelamo on
the norchwest side of
Kaoe Bay
River ¥,
Naorth of Galela
West coass
Easr side of Loloda Bay
South of the mouth of the
Tboe River
‘The head of Disilolo Bay
The north side of Dodings
Hay
{d) Morota.
Soucheast of Wajaboela on the
WEsE Coust
(#) Batjan Iiland,
Easr of Labocha
East side of Sambaki Strair on
the west coast.

Nowhere in the area, does the difficulty of obeaining drinking
water arise. Nearly all villages abtain their drinking water from
wells, generally only sufficient for village requirements. The
water supply can be increased in any locality by digging addi.
vional wells, or by utilizing the water in streams. Inland, moun-
tain streams are available everywhere. It is advisable, however,
w boil or trear all drinking water w remove possible con-
tRmination,

B. Sangihe-Talaud Islands.

These islands are well drained for the most part,
There are no navigable rivers, and none of the streams is

sufficiently large to be an obstacle o overland travel. There arc
no lakes of sufficient size o be of any military significance,
There are a few small swamps located on the fae coaseal plains,
particularly near the mouths of the small valleys. They are
not of sufficient size, however, to be effective barriers, Although
little sccurace information is available, it appears thar warer
supply would not present serious problems, except for unusually
large military operations. Since there are no rivers or streams
with a permanent flow, the normal fresh warter supply is ob-
mined from wells.

C. Mindanao and adjacent islands.

In addition to the text material following, a great deal of in-
formation about drainage and water supply will be found in
the regional relief descriptions in Topic 21,

(1) Rivers,

Despite the large size of Mindanao, there are only 2 rivers
thar can be used for water transportation. These are the Agusan
and Mindanao-Pulangi Rivers.

(@) Agwsan River. This river has the following depths m
its western entrance: 9 to 10 feer at low water, 12 1o 14 feet ar
high water over the bar, Above Butuan, it is usually navigable
for about 12 miles by vessels of 8-foor draft or less. At this point
there is a rocky obstruction over which boats of G-foor draft
can pass. The river is navigable in all seasons by boats of 5-foot
drafe as far as Esperanza, and in all but the dricsc weather as
far as Lake Lumao, almost 60 miles from the mouth. In the
wet season, launches with a 3-foor drafe may go upsercam as
far us Bunawan and Veruela, While the Agusan is fairly decp
and wide (from 400 to 800 feet), the channels conseamntly
shift, and it is advisable to use local guides wherever possible.
The entire river basin, for 15 t 20 miles on either side of the
river, is low and traversed by a network of interlocking water
courses. The highest ground is found along the stream banks.

() Mindanao-Pulangi River. The bar at the mouth of
the Cotmbato entrance to the Mindanao River has only abour 5
feer of water over it at low tide. The south entrance i3 used anly
by small native craft. The lower pare of the river is navigable
to launches of 5- to 7-foot draft as far as Paidu-Pulang e low
water, and 1o Pikit ar high water. Small launches can go up 1o
Kabacan ar low water, and to the Lumatan River at high warer,
There are only a few strerches of firm ground along the lower
ccurse of the river for good boat or barge landings or for bridge
approaches. The current is fairly strong, The lower valley is
covered largely by rice paddies ( Fioumg 11 - 33), and the num-
erous water courses thar form o nerwork over the valley floor
would be a handicap o military operations

(¢} Other rivers. The other tivers are not navigable by
river launches excepe for very shore distances (usually less than
2 miles) near their mouths. As a general rule, they are obsacles
to movement only on the flat, narrow coastal plains, where they
cemmenly have tidal characreristics, or in the mountains, where
they become raging torrents following heavy rains.

{2) Lakes.

There are many large lakes on Mindunao, bur most of them
are located in the marsh and swamp country in the Agusan and
Cotabato Basins, and have poor shores or are difficult of access,
Lake Mainit south of Surigao, and Lake Lanao, northeast of
Illana Bay, however, bave potentialities as seaplane anchorages.
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Fiune I1 - 54
Western Cotabato Basin, Flooded rice fe

lew miles east of Corobaro, 1939

aned, This egpe-sh aped lake is about 15 miles

v south, an miles wide, cthe

norehern end, Ir s relacy clear of ahstru

severil sections of shoreline suitable for

e, This is the largest lake the island, and
i

(&) Lake

a0 Plaseau ar an elevati ! feer. It

located on th

1 | A
5 CICdr .II|||I|II

the frequent squalls which arise suddenly, particularly in the
1 |

ts use by seaplanes is hand: wped mainly by

late afternoon

(3) Sewamps.

The 2 great swamp and marsh areas of the G

er the descrip-

Agusan Hasins already have been mencioned ur

| ey

tion of terrain, They are significant barriers to any cross-co
[P0 MOVEment at any season of ar. They COMEAn mnu

| ]
merable interlox King warcroourses

nd ponds. The «
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sula; and ar ¢ mouths of streams flowing into S LE

Dumancuilas Bays
(4} Water 'n'rlf-'lfln'.}

15 no problem of an fresh water s

a0, Streams, lakes springs wells could supply an

mber of troops. The on

ssible exception to this

B0 15 0N SGAThe W the ¥ (] LTS LEEAS, SUCH as e
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tirn of the domestic drink i Mindanao
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for drinking U POsCs

1. Sulu Archipelago.

Mane of the streams of this group of islands is large enough

non, A few have SWAmpy

o be of any value tor water rranspo

tidal estuarses char would be o NESOME 10 CIOSS-COUNTIY move

wnts, There are no lakes of militarsy importance in the archi
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lands. One location s alon

angrove s almost umversally present, The other loca
| I

along the lower courses of the streams, where they cross

to May. No d

Islands, bur elsewhere warer is

D

pecially

tered on Basilan or Jol

premmuum, since there are few permanent streams, springs, wel
or other all-year sources, Shallow wells are dug, from which

ned .I|IIi CISIET NS

imited quancines of brackish water are

roare tairly common. IF traveling souch

tor ool b Lng ramw
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(i} r|:-. AADYE POPLEETGN 1IN many pares of r||{ -...__rl;:-r-| |-.|,|

and they are reluctant to give or sell warer

Borneo and .u|j.L-_-.'||.|: islands

Drainage conditions are of primary milieary sigmificance in

many parts of Borneo

(1) Rivers,

Within the portion of Borneo treared in this study, there is

if-"ﬂ-"l.!'l ::":l' FINers [||_|r How :-\.Il.'\..ur_l rll':' WOSst

4 BT Conrras

those flowing toward the east coast. The former are

CORTLTRCEA Y '\:II.I|| .:'I'.:. L3S !f_ and are of use For warer !'_|||\_|._|rrd.
1

15 the |

tim anly for shore distances. The main excepti
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| .|
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cs. The river bottom a

ways muddy, On the Beraoe River (the lower K

Rivers) the first firm gravel bank in the st im 15 ot reached

unril 0 miles abowe
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Swection; with falls or rapids. Many of the rivers have narrow (3} Swampi.

porges along their middle courses, yer have long stresches of mdmmwmuﬁlﬂﬂﬂtw

navigable wuver farther upseream. Use of rivers by large ocean - the mouths of screams, Most of the fresh

poing vessels is hindered by bars ar the river mouths, bur several plains, especially near &

thvers. sach & the Ki Sesajab, Beraoe, and Mahs.  WRIET swamps contain much sago. The swamps are difficult w

kam, have been eotered by vessels having less than 13-foor drafr.  cross on foor, particularly during the wet scason. The coastal
trails usually keep inland away from the swamps, or follow the

(2) Lakes. narrow sandy besches.

