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CLIMATE AND WEATHER

50, General Descrifrriau

In all seasons, the climate of moss of the Celebes Sea area is
characterized by gentle winds, monotonous hear, extremely
high humidity, heavy cloudiness, and frequent intense rain
showers. Every few years a typhoon may sweep across the north-
ern pare of the area. The mountins rise into a cool zone of per-
sistent cloudbanks, Only the highest peaks have snow. Soil
conditions are persistently muddy and there are occasional
foods.

A, Seasonal variation,

Two great air screams, known locally as the northeast and
sowthwest monsoons, dominate the surface air circulation over
the Celebes Sea region, Thess streams originate in the grear
middle latitude high pressure centers of the Northern and
Southern Hemispheres, respectively. They converge toward the
equarorial low pressure trough, where they meet along the inter-
tropic front or doldrem bele.

The intertropic frone migraes norchward and southward with
the changing seasons (FiGune V- 1), From December through
March, while the intertropic front normally lies well o the
south, the portheast monscon blows seeadily over the Celebes
Sen region. From April through June, the front is moving
a;ﬂdut%}' dorthward over the Celebes Sea; the northeast mon-
soon and the southwest monsoon each dominates pare of the
area, with variable winds near the front. From July through
September, when the front usually lies well to the north, the
southwest monsoon dominates the Celebes Sea; from October
through MNovember, during its southward migration, the inger.
tropic front again lies across thar region.

In spite of the complete reversal of wind flow from season
to season, in most respects the climate of the Celebes Sea re-
gion is monotonously uniform throughour the year. Both mon-
soons’ have generally had sufficiently long journeys over mopi-
cal seas o be warm and moist by the time they arrive over this
area, All seasons are characterized, over most of the area, by gen-
tle winds, remarkably high temperature and humidity, good
visibility, much cloudiness, and frequent rainshowers, However,
sensonal variarion in some weather elements is sufficiently grear
mw be o significant factor in planning certin operations; these
elements are discussed in detail in Topic 51 of this chapeer.

B. Diurnal variation.

There is considerable variation in most weather elements, as-
sociated with daily hesting and cooling of the armosphere and of
ground and water surfaces. In the case of wind velocity, temper-
ature, relacive humidity, visibility, and cloudiness, the magni-
tude of the regular diurnal variation is commonly greater than
the seasonal variation. Diurnal variation of critical weather ele-
ments is discussed in Topic 31.

C. Areal contrasts.
There are significant, though not extreme, climatic con-

trasts among different parts of this region. Broad regional con-
trasts are asociated with differences berween land and sea sur-
faces, berween windward and leeward slopes of the major moun-
tain ranges, and between different lacitudinal positions. In addi-
tion, minor topegraphic differences cause large place-o-place
contrasts in most weather elemens; slight local differences in
slope or exposure commonly give nearby places dissimilar wind
and minfall regimes. Areal contrasts in critical weather ele-
ments are discussed in Topic 51. :

D. Day-to-day variation.

In contrast to the fairly regular climagic processes described
sbove, day-ro-day weather changes are quite irregular,

The monsocns, alchough remarkably steady in comparison to
winds in most middle latirude regions, are subject o ponperiod-
ic variations in speed and direction of flow, In like manner, the
intertropic front undergoes erratic shifts in position and inten-
sity. Moreover, moving pressure disturbances sometimgs traverse
this area. Such disturbances are generally quite weak and are re-
flected in the weather chiefly through intensifying or weaken-
ing local convective activity, Disturbances of sufficient intensity
to cause widespread bad weather appear occasionally. At very
rare intervals, such discurbances develop into violens tropecal
cyclones—rtyphoons, The Celebes Sea lies well to the souch of
the zone of greatest typhoon danger.

Only by shore-range forecasts can these irregular weather
changes be anticipated. They are discussed in more demil in
Topic 52 of this chapeer. Because of the sparse neework of synop-
tic stations in the western Pacific before the Japanese ocoupa-
tion, the nature of day-to-day weather variations in the Celebes
Sea area is only incompletely understood. Forecasting of such
variations is not easy, even if synoptic reports are available from
the eatire western Pacific,. With reporss from neighboring
arcas cut off by encmy occupation, accurate forecasting is ex-
tremely difficult.

51. Weather and Operations

Reference should be made to Topic 53 for detailed climarol-
ogical information and e Topic 52 for dewiled discussion of
weather associared with different synoptic situations. The pres-
ent section is restricted to general discussion and conclusions.

A. Ground operations,

The chief weather factors which may reserict ground opera-
tions in this region are precipitation, temperarure, humidity, and
wind speed. Precipitation is & critical factor in fooding, soil
trafficability, and erosion. Precipitation, remperature, and hu-
midity affect maintenance of materiel, storage of supplies, and
health and comfort of personnel. High wind speeds, approach-
ing hurricane force in this region ar rare intervals, may cause
casunlties and material damage.
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i1} Precipitation,
{a) Type of precipitation. Over the lowlands, all i

(k) Amowns: areal contrasts, Over the lowlands, average
peecipitation is moderately heavy; most of the lowlands receive
an average of between 50 and 150 inches o year. Areal contrasts
are irregular and are controlled largely by local relief. For ex-
ample, Amoerang and Bojong, located only about 10 miles
apart in the Northern Celebes, have average annual rainfall
amounts of 63 and 173 inches respecrively. Rainfall is undoube-
edly much heavier on exposed mountain slopes than over the
jowlands, although quantitative information is lacking, '

(e} Amouns: seasomal variation. Over much of this area,
seasonal variation is insignificant. However, many places have
marked seasonal variation associated with the influence of
mountains on exposure to winds, Places exposed 1o the north-
gasz monsoon generally have a relacively wer season in wincer;
places exposed to the southwest monsoon tend to have most
rain in summer, At many places the wertest monch has rwice as
much rainfall as the driest monch, At a few places in northeast-
ern Mindanao, the wertest month has 10 rimes as much rainfall
a5 the driest.

. Ad) Amownt: disrnal variation, Considerable rain falls
at all hours of the day. Over the interior, rainfall is generally
heaviest in the afterncon. This tendency toward an afrernoon
maximum extends to the coast when the wind is blowing off-
shore, When the wind is onshore, this tendency is less marked,
being partially offset by an increase in night and early morning
rainfall. Following are the mean monthly ameounts of rainfall
in inches ar Manado {Northern Celebes) during different pares
of the day:

MORTHEAST SOUTHWEST

MONSOON MOMNSOON TRANSITION
Hours (local time) SEASON SEASON SEASON
D00 D40 33 05 ag
(400-0800 i3 03 o7
0B00-1 200 1.3 03 1.0
1 200- 1600 4.0 0 32
1 600- 2000 23 03 1.3
20002400 24 0.2 1.0
Toeal 153 40 Al

It is evident thar the largest proportion of night and early morn.
ing rainfall occurs when northeast (onshore) winds prevail.

(e} Amount: yeardo-year variation, In individual years,
significant departures from average rinfall condicions occur.
However, rainfall is seldom more than twice the normal in any
month. Rainless or nearly rainless months are possible at most
places in this region, bur are quite rare. ¥

() Freguency. COver most of the lowlands, rain normally
falls on 100 to 200 days a year. However, some losland places,
including most of the stations in northeastern Mindanao, have
rain on more than 200 days a year, On exposed mountain slopes,
rain falls almost every day. Rainfall frequencies resemble rain-
fall armounts in areal, seasonal, diutnal, and year-ro-year vard-
Tions.

{g) Duration, Over the lowlands, rain is usually in the
form of bricf showers. At Manado, rain lasts for an average
of 434 hours a year. In the mountaing, rain is more perssient,
sometimes lasting for days with only short letups. Rain gener-
ally lasts longest in the months that have the greatest average

amounts of rainfall. For example, st Manado there is an average
of 73 hours of rain 8 month in January and February; 9 hours a
month during July, August, and Seprember.

{h) Intensity, Over the lowlands, rainfall is usually in
the form of intense showers. On an ordinary rainy day, over 13
inch of rain falls.

Days with more than 2 inches of rainfall ocour in most
maonths, and nearly every year has one or more days with over
4 inches of rainfall. The highese 24-hour rainfall recorded in
this area is 19 inches. On the lower slopes of the mountains,
probably even greater intensities ocour. Maximum intensities
generally oocur in the months which have the greavest average
amounts of rainfall,

(2} Temperature,

In all seasons, over all che lowlands of this area temperature
normally ranges from 70° or 75° F. in the cool of the morn-
ing to 85° or 90° F. in the heat of the day. Temperarures be-
low 637 or ahove 93° F. are very infrequent. Cooler condi-
tions can be expected in the highlands. The rate of decrease in
temperature with increase in elevation is generally 3 or 47 F.
per 1,000 feer.

(3} Humidity,

Extremely high humidity is characteristic of this region in
all seasons. Relative humidity generally averages 80 o 90%
throughout the year. Humidities below 307 are very infre-
quent. Relative humidity increases with higher elevarion, aver-
aging mose than 907 at medium elevations on the mountains.

Diurnal variation is much greater than seasonal variation.
There is usually & difference of 20 or 30%; berween the early
marning maximum and the midday minimum in relative hu-
midity.

(4} Wind speed.

Serong winds and gales are very rare in this area. However,
occasional typhoons, following a track far to the south of their
wsual course, cause destructive winds over this area. Such de-
structive eyphoons can be expected every few years in the far
north of this area; in the far south, destructive winds are prac-
tically unknown. During the 16 years from 1903 o 1918, Sari-
gao Province on Mindanao had 4 destructive typhoons; other
provinces on Mindanso had 1 or none; the Sulu Archipelago
had one. Typhoons may occer in any season, but are most likely
to cccur in this area in winter,

B. Air operations.

(1} Low-level operations.

The chief weather facrors which may resorice low-level air
operations over this area are low ceilings, restriceed visibility,
and turbulence, Surface winds and upper winds, although
seldom reserictive except during passage of a wopical cyclone,
are of interest in planning operations.

{a) Ceilings. Although cloud formation is heavy through-
out this area in all seasons, the bases of the lower clouds gen-
erally lie well sbove 1,000 feet elevation. Therefore, low-level

jons over the lowlands will rarely encounter widespread
low ceilings. However, bases of isolated cumulonimbus clouds
often lie below 1,000 feet, or even below 300 feet in rain. Over
hilly snd mountainous areas, low ceilings are frequent; there
is great local variation, depending on site and exposure,
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(&) Visibiliy, Horizonral visibilicy is generally good in
this arca, but is occasionally limited by fog, cloud, mise, haze,
OF rain.

Fog. seducing visibility w less than 14 mile, is rare over the
sea and along the coases. In the interior, dense morning fogs
are fnqmnthdlummmwrimrﬂhnhh.md
marshes, Fog rarely persises long after sunrise,

Clouds cause very bad visibilicy conditions on mountin
slopes in all seasons. Above the condensation level, which usual-
ly lies at 1,000 ro 3,000 feet elevarion on windward slopes, the
frequent chick cloudbanks have the same effect as fog.

Mist and haze, reducing visibility to less than 6 miles, are en.
counteted cecasionally in all seasons. Haze occurs in stable air
streams and is apparently the result of strong winds, whipping
condensation nuclei into the air, Haze is intensified by dust, vol.
eanic ash, or smoke from brush fires. The maximum hase fre-
quency occurs in September and Ocrober, ar the end of the
mu:hm:mmunmmnh:mnhﬂpmdﬂw
105 of the time over the southern Celebes Sea, though not so
frequently over the northern part,

Rain generally reduces visibility to less than 4 miles. In o
rential downpours, visibility may be practically nil. Rain occurs
ordinarily in the form of brief local showers, which can gen-
erally be avoided by planes in Right. However, the fain asso-
ciated with fronts or tropical cyclones is steady and must be ap-
proached with care,

() Turbulence. Turbulence is severe in cumulonimbus
clouds and thunderseorms, and is extremely violent in well-de-
veloped eropical cyclones,

Cumulonimbus clouds are reported in abour 109 of the
ship observations in the Celebes Sea during all seasons. and are
even more frequent over the land, especially over hills and
mountains, They may extend from below 1,000 feet o above
40,000 feet. The violent urbulence in comulonimbus clouds
can best be avoided by cither flying beneath the cloud base or
by approaching che cloud at an altirde of mare than 20,000
Feet. The decision depends upon whether or not the plane can
fly ar high altitudes and upon the nanure of the terrain.

Thundersterms may be encountered over any part of this areq
in any season, They are beast frequent during the northeast mon.
soon season, from December chrough March,

Welldeveloped tropical cyclones are very rare in the Celebes
Sea arca,

() Swrface windi. Over this aren in general, northeass
winds prevail from December through March, southwese winds
from July through September, In the transition months, winds
are more varible, bur norcheast winds prevail over the northern
parts of the ares, southwese winds over the southern pares,

Topography causes great local variation in wind direction. In
the mountaing, winds are funneled through valleys and passes,
Even minor topographic features produce local variations in the
characeeristically weak air fow,

Along the coass and in interior valleys, there is a tendency
toward regular daily varistion in wind direction. On exposed
portions of the coast, this tendency causes only a slight deflec.
tion of the prevailing monsoon. However, in sheltered bays,
local breezes often complerely cbliterate the monsoons, The
land (offshore) breeze sers in during the evening and whually
abaces at abour 0900, The sea {onshore) breeze sews in around
midday and abates after sunser. The land breeze normally occe-
pies a shallow layer which seldom exceeds $00 feet in depch,

£
-
|
;
:
F
;

In che upper levels, there is a rendency for circulation
parallel' the Equator, with westerly and easterly winds fre-
quent, northerly and southerly winds infrequent in all months,

Armmmmmmmw
pmrﬂun]ﬂhmﬂmtmuwmiunl;nmﬂpumw
of the time,

(2) High-level operations.

Hi.gh-JmInpmaiumnurbemndhydrmwﬂwr
Fumwhinhtl’mlw-lwdopeuﬁnmlnlddkinn. high-level
operations are restricted by cloudiness at incermediate and low
levels and by icing.