There are no lakes of any military significance in this portion
of Borneo,

(3} Swwamps,

Swamps and marshes are o common fearure of the rerrain on
the broad, fooded, river plains. They include both forested
swamps and grassy marshes, depending on the depth of flooding.
Although found aleng the lower courses of all of the larger
rivers, the swamps are most exoensive, and are very significanc
terrain barriers in three broad areas:

The Mahakam basin (the northern portion of which lies north
of the equator and within the boundaries of this snady ).

The multiple-deles region berween the mouths of the Kajan and
Sesajub Rivers

The area berween the Kinabamngan River and Sandakan Bay.

(4) Water supply.

There is no lack of fresh warer in any portion of the main
island, owing w0 the heavy rainfall and numerous rivers and
springs. Some of the smaller islands, however, particularly the
low coral islands ro the northeast, have a water supply problem.

F. Celebes and adjacent islands.

Dirainage conditions are diverse in Celebes bur water supply
is adequate almost everywhere,

(1) Rivers,

There are no large rivers in Northern Celebes, A few streams
are navigable 1o small boats of shallow drafe (3 o 4 feer) bur
only for short distances. The rivers of Celebes usually have
characteristics typical of mouneain streams along most of their
courses, but where they cross the narrow coastal plaing they are
generally unfordable and wind scross swampy flacs.

{2) Lakes.

Thete are several lakes in Northern Celebes, only 2 of which
appear to be suitable for possible seaplane anchorages. The
largest is Lake Tondano, which has a greatest lengeh of 734
miles, and & maximum width of 334 miles. It lies on the Ton-
dano plateay, in the central portion of the Minahasa Region at
an elevation of 2,269 feer. Mountains lie near the northwestern
and southeastern sides of the lake, but there are clear approaches
by air from cither the northeast or southwest end of the lake,
Lake Danau also appears to be large enough for a seaplane
landing, but it is almost surrounded by high volcanic peaks. It
is 37y miles long and 1 mile wide. The lake is located in
Bolaing-Mongondow Province, and is the source of the Poigar
River.

A third lake, Limboto, is locared just west of the town of
Goronalo. It has the shape of a rough rectangle, is about 7
miles long from east w0 west, and 4 miles wide. It is very shal-
low, however, and may be dangerous for foar plune use, Tt is
bordered by considerable stretches of marshy ground ( Ficure
Ir-3t).

(4) Water supply. ;
The supply of fresh water throughous the region is adequare
for normal miliary requirements.

23. Soil Trafficability
(Fisune II - 44).

Sail trafficabilicy refers w the capacity of soil 1o support the
movement of military vehicles. It refers especially o cross-
country movement of vehicles and to traffic on unimproved
roads made of local soil, rather chan o traffic on improved or
surfaced roads.

A. General facwors affecting soil trafficability.

The difference in crafhcabilicy berween the coarse-, medium-,
and fine-textured soils is not as great in the Celebes Sea Area as
in higher latitudes. This results from the type of weathering
{lateritic) which is characteristic of the area and which gener-
ally produces medium., and fine-textured soils which are friable
and allow excess precipitation to drain rapidly. In spite of this,
the general soil trafficability is moderately unfavorable,

Whenever seasons are referred to in this section, they are
those of the Northern Hemisphere, in keeping with the trear-
ment of climate and metearology in Chapeer V.

The frequent rainfall is cumulative in its adverse effect upon
trafficability since there is listle time for the soil to dry cthor-
oughly between rains. The rainfall is also generally heavies: in
the afternoon or evening, and this tends to prolong further the
nontrafficable pericd, since much of the time berween rains
occurs at night or in the morning when there are unfavorable
conditions for the soil to dry.

The weather factors are generally unfavorable to the move-
ment of vehicles, and largely offset the generally favorable drain-
age properties of the soils, Furthermore, the larger islands have
heavily forested mountain regions in their inceriors, which re-
strict movement to discontinuous coastal plains separated by
rocky headlands and swampy areas, Many of the smaller islands
have steep, rocky slopes or, where they are of low elevation,
have a heavy mangrove cover. The most favorable soils for
trafficability are those developed on coral armlls, coral islands,
and uplifeed coral rock along the coasts of the larger islands.
These soils are generally trafficable at all times.

No soil surveys of any extent have been made in this area.
However, written descriptions and geologic information have
been used to map the general soil traficability where possible,
Since geologic and topographic information is, iself, incom.
plete, the soil rrafficability boundaries are approximations, With
these considerations understood, the sccompanying map (FiG-
URE II - 44) and the general areal descriprions following
should be of use in determining roures of movement, and soil
trafficability conditions t be encountered over chosen routes
under different weather conditions,

09
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B. Soil wrafficability in Halmahera,

On Halmahers and some of the larger islands, such as Moro-
textured soils ocour in rather narrow, discontinuous coaseal
srips. They are derived from layers of conglomerate, volcanic
ash, uplifted Hm.dq.lndmulinmhddndinvuy-
ing combinations. These soils are trafficable except when food-
ed by very hnmrrﬂn.ﬁmeumﬂmilm-d:diﬁndthmy
places, however, by mangrove swamps. On some of the smalles
islands, such as those of the Widi group off the southeass coass
of Halmahera, the coarse-textured soils are derived entirely
frmuplifudm‘-lmd:,dﬂhvuynpidl;.mdllmuldh
erafficable e all times,

mmmmﬁhm:heﬂllm:hﬂ;mpofilm
mdmwhidamhmnhmmmmdiumm
indﬁtuﬂyhmmhmgmdhmlﬂmmd:-
veloped from a variety of rock types, including old consolidated
volcanic debris, more recent volcanic flows and ejected vol-
canic debris, sandstone, conglomerate, coarse- and medium-
vextured alluvinm, schists, and granice, They extend entirely
across the islands in some places, such as the norchern peninsula
of Halmahera, and the southern peninsula of Halmahera in the
vicinity of Weda; also on Ternate, Tidore, Mo, Makian, Gebe,
Gag, and Kofiau. At other places in the islands these sails are
separated from the coast soils which are usually coarse-texrured,
as in southeastern Moromi and on Kasiroeta, Batjan and Man-
dioli. Taken as a group, these soils should be trafficable excepe
during and immediately following heavy precipitation. How.
ever, where they occur in heavily forested mountin regions,
their trafficability will be very poor regardless of weather,

Fine-textured soils also cover large areas on Morotai and Hal-
mahera, These include silty clay loams, clay loams, and clays thar
are developed from dark-colored igneous rocks, limestone, marl,
and fine-textured alluvium. These soils are friable: although
slippery when wet, they recover rapidly from the effecs of pre-
cipiation. They may be considered somewhar less erafficable
than the coarse- and medium-textured soils. These soils also
octur in mousminous regions where unfavorable wpography
FESIICES ground movement.