(a) Intermediate and Jow clondiness. Although cloud
fmmﬁmuﬁmﬁwﬁcmﬁd:!whdmhlhh
m&mmlrmwkuhigh-itvdmﬁnqumhuvy
mmululmdmummnludmd.wkhbnuu:hmtl.im
hndmhn.m@mhkufﬂ:mﬁumlnﬂlm

Awﬂ-ble:hnd:hmdluuiummuhhmbydm
-:mmmmmmmdmdnm
nmeﬁnnuhighrhndrydnnmu&umhigh-hrdm-
mfhm,ﬁmnbchuku!ﬂ»dmdﬁumuﬁminmk
mknhmmdhumhdlummulﬂrmmmkhl
Mrwmmﬁunn!ﬂnmrnfdmdmhenpmmdwmn
thenmdddnﬂmnfhigh-lmlwdml.

n.m:vmacdlppmximlwryhﬂfufﬁw*rhdmdm*
m%&nmm“:wdmmwﬂﬂt
h&mmﬂmmrhﬂllndmmmuhmn:lmd
is even heavier,
Eum-lm-hdunhmmﬂveﬂhenﬂmu'ulﬂigh
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summer maximum in cloudiness in the northern pare of the
mlﬂw-:mwmhhmomnmm

varintion hwrmwﬂhdbyw.ﬂmm
facing north and east, cloudiness tends to reach a maximum in
-w,m.ﬁemmuumommm;m
and west, cloudiness tends 1o reach & maximum in summer,
during the southwest momsoon. Following are the mean cloud-
iness values, in percentage of sky covered by cloud, ar stations

with northeast and southwes: exposures,
NORTHEAST SOUTHWEST
D uL-Sar
Man
MNartheass Exposuse !
{ Mean of 3 Smtions ) T35 &7
Southwest Exposure
(Mean of 3 Seacions ) 62 Tl

Cloudiness is usually greater from 0600 o 1800 than at
night. z

(B} Ieing. The freczing level is normally close o 15,000
feet and rasely descends as low as 12,000 feer. Icing conditions
can generally be avoided by descending to lower levels when
clouds are encountered in which icing conditions exise. The
greatest danger occurs when it s necessary to fly through
cumulonimbes clouds ar high levels,

(3) Incendiary bombing operations,

Incendiary bombing may be restriceed by the same weather
factors which affect high- and low-level operations. In addition,
incendiary burning is limited by rainfall, humidity, and wind
speed.

(#) Rainfall. Over most of the area, rain falls on 10 w
20 days a month in all seasons. Some places expect as few as
5 rainy days in individual months, Rainfall is heavy, with over
Y% inch falling on an average rainy day. Long drought periods
are rare.

(&) Humidisy. Extremely high humidity is characreristic
of all of this region in all seasons. Relative humidity generally
averages B0 or 90%. Humidities below 507 are very infre-
quent.

(¢) Wend speed Wind speeds are generally wo low w
produce satisfaceory incendinry burning conditions. Except at a
few exposed highland places, wind speeds over 30 mph. are
rare. Along the coass, calms are frequent and winds do noc
often exceed 10 m.p.h. excepe in the early afternoon, when the
sea beeere i strongest,

(4) Parachute operations,
Parachute operations are endangered by high surface wind
speeds and by good visibility.

(@) Swrfece wind speed. In all seasons and in all pares of
the area, surface wind speeds are frequently low enough for
safe parachute landings. On the coases, low wind speeds arc
mast probable around sunrise and sunset, when there is a period
of calm berween the daily breezes. Dangerous wind speeds are
mast probable in the early afrernoon.

(b)) Vinbidicy, Visibility low enough to mask parachure
landings effectively, is infrequent in most of this aren. Fog can
be expected over restricted portions of the interior lowlands on
calm mornings. Haze would occasionally produce effecrive con-
cealment. Haze is mose frequent in September and Ocwober.

C. Naval operations.

Normally, good weather condirions are desired for combined
naval operacions, however, it may occasionally be more desir-
able to use bad weather as a cover w conceal feer movements.
Consequently, the chief weather factors o be considered in
planning naval operations are wind, sea and swell, cloud cover,
and visibility, It has been shown char in the Celebes Sea ares,
all seasons are characterized by light winds, good visibilicy,
much cloudiness, and frequent precipitation, Seill, the seasonal
variation is sufficient to be of interest for planning,

(1} Wind.

(#) December throwgh March. During this scason the
intereropic front is well w the south of the Celebes Sea so char
northeast winds prevail throughout the area, These winds, which
are remarkably steady, blow with an average velociey of about
8 m.ph. Strongest mean velocities, 9 m 12 mph, are ohserved
off the northwest coast of Borneo and eascern Mindanao,

(B) April through June. During these months the inter-
tropic front moves slowly northward over the Celebes Sea
and as a resulr, both northeast and southeast winds dominate a
partion of the area, excepe near the front where directions become
mote variahle, Velocities decrease slightly, averaging & o 7
mph

(e} July throwgh September. Throughout these months
the intertropic front lies 1 the north of the Celebes Sea. The
Mean velocities are highest during this pericd, 8 0 9 m.p.h

(d) October through November, In Ocmober, the inter-
tropic front reenters the northern Celebes Sea and migrares
towards the south during the period. The southeast trades give
wiy in advance of the retreating front so char northeast winds
again dominate the entire area by the end of November, Over
the area as a whole, velocities average 7 m.p.h.

(2) Sea and swell,

Data on sea and swell are of special interest in the planning
of operations involving the use of aircrafe carriers or small
craft.

The prevailing low wind velocities are refleceed in the low

frequency of heavy sea and swell. Within the Celebes Sea both
sea and swell are predominantly low througheout the year. Avail-
able dara show that 909, of all observations report calm or low
seas, and over 905, of all obsrvations repore low or no swell.
Almaost all occurrences of medium and high sea and swell have
been observed on the extreme edges or outside the Celebes Sea
proper.
{a) November through April, During these months,
which represent the northeast monsoon scason, sea is predomi-
nantly from the northeast. Sea conditions are most disturbed
during this period, especially in December and January, Within
the Celebes Sen, high seas (over 9 feet) have not been observed
and medium seas (2 o 9 feet) show a frequency of only 137,
These values, however, increase rapidly to the north and east.
Off the south coasc of Borneo and off the west and east coasts
of Mindanao, medium sea reaches a frequency of 30 o 407,
and high seas a frequency of 2 o 595,

Swell, which is also predominantly from the norcheast, is
lowest during this period. High swell {over 12 feet) has a fre-
quency of 1%, while moderate swell (6 © 12 feet) shows a
frequency of only 29;. As in the case of sea conditions, these
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wmwxm&msn%.mm%mm respec-
:iwpruﬂu&:luSumn&’themmn&'MMm
mllmhtnﬂwdumhm.dmﬁwmtdm
mﬂdmunmmhl%mdrhfmmmyo{hiﬂmllm
I%.nghu:mudidumﬂiﬂﬁrﬁwnﬂﬂ:mrﬂtmm
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out the entire ares,
Mmdrnﬂdilﬂmionunmmdmﬁmrbchund

in Chapeer I,

3) Clowd cover,

O\Hrhenmdmdiumlmguahu:jmﬂuﬁhl
;ttgmmwm:imumhmemhemmudldfgh:
winmmuimuminﬂumdmumﬂm!ﬂum;rbcu-
poﬁtdbttmljmdzﬂ%nfﬂndme.butmlyhufm
mmma&whmmﬂmmlhuﬁumhdumlmj
mnhcﬂptmdijmdﬂ%n[ﬂuminﬂlm

All mﬂﬂtl‘ulredhnmrmdb;bmh:n skies with instabilicy
clouds, eumulus, predominating, Ceilings normally are well
above 1,000 feet, however, bases of isolared ourmulonimbus
often lie below 1,000 feer,

Shuulddmdmbeduimtmmumlﬂmnmmmu.&
is expected that mose suitable conditions would be foupd dur-
ingdtﬁnﬂswhntheinumupkhmtlhmdt&kbu
SumeApﬁlﬂlrmthuu&rfmmmmunmhnrdmr
dseuumduln:ldu&rmpknppmmn&iufm;mmpkm
overcast cloud cover. The intereropic front, being formed as a
result of the converging trades, undergoes irregular movemenss
and can change in intensity very rapidly. Present knowledge of
izs behavior is rather limited, but its daily variations can be fare-
mifmﬁc&nrd:um-uihbk.'ﬂ’i:ﬁduﬁﬂmdlngh;w
pmmmbclvmuhuhl:m-olh:ﬂ:istﬁpcu '

Along the edges of the insertropic frone may be found frequent
shower and thunderstorm ltr.iw'rr,uwﬂuluwmiﬂngmd
MWWMMHMMMMMM:MD{
short duration, bur occasionally intesmitent moderare or heavy
rain may persist for several days.

Theiumuopicfmmdulhmerﬂ:CﬂehnhinOcm-
berlnde:mhr.dwlnghmmmmd;bemlh.ﬂmd
conditions similar to that experienced in April, May, and June
may also be expected in these mosnths,

Throughott and pardicularly during the winter sea-
u‘w":::mwﬁhlﬂmu y ac-
companied by frontal systems. They are normally weak, how-
ever, and are usually only reflected in the weather by intensify-
ing or weakening the local convective activity. Disturbances of
sufficient intensity to cause wide spread bad weather are very

rare.

(4) Visibilisy. -

Visibility is most often reduced by precipitation. Rain showers
of shore duration ordinarily lower visibilicy to less than 4 miles,
or in heavy showers to less than 14 mile. However, rain asso-
Mnﬁh&cmu{m.&mu.ormpqidmb
ancet is often of a steady character and will restrice visibility to
less than & miles for long periods. :

Fughwqmm:hemmdmmmufwmm
an hour or so after sunrise. Visibility may occasionally be re.
duced below & miles by haze. Haze is most often found in stable
nir streams which are mose frequent (5 to 109 of the time)
ar the end of the southwest monsoon season, Seprember and
October. ;

(5) Humidity. A -
Relative humidity is very high throughout the year, Humidi-
ties of 90%; or more may be expected almost every day.

D. Amphibious operations,

The weather factors limiting amphibious operations are the
same a3 those affecting naval operations, namely: wind, sea and
swell, visibility, and cloudiness,

(1) Wind and state of tea and suwell,

On shores exposed toward the north and eass, swell & fre.
quent only from November threugh April, when northeast
mmmfmmnﬂniburunpundmrdﬂxmhuﬂ
immllkfuqunrodrfma]mrhmmh&pmbmwhm
m;hl-mwiniimfmmlwrpudmfﬁpm:ﬂing
windlueﬂﬂmdinﬂtlwfmqurnqofhuqmdL{kﬂ-
munlﬁmml'nmlumu:rhdﬁninuufhnwmm

m!ﬁgm:whcnﬁmmnd‘ingmndlmm:ndm
inmiﬁcdhyﬂrduilrll‘wmmnmhrm
(2) Visibitity, =

Visibility low enough ro conceal landing operations effective-
inlinfﬂqumtinlhituﬁ.ﬁuhgmdmlfugmm
Haze occasionally reduces visibility below 5 miles, mose Fre.
quently in September and Ocrober.

(3} Closdiness,

Cloud cover is often sufficiently heavy o conceal landing
operations from high-fiying planes, However, ceilings below
I.M?anrtuuan'dmndumbcﬂpemd to
provide protecrion againse low-level areacks,

E. Chemical warfare,

. The chief weather facrors which may limie chemical opera-
tinns are: surface wind directinn and speed, turbulence near the
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ground, temperature, humidity, and precipitation. Wind direc-
tion i not oaly of prime importance in we of cloud gas, bur it is
also significant when high conceatrations of persistent agents
are placed on targeas close o friendly tmoops. Wind speed and
degree of turbulence in the surface air are impormn in con
trolling the concencration of cloud gases as well as the persis-
wdpﬂﬁmmﬁmmem&mdmp-
oration of persistent agenes, thereby controlling their effective
period. Humidity and precipitation affect the rare of hydrolysis
of many chemical agenes,

(1) Surface wind,

From December through March, winds are generally from
the quarter north to ease; from July through Sepeember, winds
are generally from the quarcer south to west. In the transition
manths, winds are more variable, but norcheast winds prevail
over the northern parts, southwest winds over the southern
parts. However, even minor topographic fearures produce local
variations in the characteristically weak air fow,

Aloag the coasts and in interice valleys, there is a tendency
woward regular daily varistion in wind disection. On exposed
portions of the coase, this tendency produces oaly a slight deflec-
tion of the prevailing monsoon. However, in sheltered bays,
local beeezes often completely obliterate the monsoon. The
Im&{nﬁihot:}bnmminduﬁn;ﬂw:mingmdmmim
ugril about 0900; the sea {onshore) breeze sets in around mid-
day and often continues until sunsec. The land breeze is per-
ceptible cnly within & few miles of the coast; the sea breeze is
sametimes percepeible for a distance of 50 miles on both sides
of the coast line. Many interior valleys experience a similar
daily variation in wind direction. Mouneain (dewnslope) breez-
es are common at aight, valley (upslope) breezes in the day-
time,

Wind speeds are usually low in this area. Along the coasts,
calms are frequent, and winds do not often exceed 10 m.ph.
except in the early afternoon, when the sea breeze is strongess.

{2} Turbuwlence.

Turbulence and instability of the surface air, prevalent over
the whole area in all seasons, would greacly restrice chemical
operations, Relatively stable conditions prevail in the ecarly
maorning hours, usually from 0000 to 0600, Lapse rates are
usually steepese berween 1000 and 1800,

(3) Temperature. .

tln the lowlands, the air is constantly warm, with very lictle
seasonal temperature variation. In all months remperatures
normally range from 70° or 75° F. in the early morning to
857 or 90° F. at midday. Following are mean temperatures at
different hours (local time ) :
0200 0400 0600 0800 1000 1200 1400 1600 1600 2000 2200 2404

Taraxan ( Norcheass Borneo )

4 M 4 7B 81 8 B M 0 77 T M
Manapo (Morthern Celeba)

™M T8 7y 77T B BY B O BY Bl TR OTTOTS

hmmpﬁlmﬂmhupuﬂinlh!hm

(4) Humidity.

The extremely high humidity characreristic of this ares causes
rapid hydrolysis of some chemical agents. Specific humidity
probably averages between 15 and 20 grams per kilogram.

Relative humidity generally averages 80 w 90% in all
seasons. Diurnal varistion is much greater than seasonal varia-

tion, Following are mean relative humidities st different hours
{local time) :

0200 0400 0600 0B00 1000 1200 1400 1600 1600 2000 2200 2400

2 B M M T ™

(3} Precipitation,

Over most of the area, rain falls on 10 to 20 days & month
in all seasons. Some places expect as few as 3 rainy days in in-
divideal months. Rainfall is heavy, with over 14 inch falling
on an average rainy day.