Intermittently fooded soils occur ar many places along the
coasts of the islands, usually ar the mouths of streams and sivers,
These soils are alluvial types and are froquently flooded and
nontrafficable during and after rainy periods. During dry
wegthes, however, they are moderately trafficable,

The swamps and marshes in the Halmahers group do net
usually cover large areas in the interior, The larger ones, which
are on Halmahera irself, have been mapped and should be con-
sidered nontrafficable ar all times unless ground reconnaissance
reveals feasible routes not now noted on available maps. There
are fairly large areas of swamps and marshlund on many of the
coastal Jowlands and along the larger river valleys. The SWRmpPS
{miaeras) are very wet and muddy with standing warer. Locally
in such areas, & man may sink o his shoulders. The marshland
{drasland) is also muddy bue less deep, and generally there is
no standing warer. No artempe has been made to map the nar-
row coastal mangrove swamps. These are serious obstacles to
landing operations at many places (Chapeer IV and accompany-
ing Plans),

The most favorable season for ground movement is fall,
while the least favorable is spring. Trafficabilicy should gener-
ally be better on the southeastern consts of the largen, islands
throughout the area, especially during the summer and fall,

C. Sangihe-Taluud Islands.

Almost all of the islands of this area have coarse- and me.
dium-textured soils developed from volcanic ash and lave,
ﬂun‘hmmﬁnﬁhmduﬁumﬂhmﬁﬁrm
huwuiuﬁll&mddthlm&undmuﬁmudhﬂt
hﬂ“ﬁvrmhmnﬂmﬂthhhn&hwnwdmm-
raphy and steep coastal cliffs, but the larger islands such as
m.mmmmmxmqmem
lwrmnlummufwhkhmmmnmdﬂmm.
trafficable. Masie Islet in the Kawio group is low and sandy and
should be crafficable ac all rimes. Average rainfall in these
islands is about 135 inches and shows no significant seasonal
variation, so that throughout the year there will be periods of
nonerafficable conditions.

D Mindanao.

Becusie of lack of complete information on the sails and
pulom-ufﬂ&m,d:rmﬂ'mbﬂithuhﬂﬂld:pmd
from Pendleton's agricultural topography map, This divides
the area imto convenient units, based on topagraphy and land
m,whi:hlhurcﬁmmlusefuldqgrutheryp:ufmiluﬂ
erafhcabilicy.

The low plains and gentle slopes of hills, not more than
several hundred feet above sea level, have mostly arable, well-
drained soils except in marsh and swamp districts. Mose land of
this type occuss along low pars of the coast and marginal serips
of the main river valleys. The soils are in laege part developed
from poorly consolidared alluvial and litaral sedimentary de-
posits, terriary sediments, and boch extrusive and intrusive
igneous rocks. The soils developed are mostly trafficable except
during and immediaely after heavy rainfall,

Another group of readily traficable soils consists of those
developed on high land with gently sloping areas large enough
for extensive cultivation. Usvally these are friable and well-
drained clay soils from unconsolidated volcanic debris, although
some alluvial soils are included. They are mosely traficable ex-
cepe during and immediately after heavy precipitation. The
gentle slopes on which they occur are those flanking large
volcanic peaks, Movement is relatively unhindered parallel o
the slopes, bur since there are numerous deep ravines and val-
leys radiating from the peaks, continuous movement at right
angles to the slopes is practically impossible.

The mose common type of land in Mindanao is rough land
at intermediate altirudes. The soils in these areas are thin, well-
drained, and erafficable where topography permis excepe dur-
ing and immediately after heavy rainfall. They are developed on
a variety of rocks including poorly consolidated alluvial and lis-
toral deposiss, recent unconsoliduted volcanic debris, tectiary
sedimenes, and older lavas and intrusive rocks. These soils ex-
tend from high mountain areas o the coast in many parrs of che
islands. Topography is a more serious obstacle to movement aver
this type of lund than soil or wearher conditions, except in the
valleys.

Land having periodically anfavorable trafficability is thar
shown on the map as low rice land or periodically flooded land.
Such areas are confined o the valleys of the Agusan and Min-
danao Rivers, to those valleys entering Davao Gulf from the
nordﬂ,mdmnmuﬂuurmrhmbmngn.m:ypeuflmj
i usually found berween the permanent swamp and marsh
areas of the central pare of the valleys and the better-drained
land an the lower hill slopes. Where cultivared, these lands are

N—
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usually flooded and noatrafficable from Seprember through De-
cember in the northeaseern pare of Mindanao, and from Febry.
ary through May in southeasrern Mindanso. At other times,
:helcsuiluremﬁnbhwhmdr;.hurmiul longer time to
regain trafficability after periods of rain than the soil types al.
ready mentioned.

High mountain land is common in the interior of Mindanso
and in the central parts of its peninsulss. The rugged pog:
raphy and dense forests in moss of these arcas are the chicf
hindrances o vehicular movement.

The swamp and marsh lands of permanent poor trafficability
on Mindanao cover large arcas, in the upper Mindanao and
Agusan River valleys, where they usually surround the numer-
ous lakes. In addition, there are some smaller areas of SWamps
and marshes along the coasts of Mindanso and the smaller
islands off its shores. Since steep slopes extend o the shores
many places on Mindanao, coastal shallow water and mangrove
swamps are limited except in some of the bays, The more im-
poertant coastal ohstacles are discussed and mapped in CHAPTER
v,

There is considerable variation in annual rainfall and s
seasonal distribution in northern Mindanao, The most favorable
trafficability conditions occur during the summer, while the
worst conditions oocur during the winter.,

In the central pare of Mindanao, the precipitation is generally
less ar the lowland stations than in the northeast. Although
there is considerable variation from place to place, trafficabilicy
in Veruela is generally best during the winter, and least favor-
able during summer and fall,

Along the southern coasts, and particelarly the southwestern
coasts, weather conditions are more conducive o good traffica-
bility than they are elsewhere. Glan has an average annual rain-
fall of 58 inches, and Zamboanga receives enly 42 inches. In
this area, the most favorable season i winter while che least
favorable conditions occur during summer and. fall,

E. Sulu Archipelago.

The soils of this area are of 3 general types, when con-
sidered on the basis of their trafficability.

The first type consises chiefly of sandy soils, developed on
uplifted coral reefs, and found on most of the low islands on
either side of the central arc. These islands include the Pangu-
mran group and those o the southwest including Laparan,
Dammai, Sibure and its gdjacent islands, as well as Simunul and
the low islands of the Tawitawi, Samales, Tapiantans, and
Pilas groups. Many of these islands, including Tongquil and
those islands between Tongquil and Jolo in the Samales group,
Kaludlud and Dassalan in the Pilas group, Mantabuan and ad-
jacent islands in the Tawitawi group, Cabingaan island in the
Tapal group, and practically all of the islands in the Panguraran
group, are largely covered with impassable mangrove swamps.
Where mangroves are not present the coarse-texrured soils are
erafficable at all times.