32. Forecasting Technigues

uncharred from a meteorological smandpoine. Many of the
weather elements which are most significant in military opera.
tions have been observed ar very few places in this area, and in
these places for just a short period before the present war.
Thus, much of our knowledge of this area must be inferred from
experiences in nearhy regions. A meteorologist called upon o
forecase for the Celebes Sen area will be pioneering in the ap-
plication of rechniques found successful in other tropical areas.
It is possible to derive only o general picure of the nature of
wir masses, wenther disturbances, effects of wpography, and types
of synoptic siruations which the forecaster will encounter. An
outline of these phenomena is presented in this section,

A. Nature of air masses.

(1) Origin of air maires,

In the northern winter o tremendous anticyclone builds up
over continental Siberia. At the same cime a thermal low pres-
sure area is formed over the desert area of western Australia
The combined push and pull results in a broad sweep of air out
into the Pacific from the Asiatic muinland, which swings inm a
northeast flow over the Celebes Sea region. This air stream of
Asiatic origin is termed northeast monsoon or norther air, Feb-
ruary is normally the month when the northers are most fully
developed. This flow may extend as far eastward as the Inter-
reational Duate Line, It is bounded on the east by the trade winds
of the eastern Pacific anticyclone. :

However, even in the middle of winter, during periods when
the northers are weak, the norcheast trade air may invade the
Celebes Sea urea from the east. By March the northeast rades
are almost as frequent in the Celebes Sea area as the northers.

During April there is usually some incursion of Southern
Hemisphere air into this area, either in the form of southwest
monsoon air, from the Indian Ocean bigh, or as southeast rade
air from the South Pacific or Australian bighr. During May and
June the Celebes Sea aren is a bastleground berween Northern

In the northern summer the Asiatic anticyclone is replaced
by a weak low pressure ares, while the anticyclone of the south
Indian Ocean has moved northward, and more or less persistent
anticyclones occupy the Australinn continent and the South
Pacific. From July through September, the Celebes Sea area is
dominated by a strong flow from the Southern Hemisphere,
This flow is called the southwest monsoon or southeast trade,
depending on its source and trajectory.
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In September, northeast trade air may occasionally enter the
surface picrure from the east. In October and November, North-
ern Hemisphere air becomes more and more frequent in this
ares, and by December is usually in full possession.

Thus the forecaster in the Celebes Sea area will have 4 air
masses ¢ deal with at the surface: northeass monsoon and
northeass trade in winter, the southwest monsoon and sousheast
trade in summer, with combinations of all 4 during the tran-
SITION SEASONL.

(2) Characteristics of aiv masres,

:.mmmmmmm
nfpdumuiunmmmhnd:hugmhmrmﬂw
wmﬂmufd:empiulﬂuchl‘ﬁﬁchﬁu:mirh;m
the Celebes Sea. The norther air stream is shallow south of 20°
m!!“N..n:ﬂjhcin;uml.ﬂDﬂhﬂdupnmindwvid:ﬁq
of Hong Kong. Near the south China coast, the norther seream
kwem-td:uudmlnﬂhrwm.dmmhldnhmd
further to the east by an easterly extension of the northeast
trades,

Orwer the ocean, there is lictle rainfall or clowd formation in
mhefﬂr.Hnﬁm,l&mﬂu-irmmilmndmurm-
seable, any kind of lifting produces cumulus formation and rain
shunmlaﬁclnndlmmmcqupedniuurmﬂl.shuplr
da‘inndcumuli.l'ihlnnifﬂfmlrvclafthﬁmpll:thiu*
version level, wually abour 4,000 feer.

(B} Nortbeast trade. Unlike the northeast monsoon, the
mrdturmd:kofmphlm&h:nﬁgm}hw.rhe
surface temperatures and humidities of the 2 air sereams are
almaost identical by the time they reach the Celebes Sea. Fol-
lowing are the mean equivalent potential remperarures (in de-
ymhhnniun::ofﬂaei-irmmdiugmmﬁmmpph
soundings at Manila:

SURFACE 1 600F. 3300F G600F. 9800F:

NE Monscaon LT 334 334 LEL 19
NE Trade 338 LET) 338 i 130

The trade air in this region ordinarily retains the remperature
inversion at 6,000 o 8,000 feer which is characeeristic of its
source region, but i warmer and moister below thar level than
it was when it left the North Pacific bigh,

When the norcheast trade air fow is smooth and undisturbed,
fair weather conditions prevail, with only scatersd lighe
showers, However, like the northeast monsoon, the northeast
trade sir is conditionally unstable, and any lifting produces
cumulus formation and rainshowers. As in the northenst mos.
soan, low cloud forms are predominantly cumulus, However, in
rhcmdeurtl‘rnumﬂim]ulhupl;deﬁud.ﬁxmhigbcr
levels, and are sometimes accompanied by altostrarus in several
layers.

() Sowutbeast trade. Like its Noschern Hemisphere coun-
mrprl.thcm:huuuﬁ:kthﬂmhndh}-lw
inversion ar 6,000 to B,000 feer. Above the firse few thousand
feet, it is usually very dry nnd smable.

This air mass has less cloud than any other in this ares. There
is some fair weather cumulus formartion over land areas in the
afrernoon, Heavy cloud and rainfall occur only at places oro-
graphically exposed o its strong, steady flow, This stream is
often hazy; however, haze is confined to the levels below the
inversion. Grimes cites & case in September 1941 when hasze
was 50 bad over the entire Netherlands East Indies thar it was
impossible 1o see objects on the ground fram 2,000 feer. Nor.

such condiions persise for only a few days, but in this
:"rmhndhmﬂvuh

(d) Sostbwert monsoon, The southwest monsoon has had
an extremely loag pach over warm water before reaching the
Celebes Sea. It is moist o high levels. Following are the mean
equivalent potential remperatures (in degrees Absolute) of the
southwest monsoon according to meteorograph soundings ar

Sumrace 1600F. 3300Fc 6,600 Fr 9,800 Fr
5% Moasoon 3 M3 340 339 3o
The southwest monsoon lacks the inversion which is rypical of
other ait masses in this ares, and is therefore very squally and
stormy. [t is not a seady Row, but comes in surges, with which
are associated very heavy raing at exposed srations. The low
clouds are very dark and heavy, being frequently tltllﬁﬂi_ﬂ
nimbus or nimbostraces. Visibility is good excepe in heavy rain,
B. Weather disturbances.

(1) Typer of weather disturbances.

The basic cause of disturbances in the weather is convergence,
accompanied by instabilicy and low pressure. Convergence oc-
curs along fronts between air masses and also ecturs within air
masses. Tropical cyclones, the severest weather disturbances in
this area, may develop our of either fronml or sir mass dis-
turbances. g

() Froutal distwrbances. The intertropic frone, or equato-
rial front, forms the boundary berween the convergent air
streams from the Northern and Southern Hemispheres. It is
usually found in the equatorial pressure trough, which follows
the seasonal migrations of the thermal Equaror. The position of
the frone is subject to irregular day to day escillations. In ex-
weme cases the daily movement may exceed 200 miles, Since
the Northern and Secchern Hemisphere air masses have almaoss
identical temperntures and humidities in the Celebes Sea region,
this front is not  strong density discontinuity, as in extrarropical
disturbances, but rather a pressure trough and wind discon.
tinuity.

The intensity of the intereropic front varies greacly according
to the intensity and orientation of the converging air flows,
With weak, nearly parallel flows, the front deteriorates o g
doldrum zone, with only local cumulus formation and rain
showers. With strongly convergent air streams, the front be-
mmulhllpirdtﬁnnd,wiﬂilhltﬂmwmqh‘lﬂ'
cumulonimbus cloud, and rain.