Among the second type soils some are derived from sedi-
ments. These soils oecur on the larger islands—such as Tawi-
tawi—in the central pare of the arc, and on the high islands of
the Pilas, Tapiantana, and Samales groups also on Marungas, a
small island just north of Jolo. Soils derived from recent wol-
canic rock and unconsolidared volcanic ash occur on the larger
islands of the Tapul group, Jolo, on the high islands in che Pilas,
Tapisntana, and Samales groups, and the separate island of

Cagayan Sulu. The soils from both the sediments and voleanics
are similarly eraficable where topography permits, excepe dur-
ing und immediarely following heavy rainfall. Steep slopes and
narrow valleys restrict movement of vehicles in many of the
islands on which these soils ocour,

The third type of soil is that which occurs in permanently
nontrafficable swamp and marsh areas. The largest of these areas
mMimadunﬂumlp.Tbtwmnwcmlﬂimjw
have not been mapped in all cases but are very common especial-
ly around the small low coral islands,

The average annual rainfall in the Sulu Archipelago is about
70 inches and on Cagayan Sulu, B3 inches. In the Sulu Archi-
pelgo, the most favorable time for vehicular movement is win-
ter, but conditions become steadily unfavorable as the seasons
progress into summer. On Cagayan Sulu erafficability conditions
are best during spring and least favorable during fall and win-
ter, which reflects the island's exposed position m the norcheast

NSNS,

F. Northern Borneo.

Soil trafficability information of only general noture is avail-
able for Mortheast Borneo. Four major bedrock units are out-
lined on Figure II - 44: the generally unconsolidated qua-
ternary sediments of the coastnl lowlands and inrerior basins,
the poorly consolidated tertiary sediments lying between the in-
terios mountains and coastal lowlands, the volcanic rocks of the
Darvel Bay and Cowie Harbor regiops, and the consolidated
pre-tertiary rocks of the interior mountain country, The soils
developed through lateritic weathering from all of these rocks
should be friable, permit rapid drainage of excess water, and be
wrafficable excepe during and immediately after heavy precipi-
tation. Those derived from rocks such as shales, with fine-tex-
tured clay components predominating, have less favorable
drainage properties, are probably very slippery when wet, and
fequire more time o regain trafficability after periods of rain.

Soil information is not available for the southern part of the
Baorneo sector of the Celebes Sea Area. The limited geologic in-
formation concerning thar region indicates thar the soils secur-
ring thete are probably of similar trafficability o those mapped
in the northern part of Borneo,

The unconsolidated alluvium of the coastal areas is least
trafficable near the mouths of the rivers and berween the nas-
ural levees and the better-drained hill slopes. The interior basins
are floored with interbedded silt, sand, and coarse gravel, and
although trafficable when dry are periodically flooded and non.
trafficable. Heavy forest and rough mountain topography pro-
vide serious obsmacles to vehicular movement in the inrerior
fEgIGNS,

Extensive swamps and marshes occurring ar the mouths of
the major rivers and along pares of the coastal lowlands should
be considered nontrafficable ar all times unless found by ground
reconnaissance o be usable. There are some low coral islunds
off the eastern coast, such as Mararoea, which have trafficable
soils ar all times. Most of the islands, however, other than those
at the mouths of the major streams, have rough topography
which precludes rapid movement of vehicles. Most of the is-
lands just south of Darvel Bay are of this type.

The annual rainfall in Northeastern Bornea averages about
100 inches bue is variable and probably higher on the exposed
mountain slopes. South of Tawau, the most favorable season for
movement of vehicles is summer, but north of Tawan this con-
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dition 15 less apparent and there s little consistency in the sea

sonil precipitation records from station o seation

G. MNorthern Celebes,

From what is known of the soils of the northern unsula

of Celebes, it appears thar they are similar to thase of Halma
hera. Because of incomplete information, much of this area

1 as to soil type. Furthermore, the coarse- and

Lannmo I!'.' III.I.;

medium-texrured soils have not been separared These coarse

and medium-rexrured soils cover larg a5 especully in che

ern peminsula of Celebes, They are de
]

mc asn

castern part of the ne

<] vol

rived trom consolidated and unconsol

Branite and granite-hke rocks, from miscellar cous consolidaoed
sediments including sandstone, shale, ¢ nglomerate and lime

stone and from coarse- and medium-rexpured alluvium. They

I"\lrlll'\l.ll'-l'r' EXIC Iroam one Codst o .'I:L I'rlll.'l 1 SLHTIE Il..!l\.l L

are found also on many of the off-lying islands
those along the north coast. As a group they shou

able where topography permits excepe during and immediately

afrer heavy precipitation
Much of the
therefore nontratheal

r of Celebes s mo

] inous and heavily

forested and regardless of weather

There are numerous small coral islers along the coast of noreh

ern Celebes, particularly in the Gulf of Tomini, which have
conrse-texeured soils which are reafficable ar all rimes

| soils cover |

a0 far as 15 known, fine-texiurs
of the n

near e western end

rn peminsula of Cele

These soils are derived from micaceous rocks, soft-sheared basi

netamorphic rocks, limestone, and  Ane-texcured  alluviom

1 be e

cable

5 favorable, these soils shou

Where opagr

during and after heavy preCipitacon, Shppery when Wit
K L f PPer)

XL

|'III_L:I.'.' toy iy and regs triafheabil

wteen, than do the coarse- and medium-rexrured

they require somewh

iy afeer pred

of less favorable rrafficability oceur ar the mouths of the

MEjor sere; These soils are rafficable when drey, bue are fre-

Juently and mpassable during periods of heavy pre

CIpirari

As in the Halmahera Sector, there are fairly lar

arsh land ar places along the coastal lowlands

These arcas are always noncraffic In addition, narrow coas

al strips of mangrove SWRIT s OCour i ny places

il soils predominate in the mountain areas of

Celebes. Although some of these areas between 1200 and 4

1nca RS

have been mapped, many of the unmap

ement 1% impeded

tunous. In such arcas, vehscular

muore by the rough topography than by sail or weather condi-

FaLiris,

The average annual rainfall in northern Celebes s abour 9

s, It is haghest in che northern part where

nchus, and lowese in the sourthern part where 1t IWETaEes TR

inches. Lowest average annual rnfall occurs on th souther

coast ar Gorontalo, where it is 48 inches, and ar Tinom b wi

15 3 inches. Trafficability condinons are most favorable dur

summer, less favorable during fall and springe and leas

r.l'ulll.llrl:l\. .IIIIII'_._' WInter,

24, 1 ‘egetation

I'l.'- prrarin -Il\rl:l'llllllll i thie I-’ !'l.'t by | .'Iln'l 15 IV O

which should be studied concurrently with the texe ma

al given below

A. MNawral vegetation.

Cermain general vegemnon types are common o all the

slands of the region, but the distribunion and the relative

%

rainfall, deainage, and soil. There is

amount of ared ¢ each type vary greatly, :|-:']t'.

upon population dens

also considerable variation within the types themselves, depend-

- the same factors. The main vegetation cover types

b

lescribed in the following paragraphs,

{1} Kain forest.