The front berween the norcheast monsoon and the northeast
m&mmlynmmrminmkmpm.ndrzuir
streams are almost identical in characreristics and direction of
an,'ﬂnnaﬂﬁnﬂd:ﬁnmmﬂy advances southward over
the Philippines in an cast-west alignmen. Menr the Asiatic con-
ﬁmhﬁwﬁmhnfnmmmnuinnmpﬂmud'rf-
ferential across the frant as far south as Singapore. However, on
mchiﬂgﬂt&lchuhthnrmﬂm-iruﬂﬂnuhinwhm
modified greatly by pasing over the warm warer of the Jap.
mmrnﬂmmmm;ﬁqﬂtfmllm
lIghnNtkﬂﬂuimmgmmin:Iwiurmnillrﬁlmhs
of the monsoon, are felt even below the Equator, with resultant
increased convective mi-v&ymdpm-_ipiuﬂm_

ﬂt&mr,bnmﬂtmhuumdumddrmlh\w
mmimlyvmtdwmrhe&kbnhmm' X

(B) Comvergence within air matres, The forecaster muse
watch for the development of convergent flow wichin any one

——-——-——--h._—-r—_
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dhﬂhl&mhmuﬂ,mmi& Near the source region in the central or eastern Pacific, this
this hh:h:umhdbrnﬂmﬂlkrﬂ;mdmh

lrmhilh-rlﬂhdulunduurmmumdr -dmum&muns.mommmhmm
Iy

stream over that area often had discurbances moving from case working on the ares in the Pacific which corresponds o the
nmiﬁnﬂﬂmhhhmﬂlnﬂh;hlhh:k Eu-ﬁbunhlhﬁumﬁ:hwd-mbmphpndbjlh&
um?ﬂm?vzw?-iﬂlmmdkhuhh;pu- of dara, bur it is probable that similar disturbances move from
-ded@mmnmdh;wﬂumrﬂndﬂmh- duﬁdhumdu&hh&-.mdﬁuh;mhm
stitute of Tropical Meworology at San Juan, Puero Rico, may even enter the Asatic continent. In the Caribbean, one or
southwest monsoon, two witves are expected o pass a station each week, bur they are

the Celebes Sea area can be flooded with & deep easterly flow, probably less frequent in the Celebes Sea region, Convergence |
i found to the rear of the wave and divergence 1o the front.
s Lasge cumulonimbi and squall lines are usually found in the
zone of most active convergence, while well ahead of the wave,
ﬂ:mﬁnumkvmmulbwmd&nemdmumllrmnﬂa
These waves vary, noe only in intensity, but alio in becoming

_.‘ stronger or weaker. Deepening often occurs when such & wave
E . _.--’/———_\ becomes & part of the circulation at the intereropic front.
g i (¢) Tropical cyclomes. The tropical cyclones of the South- i
" ern Hemisphere remain far to che south of the Celebes Sea area,
coming closest during the month of April. In this area, such & ]
\ storm could do no more than influence, very indirectly, the st r

- bility of the nir and the direction of stream flow. On the other
\\ hand, a considerable proportion of the tropical cyclones of the
e

Nmﬁ?ldﬁpnumth?hﬂippﬁﬂlﬂdhﬂlbﬂ:ﬁmm
the weather in the Celebes Sea.

The storms which are significant in the weather of this urea
urigiumeei:h:rhmuunf:h:mrﬂtm?hiﬂppﬁ:umindw
[e wicinity of the Caroline Islands. Most typhoons originate on the
ineertropic front st & time when the degree of convergence is
1 unusually grear, particularly when the southwest monsoon is ac-

"'\,/’ |8 | l tively surging. Some typhoons develop from deepening of pres-

sure waves in the easterlies. This latter type of typhoon, although

. . /\§ E much less frequent chan the inertropic front type, is more likely
i -— 0 affect the Celebes Sea region. It is most frequent in winter.

Mhmmﬂomvlﬂlﬁoﬂh:!tmphlugpmkmm
Muddullpmll:::ﬁﬂ s wnd rate of movement of tropical cyclones, However, & cyclone

Sereamlines ar 15,000 feer. ufhminminunﬁqruuuymwmﬂlmiupuimof
| origin, at an average speed of about 12 moph, It may recurve
100 the norchward anywhere along its trajectory, or may continue

l w“rdinmﬁwﬂsiuicmnmnt.(:hnudwdimmllr
l encountered 300 miles from the storm center, cyclonic wind i
circulation ar 300 w 400 miles, low fraceocumulus cloud with |
inermittent squalls and showers ar 200 or more miles, with
/ heavy nimbostrarus and contineous torrential rain ar 100 o 150
/ : miles from che centes, Wind speeds of over 25 mph. may be /
" " | expected at 150 e 200 miles from the seorm center, and of over |
\ 75 m.ph. st 35 miles from the center. In the center of the storm '
there is an area, averaging abour 8 miles in diameter, with
8| clearing sky and light winds or absolute calm. ti
| { Except in very rarc cases, typhoon centers pass wo far north ]
A o cause hurricane winds in the Celebes Sea aren. Typhoons or
e = depressions which enter Luzon or pass to the north of the Philip- f
pines do not directly affect this area excepe that the southwest
b, wind flow is serengthened, with increased low cloud and air |
S bl i R =4 mass weather, Heavy rains may occur in Mindanso, particularly '
0= " o - b = on the castern side, with the approach of & typhoon whose cir-
FiouRe ¥ - 3, culation extends far enough south to produce strong northease

. . “""“-““‘!w‘;’* ‘“gm";g::ﬁh winds. If the center of the storm passes through or south of

[
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the cencral Philippines, increased rainfall may be expected over
the encire Celebes Sea area during the passage of the sworm.

12} Aids in forecasting disturbances,

(@) Clowd sequences. Prefrontal cloud sequences, which
the forecaster of middle latitudes, finds so dependable, are of
very limited value in this area. The cloud associared
with & typhoon (Toric 52, B, (1) (c)) has some prognostic
value. However, cirriform clouds are nearly always present w
some extent and are not as trusoworthy indicators of storm sc-
tivity as in middle latirudes. The presence of altostratus or alto-
nmndqdwﬁiniuqmpm-d:u”mmiammr
acrivity. During the presence of easterly waves in the trades or
mmawmmhm front, several
hmﬂvurﬂli:kllmmulu!wlrdrwlﬂpchlwiklm
Alostratus occurring below 10,000 feer, instead of ar the usual
level of 12,000 to 14,000 feet, is often o sign of a nearby fron.

(&) Eﬂmhpﬂyd;.hm&ulnmhudfudhmrcﬁn;
areas of convergence and divergence is sereamline analysis, as
illustrated in FiGURE V-4, Lines are drawn parallel o the wind
erhdﬁﬁhﬁﬂrkﬂﬂmﬂm&gdmﬁm
i roughly proportional to the force of the wind, Such lines dis-
appear in & region of convergence and reappear in a region of
divergence. Expericnced forecasters have found such chares,
:iuwmylh:lrmdﬁurmﬁlllmh,mbnlmuimﬂ:pnmhlc
in forecasting new developments and in evaluating weather over
regions where only fight reports and scattered pilor balloon ob-
servations are available,

() Pressare changes. Zones of convergence usually lie in
pressure troughs or dows. However, Jows are difficult tm spoe on
ordimq-srmpdcchnudthi:mmprmwﬁrld:mm
Har, excepe in the case of wopical cyclones. Barometers have
often gone for long periods unchecked, and even small inac-

CONMYERGEWCE

e =
/".;/_\

Fiounn V - 4,
Example of Use of Sereamlines in Synopic Analysis.