This is the original type of forest cover on most of the island
wreas, bur it has been grearly eeduced in many places by human
activities. I sull covers most of the rough, uninhabited terrain
Parricul

M) o 14

rly characteristic 15 the very dense overhead Canopy,

et in height, which shuts our almose all sunlughe

and renders the floor of the forest dark and damp -RF"%.ilr.':i of

[rees ane i rous and vared, and with few exceptions, the

trees are broad-leafed. There also are numer

IS Species af vines

ther, and

[lanas b, creepers, and ferns. The erees stand S0 1O
the trunks are free of branches to a considerable heigh Many
trees send out roans ar some distance above the J_::'nl.lml which
spread o a radius of several vards, The trees are often dripping
with miosture

Two [ypes OF riun forest may e r:-l.-.:_L:lllf-.'ni

forest with s

{ Froure 11

to the small

trie yndereronth
dFIe MR grol

¥4 ). There is an absence of thick undergrowth d
imount of light which reaches the floor of the forest. Visibility
i5 poor, due o close spacing of trees and dim light. The under-

strucion o bree movement of men on

groweh offers il

d lianas, fallen trees and
Ims. The close stand of the wees, togecher with fallen

toot, excepr for small decours o av

rI'II iry | I-I

trees, pr uts movement of motor vehicles, Often oo, the

wind is very wet

1 soggy
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(b)) Ran forest with wndergrowth. (Figure 11 - 35)
Where sufficeent light penetrates the overhead canopy, there 15
thick undergrowth. Such arcas are found marginal w the rain

toreses or oCour on \-rl:'l:';"' !\Il.l;‘.'ﬁ |:1|I'J ||.II\.I.'|F AfrEams IJ.I'l.l.' Hl\."..lf l:'-[
the torest is covered with a jungle of vines, bushes, palms, bam-

boos, and other unds rgrowth. Movement is extremely difficult

and slow due tw che necessity of hacking a way through the
tangled vegeration, The overhead cover is quite as complewe as
in the more open rain forest. Horizontal visibilicy is useally re-

stricted 1o a few feer

- e

FrGume 11 - 535, New Garmea

Ramn forest bordering river where lighe penetrar ITEES ENCOLT

with, Sir

et edges
of Celebes

s heavy undergr lar condit
SIEep gl pes in Borneo, Mindanao, and

Sea Ares

f2) Second graweh. (Figure 1] - 1)
This type of forest occupies areas once cultivated, on which

the forest has ;

ain tiken posscssin but has not reached ma

cight and de nsity may be

turity. Vegemtion of greatly varying
fio ng upon the age of
growth, Within the cut-over foresr, patches are cleared for cul
hen abandoned after two or three years. Seen
|4 J_:I\I_' a
spotted appearance. Such forests predominate in northern Bor

d within the same loc AFEis, ||-:'J'4_'.":|,

tivation each year,

from above, small areas of proweh of varying h

¢ serond

neo amd in cons able areas in Halmahera, Early s

growth consists of thickets of tangled bush, brambles, and creep

ers, which may be interspersed with large trees and stun

growth. Cover is complete for men, but it may be difficulr w

ment rI'.I}' !'N. HT :||r.:.|.'|||r A% N ram forest '\l.':‘_lr'. wunder-

concenl motor vehicles completely in areas of relatively young
second growth, Bamboo thickets are common as second prowth,
especially in Halmahera and Mindanao

(3) Moss forest. (Ficugre I - 36).

above 6

(M0 Feer

This type occurs in the higher altinades
1s o lower aleine

near tne I.l\. :I\.II_I'\IIII CxXres s S Onc WS TROam

the Equator. In s wastern Mindanao and in some pirts of Bor

neo s lowest occurrence is ar abour 3,500 feer, This forest ocou-

I, and penerally

ples areas in which evaporavion s pracrically n
conforms to the zone of greatese cloudiness, Ie is dripping wer,
and the armosphere is gloomy, cold and depressing. A layer of
moss and d
of several feet, covering fallen trunks and branches. The trees

cayed vegetation covers the ground, to a thickness

with lichens and festoons of moss. As a rule,

are also cover
the forest consists of a thick undergroweh of slender unbranched
trees. Somenmes the trees are dwarfed. The forest is silent due
to nearly complete absence of bird, ammal, and insece life, and

rron of sound by the moss. Movement is very dif

tey the absor

=1 ;
fcule and sometimes I.[H.ﬂFI‘_'I'LJIJ_l.I due 1o concealed obstructions
of rock Assures. Cover is as complete as in the rain forest and
wisibility is usually restriceed o & few yards

Fioure Il - 36, New Crarnea

Moss forest. Typical also of | varts of forested

(4] Mangrove swamp.

Mangrove trees grow thickest along protected coases wach
low, muddy, flar lands, especially about che mouths of steeams
ar along cheir lower courses, The trees are of fairly even heighe
commaonly 200 to 40 feer or more. They are close-set and send

out a ta of prop-roots growing from the trunks at a wide
angle, as much as 10 feet above the ground. Underneath, the
ground is likely o be chick, slippery mud, which may be covered
with warter ar high ride. A network of narrow, fairly deep warer
courses 15 likely o interlace the swamp area. The swamps are
VEry L!Iﬂ:ll.'l.l:'. b pEnetrarce, |'-|:II!|| h{*: ause of |:|'|.-_- |:_|||_.-_-£.;- ot F"r':'F"'
roots and becawse of mud or warer

(5} Nipa samjr,

Nipa palms occupy the drier and less salty areas beyond man
J.:r'."l-.‘.' 5“‘;“’”[\‘-. P:l-:{ll{} \'r ‘I‘EL’II: rr'.:n}' |:{' d]
within the larger mangrove areas, partic ularly in deltas, The
fronds of the trunkless palms (10 w 15 feer high) grow
straight our of the ground, which is usually thick mud or even

ibuted like islands

her with the

shallow water. The palms grow very close roge
stiff and ough leaves against each other or incerlaced. The
pialms are lighter in color than the r

ngroves. Movement is
cxtremely difficule due to the dense growth and the lack of solid
tooting. Concealment is usually complete, and visibility is
limited to a few feer

(6) Sewamp forese, (Figumg [1-37).

Swamp forest is commonly found in conjunction with S0

;".I-'II1 SWamps in those arcas where nc umulacion of mod or sile

has been sufficient u ive these areas n:|:-|'|'||'-.|r.-=T.-1.'r|_-_.' -.|r:. |.||.iri|1_|.:
the dry season, although covered with water during the wet
ts or roos which extend from the
the trees in large slab-like projections are especially
characteristic. Individual trees may be 100 feet ar more in
height. The swamp forest may resemble somewhat o rain forest

with a f

season. Trees with prop n

Dase of

ly thick undergrowth of smaller trees and shrubs.

Thin stands of sago palms may be included, Excepr for vines

palms, and some bushy undergroweh, movement in the swamp
forest during the dey season may be as easy as in the rain forese
with sparse undergroweh. In some pars of Halmahera the
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"_"“'""“|' torest 18 composed of almose pure stands of sago palms cule bur not impossible. The hear may be almost unbearable,

Sago is also :‘.I.:l:. abundant in the iwamp forests of norchern due o lack of breere and shade. Motor vehicles can move

Celebe !
clebes through the grass withour grear difficuley. Planes can make

(7} Marsh grais, sedge, and wild cane, EIMmi 5 with wheels up in tal Troop 1
Large arcas of floaning grasses and sedges are found o che find cover from ground view, and fair o alr view
interior of Mindanao ( Figure I - 200, Wild cane, called “pdr Visibility varies from excellent in shore grass o a couple of feer

"in New Guinea, resembles rall reeds and erows densely o in the tallest and densest Brass

a heighr of feer (Froune 11 - 38). Ir frequently fringes th ? . ;
. ; N (9} Special types of vegetation
banks of rivers, but does not cover large arcas, Floating grass T ;

here are several oypes of plant groweh which are found
an be crossed only by canoe where ' o eral types of plane growth which are found in

areas have no footng

cly small areas, and are of hiey

narrow waterways have been opened, Wild cane may grow in

oLa) the casuanima forest, a e prowth of low trees

several feer of water
ke fo e, found on sandy ridges along the beaches

(8} Open grasstand, (FIGURES IT - 3 and 1T - 39) Y oo by scrub and dwart foreses ar
h alvieudes, limited to a few mounrain summies, with trees

Extensive natural grasslands are found in Mindanao in the ; L
growing densely to hegghes of 100 20 feet;

) alpine veg

arcas of lesser rainfall, On ocher slands grasslands are limited in :
| v amd on the highest summit areas, as on Moune

area, developing generally after cultivation, The common typ :
[ n Borneo

rass 15 known as "cogon” in the Phil ppines and elsewher

I alane' or Tkunar” It 15 very oo Irse ErOW IS
B. Cultivated lands.

up tm 12 feet
edpes, Th The o

usually oo height of 4 w 6 feer, but occasion
of land acrually under cultivationgs relanively

The blades are abour 15 inch wide and have serr
natives burn off large areas in the dry season, bur the grass small. The sland of Mindanao includes much the greater part
quickly grows back to maturity. Travel on foot in cogen is difh Two distincet types of caltivation should be noted
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tween Pajaheislam and Akelamo and for a few miles north of
Akclama, as well as along stretches of coast on the southeastern
peninsula. Coconut groves are found along most of the west
coast, also along the coast of the southeastern peninsula and
some streiches of coast on the northeastern peminsula. Mose of
the streams have mangrove swamps at their mouths and along
their lower courses, Farcher inland there are grassy areas along
the bortoms of the main seream villleys. There are occasional
grassy marshes. Nanve clearings and second Browth occur on the
coastal lands of the sputheastern peninsula and along the south
coasts of the northeastern peninsula. All the interior is covered
with dense rain forest. Much of thar near che coasts has heavy
undergrowth

(3} Northern Halmabera,

The interior is densely covered with rain forest, but there
15 relatively more cultivation and grassland than in other prarts
of Hilmahera, Norch of Djailolo is an arca of well-kepr coco-
nur plantations, scartered fields, and areas of abandoned culti
vation which have gone into grass or have reverred to various
stages of second growth (FiGure I1- 1), On the eas side of the
peninsula, the plan of the lower Kaoe River has considerable
areas in grass. There are also many scareered cultivated spors
Coconut groves extend along the coast from Malifoet nocth 1o
Tabelo. A belt of grassland parallels much of this coast. The
country around Tobelo and Galela is also @ mexture of COConut
plantations, native clearings, second growth, and grassland
Grasslands exrend northward aver the Galela Plain, On the west
side of the peninsula there are plantarions around Baroe on the
coast amd extending inland around Iboe, There are MMM Erove
swamps at the heads of Galela and Djailolo Bays.

(4) Morotai Iland.

Coconut |‘-|-:J'I'IF- r.rn"rl-i.[l.‘ all of the sourth and east coases. The e
are also considerable areas of marsh land, especially ar the river
mouths on the southwese coase, Grasslands or bamboo thickers
extend in narrow bands inland along the streams. All of the rest

of the sland s dense rain forese

(5 Western Valcanic Islands,

Ternate has a considerable amount of culrivated land. Many
villages and fields dor the coastal region though they are more
isolated inland. All of the southern sl s of the mouncain are
dotred with gardens. Rain forese with undergrowth and second
growth cover ehe rest of the mountain sides. The top of the vol
canic cone is barren or covered with grass and brush. There are
a number of coconuer plantations around Kajoa, The other is-
lands have scattered clearings and sccond growth along the
CORIST, |.!r.|<||||r:' men e forests in the interior \T.:.|1_|_:mu
swamps are common along che east coasts of Taore, Kajoa, ard

].:IIIK|||_

(6} Batgan Islands,

Coconut groves fringe most of the coasts, Plantatons are fair-
Iv contineous on Batian Island south of Laboeha. Inland from

howha, sapo S“.|I|'||'-~.-:1:-:|:|| toswand H.ll:-.lrl__.' By There are a

few small areas of grassland and bamboo in the meeror valleys
Muost of the area of the islands is covered with run foreses. Man
Brove swimps exteml along the south coast of Mandioli and
long Sambaky Seeane

Froune 11 - 40, Mindanao,
Lanao Uplands, Alubijid wese of Cagayan. 1939, Abaca plans

D. Vegewtion distribution in the Sangihe-Talaud [s-
lands.

All of the intermediate mountain slopes of the larger islands
are covered with forests, Coconur groves are continuous along
the sandy coasts and on well-drained coastal plains. Narive
L|L'|lrjﬂj-:5. f.::lf-|1'||\-. and second prowth extend up the lower
slopes of the mountains. The higher volcanic slopes are bareen,
or covered with dense low brush, Occasional mangrove swamps
are found on sheltered low coasts, Some of the smallest islands
are almost encirely covered with coconur palms

E. Vegetation distribution in Mandanao,

The greater pare of the rough terrain on the island is foresed,
The fareses are most nearly continuous in the eastern part of the
island, on the western peninsula, and in the Southern Mountain
Region, There are extensive grasslands, however, throughour
the central pare, and some grasslands in the wese coaseal regions,
Districes where cultivation s shifted frequently and in which
considerable areas of secondd growth occur, are widely distrib-
uted. The betrer drained lowlands have abaca plantations or
permanently culrivared fields of rice, corn, sugar cane, and other

[ { 'IF“,_

(1) Sputhern Mountain Region,

Thus region is an almost unbroken foress, A bele of moss forest
covers the higher mounrain ranges, paralleling the coast inland
and west of Sarangani Bay, There are several small areas of
moss forest east of the bay also, on the range paralleling the
Pacific Coast. Ohpen grass country excends inland from the north
coast of Sarangani Bay, Ar the western end of the region, norch
of Linao Bay, there is a smaller area of mixed grassland and
forests, and all along the const a narrow bele of scartered felds,
occasional coconut [1J.|III:.|IJ| s and much second groweh,

(20 Cemtral Monwtain Region,

Excepr near the north coast, this region is covered by almost
continuous ram forest, There are owo small areas of moss forese
in the mountains east of Macajalar Bay, On the east coast of
Macajalar Bay there is a bele of villages, scattered fields and
grasslands, and farther inland an area of mixed grassland and

s ———— =
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forest. Bordering the streams, the forests have dense under-
growth, but inland they are comparatively open.