isolated starions may greatly influence the analysis.
mmﬂmkdﬂmﬁulﬂ.
which is greater than the osdinary synoptic variations of the
region. The amplitude of the diurnal pressure curve varies with
the amount of insolation. These facts unite to make the custom-
ary three-hourly tendencies almost useless. A solution for this
difficulty is w compute 24-hour pressure changes, either for
each synoptic time, or, as Deppermann suggests, for the morn.
ing observation, when insolation is least imparsant. These values
assist both in analysis and in the critical evaluation of the sur-
face pressure report. An iscbaric interval of | @ 2.mb., is usually

In forecasting disturbances in the easterly flow, the analyse
should be alert to 24-hour pressure changes of more than 2 mb,
in the islands to the east of the Philippines, as well as to heavy
rainfull associared with veering winds. In forecasting typhoon
development, a 24-hour pressure decrease ar Guam or Yap in
excess of 3t 4 mb, should be watched carefully, especially if
it is associaced with & cyclonic wind shift indicaring a Jow o the
west or northwest % :

() "Cammed” maps. Changes in the streamflow pattern
and incursicns of new or less modified air masses into this region
can often be anticipated days in advance, if the forecaster is
informed of developmenss in the higher latitudes on both sides
of the Equator. As the forecaster often has neither the time nor
the facilities w plot and analyze the necessary areas, it is to his
advantage to utilize the weather analyses available from those
regions in order t prognosticats the movement of formarions,
or their influences, into the area in question,

C. Effects of topography.

A basic requirement for successful forecasting in this area is o
thorough knowledge of the climamlogy of the individual sa.
tions within the forecast area. To a great extent, opography con.
wrols distribution of convective phenomena within the major air
szreams, Topography modifies the movements and maorphalogy
of fronts of all types. It is also impormant in land: and sea-Breess
effects, which often produce local circularions that completely
m:kﬂncﬂrcnn!lugrﬂhnmpcic:hm

These effects are exceedingly complex. Slight contrases in
ﬂupcmupdmrm;prodtmqni&di&m:mthuirmﬂy
stations under identical synoptic situations, For this reasen, fore-
casting requires intensive knowledge of local peculiaricies, Ac-
quaintance with local wpographic effects is essenrial even in
h:mdngﬁmpmnlmwrrrheﬂ-dmmmphk:&ﬁu
may extend far out 1o sea. "«

D Synoptic situations,

Vuimulrmp:i:qrpurﬁchmyheexpncmdmmﬂclp
huSuu,giuumprumndbehw,mdmu‘nmmb:mdin
p-uupmrhcdlﬂrc]:-iﬁuﬁumumdbrl}cpmmm.hp-n
upunl:hndrnfdnﬂypﬁdp&ﬁﬁunnrﬁu:ipumd!lmbmnp
mtpuiudnf:rmulrunuulmdmﬂxqmpﬁcmuﬁm
in the Northern Hemisphere., (No charts were available for the
mn_*npandmgpedudin:hﬁuuhun!{emhpheu.l As the 2
:_n:-ugumnimlaiﬂruppushz rainfall regimes, their precipita-
nmuhﬂirvndmheilﬂhﬁwufﬂumh&udhwlhﬁmﬂf
‘“Mbﬂ‘ﬁﬂmﬁhﬂr exposed and protecred places,

(1) Type J—-Pm:r-d;-bmmmm-r:uﬁyﬂ.)
Mtyp:hp-:dmhlrmmduringdrmingmdu

R




—-———

CLIMATE AND WEATHER

when the cold flow of norther air from Siberia weakens, and &
deep flow of trade air invades the Celebes Sea from the east.
However, it may oocur any time during the fall and winter when
a new front, moving off the Asiatic continent, limits the southern
extent of the cold air, if the air south of this front is orue trade
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Fisume 'V - 3,
Type | Synoptic Partern: Pure Trade Air Flow (MNov, o Apr.)

The weather associated with this situation is generally fair,
with rainfall of the afternoon shower type falling mainly on
windward coasts and slopes. Aside from these rainshowers, st
tered clouds and good visibilities prevail. As a general rule, the
greaer the tendency of the air to recurve northward, the fines the
weather.

The NEc-Tm frone, surging or smtionary, may be anywhere
from Japan to the northern Philippines. Irs position or activiey
will nor materially affect the weather in the Celebes Sea area os
long as a deep, undisturbed trade flow occupies the ares. During
Movember, December, and April the intertropic frone may be
wﬁcﬂqulmibﬁn#n;wdfimcmddmdmmmd
more frequent and violent rainshowers to the southern portions.
Also, the Type I synoptic pattern may often be conplicated by 2
Type V1 "eastetly disturbance.”

(2) Type H—Strong polar outbreak.

When a strong ousbreak of cold NPe air from the Asiatic
continent ocours, it may resch the Philippine Islands a few days
afeee it leaves the latitude of Japan. In the case of very srong
pushes, this strong flow may penetrate south of the Equaror even
as far east as the Caroline Islands.

As the front surges southward, the weather is generally fair,
with scartered cumulus ahead of the front with its passage, how-
ever, cloudiness increases to broken or overcast, and very heavy
rlimm;hllhugiﬂﬁlwhthmﬂtpundmﬂ:mmh-
east fow, Even protected stations may get showers from che

FiouRe ¥ - 6.
Type Il Synopric Pacern: Stroag Polar Outbeeak {Ocr. to Mar. )

convergent activity at the front, In heavy rain, visibility may be
temporasily reduced below contact limits for shore intervals.
Near and noseh of the frone, the cloud forms are alrocumulus o
altoserarus and stracocumulus, with some cirrus from the over-
running trade air. Camulonimbus fermations may budild up over
the hills. Temperatures behind the front may drop to around
7% E., and the decrease in humidity is sometimes marked.

As the front moves farther southward and eastward, the
weather improves; and the norther air, raking longer and longer
trips over the Pacific, urns to o maore eascerly direction, and ar-
tains trade characteristics, On mre occasions, the trade flow may
strengthen, and the front may recurn over the area as a warm
front with drizzle type precipitation.

(3) Type Ill—Frontagenesis off the South Ching Coast
{October-March. )

1 the serong norther flow of Types 1 and 11 continues, the
dissimilar trajectories within the polar air mass tend o indace
'mnmgemkmﬂachﬂinﬂtuf]‘bﬂmmhmﬁonmfl
new front here reduces the southerly penetration of the old
frant to the south, often causing it 1o become stationary. As the
air flow to the north of the front is increasingly modified, the
front may be reduced to o mere wind shear line and finally
disappear.

This type is important in the southern Philippines only in that
the rapid development of the northern frons must be anticipated
in order to forecast its effect upon the front o the south. This
ﬁﬂmhﬂp{ﬂfhgmﬂhﬁiﬂh?ﬁﬂipphﬂ,ﬂdtmhm
front usually deepens and moves castwird, going into a Type |
situation.

Deppermann mentions that & veering of the wind at Basco
from NE o SE or § gives advance warning of such » develop-
ment.

e —
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FiguRe V' - 7.
Type 111 Synopeic Partern: Froamgenesis off South China Coast
(Ocr, o Mar.)
(4] Type IV—Sequence of polar outbreaks (October-
March.)

This type produces a sequence very similar o aleernating
Type | and Type II situations. A high cell breaks off the Siberian
cell and moves eastward, both preceded and followed by an out-
break of polar air. Here, as in Type I1I, the southern front may

¥
&
it L

Figure ¥ - 8,
Type IV Synoptic Pactern: Sequence of Polar Cutbreaks (Ocr. to Mar, )

weather of Type | to the serong frontal weather of Type II, ac-
mﬁ‘uhmﬂdﬂrmm

(35) Type V—Interiropic fromt in Celebes Sea Area
(§pring and Fall.)