(1) Davao Lowlands.

Cultivation is more extensive in this region than elsewhere
in Mindanao. There are extensive plantations of abaca extend-
ing back from the coast, especially up the Davao, Talomo and
Daliap River valleys. (Fiuns II - ). There is a nerwork of
private roads through these plantations. Many coconat planta-
tions border the coase. Mangrove swamps fringe much of the
coast norch of Davao and around the head of the bay. These
swamps are most extensive at the mouths of the rivers, especial-
ly the Hijo, Tuganay, and Padada rivers. Sporadic native cul-
tivazion with second growth is characteristic of the lower cast
and south slopes of Mount Apo, and the river valleys extending
inland from the northern part of Davao Gulf,

{4) Eastern Mindanao.

Dense forests cover all of the region except for small cul-
tivated areas along or near the coasts. Most of the foress has
comparatively sparse undergrowth, but on the narrow coastal
plain there s considerable dense second growth in areas for-
merly cultivated. Mangrove swamps are nor common on the
east coast except for abour 10 miles of coast southeastward from
Surigno and a small area at the head of Lianga Bay. Along the
coast there are scartered, small, setrled areas where the natives
grow rice, hemp, and coconuts. Cultivation is mese extensive
in the north, between Surigeo and Lake Mainic. Extending in-
land from the coast, north of Carrascal for abour 15 miles, there
is a large area of red soil, barren of vegetation. There are 2
fairly large areas of mess forest; one in the mountains cast of
Davao Gulf, and the other in the Diuara Mounsmins, [n the lat-
ter arca the moss forest extends downward as low as 3,500 feet
and in the southern mountains down o about 4,000 feer. The
forests of this region are the werest in Mindanao.

(5) Agusan Basin,

Rain forests cover most of the Agusan Valley. There are
mangrove and nipa swamps at the mouth of che Agusan River
which extend up the river about 2 miles. Beyond this, boch
banks are covered with coconut trees. The east bank of the
river is generally lower and swampier than the west bank and
has considerable wild cane and swamp forese. Swamp areas ex-
tend along the east side south of Butuan for several miles, Be-
rween Butuan and Esperanza there is low-lying farm land. Up-
stream from Talacogon there is an extensive area of marsh,
with floating grasses and sedges, and with strips of swamp bor-
dering the river. The swampy area extends for 15 o 20 miles
back from the main channel, on boch sides.

(6) Bukidnon Uplands.

Cogon grass (kewmas) covers all of the northern and caseern
parts, in the drainage basins of che Pulangi, Cagayan, and Ta-
goloan Rivers (FiGURE II - 3). The grass is exceptionally high
between Bugo and Alae in the northern part. The grasslands
are broken by scanered fields, especially near the coass of Maca-
jalar Bay and along the road south of Combato, Corn and up-
land rice are importane crops. The Karanglad and Kalamungan
Mountains, in the western part, are forest-covered. The higher
areas are in moss forest. The Del Monte pineapple plantation
extends for abour 7 miles northward from near the base of the
Kamangiad Mountains,

(7) Lawao Uplands. A
Around Lake Lanao, and northward to Lligan Bay, the coun-
mhnﬂnuﬂpﬂﬁfﬂim'ﬂiﬂ*ludmriw!m
h;ﬂ:echHmMﬂlﬂhlmlhew:hpum‘
nhmm*mmmmmfmﬂm
moss forest is found on the mountain slopes southeast of che
lake, South of the lake the country is forested, but nearer the
coast the forest is only scartered, In the vicinity of Malabang on
lllans Bay, the coastal region is open grass with considerable
scartered cultivation and extensive coconut plantations.

(8) Western Mindanao,

Rain forests cover much of the area and are particularly
dense an the slopes of the mountains to the north and cast. A
considerable mountain area west of lligan Bay is covered with
moss forest. The coastal regions tributary to Sibuguey Bay, and
on the opposite north coast, are mostly in cogow grass. Grass
alsa covers much of the uplands to the north, and open, partly
cultivated country extends up the Sibuguey Valley. There is
also a strerch of grass country berween Dumanguilas and Illana
Bays, but Baganian Peninsula is forested. The coastal region
west of Iligan Bay is quite densely populated and has cocomue
groves on the low ground back of the beach. Mangrove swamps
fringe much of this coast. They are quite extensive around the
head of Panguil Bay and on the deles of the Sibuguey and
Kumalarang rivers. Mangrove swamps also fringe much of the
coast 1o the east and norcheast of Zamboange. Coconut groves
extend along the coast at the south end of the Zamboanga
Peninsula (Figune II - 18), The Goodyear rubber plantation
is locared ar Kabasalan, 3 miles inland and north of Sibuguey
Bay. The coastal lands sloping toward Dumanquilas and Paga-
dian Bays have much second growth interspersed with culdi-
vated parches (Figure 1T -17).

9) Cotabato Basin.

Four types of country are included: grasslands, mixed grass
and foresr, swamp, and cultvated lands. Mangrove swamps
cover much of the delta lands of the Pelangi-Mindanao River,
Upstream from the dele, the far lands bordering the lower
Pulangi-Mindanao river are mostly in rice felds, especially
around Combaro (Fraure IT - 33), Grasslands extend from
the coast southeastward over the plains of the Alah and Bunga
rivers. Scatrered forest and grass cover the northern parr of the
Cotabato Basin. The Libungan and Liguasan marshes cover
extensive areas through the central pare. They are moscly cov-
ered with floating grasses { FiGune I1- 20) or reeds, merging in-
to forese on the slighely higher natural levees along the rivers
(Figung II - 10). At Kusiong, on the coast south of the dele,
there is an abaca and o coconue planarion. Inland, there is a
rubber plantation ar Kabacan. Bongo Island, off the coast, is
mostly covered with patches of coconue ees.

F. Vegetation distribution in Sulu Archipelago and Basi-
lan Island.

Many of these islands ( particularly those in the central por-
tion) are extensively cultivated by the natives. The fields are
well laid out and cultivation is continuous. Areas of second
groweh are subordinate, but increase in proportion inland, giv-
ing way to rain forests on the steeper slopes. The more rugged
islands are almost entirely covered with foress with little or no
cultivation. Mangrove and nipa swamps border the sheltered
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(2) Jolo Trlawd,

The island is very largely under cultivation or in grassland
which was farmerly cultivated. The fields are contiguous, mod-
erately large, well Jaid out, and separared anly by lines of brush
or local patches of second growth, The most intensively culri-
vared areas are around Jolo, Maimbung, Parang, and Seit {Fig-
ure II - 23), adjacent to the coast, and around Talipaw in the
interior. Most of the fields are open, but many groves of tropical
fruit trees are included. Only a few minor aress of mountain or
hill counsry remain in forest, There are mangrove SWILMpS
along parts of the south coast. The larger islands of the Tapul
group (incleding Pata, Tapul, Lugus, Lapae, and Siasi Islands ),
south of Jolo Island, are similarly lasgely under cultivasion, but
include areas of second growth and foress (FiGume I - 26).

(3) Tawitawi lsland.

In the southweseern part of the island open cultivared fields,
grassy patches, and second growth cover the landscape ( Figure
11- 25). In the castern part of the island, parches under cultiva-
ton are widely scartered amid second groweh which grades in-
land to rain forest with dense undergrowth. On other parts of
the island there are only narrow coastal strips having culrivared
parches and second growth. The interior of the itland is covered
with rain forest. The neighboring small islands off the northeass
coast of Tawitawi are mostly in rain forest and second groweh,
with only solared clearings. There are coconut plantations on
the southwestern tip of Sanga Sanga Island. On Simunul, south
of Tawitawi, there are coconur groves along the coast and
scattered clearings and second growth farther inland (Fioure
I1- 27). Manuk Manka Island is covered with second growth
and rain forest having dense undergrowth. Broad areas of man.
grove and nipa swamps are almost universal along the eastern
coast of Tawitawi and along the shores of the numerous, small
neighboring islands,

G. Vegemtion distribution in Northern and Eastern
Borneo.

More than 80% of the area is forested. Primary rain foreses
with sparse undergrowth extend over the ridge summis, but
on the lower slopes and plains the foreses have heavy under-
growth, becoming thinner inland. They include occasional
clearings and areas of second growth. Along the stream valleys
the land is almost entirely in scacrered fields, grass, and second
growth. Casuarina forests border much of the coast which is
net in swamp,

(1) Dutel Borneo (north of the Equator),

Rain forest covers much the greater part of the region. Many
of these forests are utilized or worked by the natives for both
commercinl produces and for their own sustenance. These for-

est3 tend 1o have considerable undergrowth except where it has
been cue. Native clearings and also spoes of second growth are
sparsely scattered chrough most of the forested regions, Nearly
all the trees are broad-leafed. Along the main valley botroms
there is relatively much more cultivared land. Pracuically all the
rest of the land has been under cultivation fairly recently and
has gone to second growth or rall grass (“alang”), Casuarina
forests are charcteristic along the coast. Mangrove swamps
border the coase line, especially ar the mouths of the rivers
where they are bordered inland by nipa palm swamps,

(2} British North Bormeo,

Except for the relatively small areas of cultivated lands and
grasslands, Morth Borneo is foress-covered, Primary ruin foress
with sparse undergrowth are found mainly over the summirs
of the ridges or mountains, above 3,500 o 4,000 fee elevarion.
The lower forests are all cut-over, having been partly cleared
by the natives for their products. Beginning near the coase the
forests, therefore, have dense undergrowth which becomes more
sparse until the primary undiscurbed forest is reached. The for-
ests include more than 500 species of trees, neacly all of them
broad-leafed. In the Crocker Range, in the western pare, most
farests occur at elevation above 5,000 or 6,000 feer. On Mount
Kinabalu, dwarl foresss and scrub cover the slopes above the
moss forest.

The flat lands along the coast are grasslands for the mose
past, within which there are cultivated areas, mostly in rice.
The hill lands near the coast are lasgely covered with second
growth. The hill or mountain zone comes much closer 1o the
west coast than to the east, and forested mountain spurs extend
t the coastline. The valley borroms include many open areas
of wll grass, as well as second growth, rice fields, and rubber
plantations. Coconug plantations are distribuced along the coast.
Minor plancation crops are tobacco, coffee, tea, abaca, and sugar
cane. The system of shifting cultivation has produced large
areas of second growth on the western side of the major drain-
age divide, Mangrove and nipa swamps occur ar the mouths
of the rivers, and on the east side, where the rivers have less
current, the swamps extend up stream, giving way inland o
fresh water swamp forests,

H. Vegetation distribution in Celebes (north of the Equa-
tor).

Rain foresss cover the mountains, which comprise the major
portions of the region. Some parts of the coastal plains tend o
be swampy. At the castern extremity of the peninsula the popu-
lation is fairly dense and much of the area is in cultivation. The
well drained portions of the coastal plain are almost entirely
under cultivarion, with coconuts, rice, and corn as the principal

CrOps.

(1) Minabasa-Bolaing-Mongondew.

Bain forests with sparse undergrowth cover the mounesing,
especinlly toward the west side. Toward the east coass the for-
ests are comparatively dry and there are local valleys wich al-
maost arid vegetation including masses of cacei, In mose places,
the coastal plain and also the foothills are covered with eall
grass, called “wlamg wlang,” (cogos or kemei). Grassy areas
with native clearings (“ladangs”) and plantations excend also
up the lower slopes of the valcanic mountins (Figure IT-41).
Considerable fAar land is under cultivation with nasive helds of
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Minahasa Region. Exacr localiey and date unknown Marive clearing ladangs” } with upland rice and some palms. Rain forest in backgrosind

area of swamps is on che delta of the Ran- ‘ ,’

ubber, some -
1gan River on the south side of the peninsula. Coconuts are

rice and corn and plantations of coconu

co and coffee. Wet rice paddy fields (* 8"} surround Ton

mouths of the larger streams and behind the sandly beaches

Lake. Nipa and mangrove swamps are common ac che unversally presenr along sandy shore lines,

(2} Northern Peninsula, 2% fe.[*g,,'-n””f .Tf.’.?h'.r’H{H'].'

This region is almoss comp

cly covered with rain foreses

The coastal plains include limited areas of cultivation and sec The relief, drainage, vegeration, and wares supply of the
end growth. The swamps on the cousal plains include man-  Celebes Sea Area are summarized by terrain regions in Tands
grove and nipa near the shores, and, farcher inland considerable I -1 below:

MaPOE AREA TEERAIN REGIoN LARRT |ELENREEYH VEGETATI N WATHN SUPPLY
1 southern  Halmaher L plaar & I 1 Rain focest: nare Wells and sifeams
i 8] TSwarmp I = 1 it
Lo £ 1] I ili I
Central Halmuahera Mounminous, few scar- Sa gadji River, sma n the intetior; Wells and stream
tered  coasial plaina; NI OOUIEAIN S8 ea nd second
Peninsul IE MOST PUR:  PATROW  SWmg | strigs
ped
Morthern Halmaher Open plains; rolling Kaose River: er Much second growth some  Wells and streams
| Boane-T Livws COLITER dissecie i I 1 " n wer Kaoe
lamds Ridge r W] 0o | ’ plan
K . Erip laar 1 I
Ak 1
Northern Halmohera Low  mountains B ma River il Hain foress Strcums ‘ .
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