During the transition months berween the monsoons, the in-
tertropic front is frequently found lying east-west berween the
Equatcr and the Philippines. It may vary from an inactive
“doldrum” situation with a rather large area of calm w a
narrow definite zone of convergence, which may be stationary
or surging in either direction,

The doldrum siteation is typified by variable cloudiness and
afternoon thunderstorms over land masses. The weather is op-
pressively humid, with very little wind to bring relief. Rainfall
is localized and, although it may be very heavy, is chiefly of the
shower type. o :

When the air flow on either or both sides of the front

convergence increases at the front and may occupy
a zone 50-100 miles across of thick altostramus, associated with
violent cumulonimbus clouds along the front and over moun-
tain aress. At these times, violent rurbulence may be experienced
in clouds which penetrate the icing level of 14,000 to 16,000
feet.,

.._-n—'—-—-—;-’""/

L R T [

Fioure v - 9,
Type V Synoptic Patrern: Im'er::?'c Front in Celebes Sen ares

{Spring and Fall )
(6) Type VI—Trough or wave in the easteriies (Fall,
Winter, Spring.)

Situations which have a deep flow of easterlies in the Philip-
pines normally being fair weather, but may be complicated by
the passage from east t west of isallobaric waves which may
show up on the surface isobaric pattern as a slight trough or a
closed low, according to the amplirude of the wave,




Type V1 Synoptic Pattern: Trough or Wave in Easterlies
{ Fall, Wineer, and Spring)

The circulation in such a trough produces convergence on the
eastern side behind the crough, and divergence ahead of the
trough o the wess. Thus, several hundred miles ahead of the
trough the weather may be unusually fine, deteriorating with
the approach of the wough, and heavy rains with intense con-
vective activity are frequently experienced during the day fol-
lowing its passage. Lines of cumulonimbi oriented with the wind
may be found in the aren of maximum convergence, with low
nimbostratus ceilings and limited visibilities associated with the
heavy rain,

A careful check should be kept on the stations in the Mar-
shalls and Carolines for abnormal 24-hour pressure changes
and for heayy rains which cannot be associnred with fronml
activity. Unusually heavy rains ar Palau are an indication of bad
weather in the southern Philippines 24-48 hours lacer.

(7) Type VII—Intertropic fromt west of Philippines
{ April-September.)

During the summer, the Celebes 5ea is o bartleground be-
rween the southwest and the northeast air Sows. Near the
Equator, the fow from the Southern Hemisphere in the longi-
mude of the Celebes Sea may be a continuation of the southeass
trades, Thus, as long as the intertropic frone lies south and west
of the Philippines, mild weather will be experienced except in

Mear the frong, the weather is generally broken to overcast
middle cloud, with showers from swelling cumulus and cumu-
lonimbus clouds in the afternoon over land areas, and in the
early morning over the ocean and coastal regions,

This type is most frequent in the early summer and fall, but
may occur in midsummer when the southwese Sow is cue off,
permitting the trades o push westward,

Type VI 5y mr West of Philippi
Parern 13
i nogtic Immwm st nes
(8) Type VIII—Intertropic fromt over or worth of the
Philippines { May-Oct.)
Although the illuscration represents a situation at the heighe
of the southwest monsoon penetration, it is intended o include
other cases when the SW air dominaces the Celebes Sea arca. As
the southwest monsoon is pot & seeady How, bue comes in surges,
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the summer situation vasies berween Type VII and Type VIII,
with occasional tropical storms to complicate the situation,

Because of the potency of southwest monsoon air, rainfall is
maore frequent and cloudiness greater than in other air masses.
Any slight convergence will produce squally weather. Wide-
spread areas of rain are usually associated wich the presence of
the intertropic frone.

Sometimes during August, o week or so of fine weather oc.
curs in the Philippines when the intertropic front is far to the
M&Dwnnmhﬁmhwmdlwwlf
flow of dry continental air into chis ares.

During exceptionally dry years in Auseralis, the southease

trade stream, which crosses the Bquaror cast of 120-123°, may
contin lirtle cloud and & characteristic haze in che lower levels.

It can be readily distinguished from southwest air by its lower
relative humidities as well as the lack of cloud.

53. Climatic Summary

A. Precipitation.
Precipimation dam for the Celebes Sea ares and locations of
meteoralogical stations are shown on Figures V- 130 ¥V - 17,

TaABLE WV - |
: MAXIMUM DAILY RAINFALL
Maximem recorded 24-bour rainfall, in inches.®
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TabiiV -2
WET SPELLS

isler i swewrrerees of wer spells ol spruihed duratsoes. The daration of & =t spell i devermined by che number of unevutive days

sl omorr UM gk o runiall

]
Frakpon amai Lo Dyss |s= Fis Blas Ara Mt Jum Jui A Sur Ly L s Vusn L™
MINDANAD
Davais
I owan d 4.2 9 44 .7 %0 4.6 1 | ] 4 H 4.4 489 557 20
Yo b 0% 08 OR 09 11 07 1o 14 1o 08 114 0
Lheer & 01 01 oo oo 0 o1 oo 01 o 00 00 0% n
SufrgEan
I 2 .9 12 Ii6 1.7 LN ] 4.1 ). 8 L 55 1 3.3 1 ¢ 1.7 1.2 28.4 20
L 08 1<% 1.7 11 10 | 4 21 1.7 16 1.0 1.7 0B 174 b
Liver & 1 4 14 1.1 1.1 »T 04 DX 0% 04 I o 12 1.5 104 20
B, Temperature, C. Humidity,
Temperature data ar varsous stations in the Celebes Sea area Humidiry dam for various stations in the Celebes Sea area
arc shown below, in FIGURES Y - 18w V - 21, are shown below in Tables V- 3, V-4, and V - §
Tanem V-3
MEAN RELATIVE HUMIDITY
Mean relative humidiny ar the hours specifed (L.C.T
Vi
Sratees amp Huus Jam Fun Man hoen Slax Jus Jui Ak far Oy L Dhac Tuss LI
MINDANAD
Coabaro .
(0 ay a3 a3 34 95 w4 ) o6 L] G 9% 94 94 5
1400 (=] a5 54 4 L.7] ] 0 ] ] T T &7 &7 5
Dravan
L @5 95 95 P 9 g6 46 96 Gt G &6 L) 9h 5
E ] T0 70 &7 4 L] 1 | 71 H ] | 72 T 5
Surigan
0200, G0, - - = - = =
1000, 1400, : :
1800, 2200 HE R RS B 4 "] Bl 78 Gl | H4 B B3 B 14
Lamboanga
l.:'tl.l.l: : L] L] B8 L] ] % G0 90 0 w0 G0 G0 S0 ]
75 74 4 o] 78 7 78 7 il ri 78 4 k-] 8
43 B3 Al B BS a5 8¢ 84 86 L B B4 Ed 15
SULL ARCHIPELAGCY
o600 g3 9% 44 94 w93 92 92 9 94 W @ @ E
1400 ] ™ ™ b T T8 74 T ™ ) 78 b | Fl-] a
SNORTHEAST BORNED
Sandakan
W0, D00,
Ij-||'||,:_ 2000 (# LH 8l ™ Fr) 78 T 74 74 TH 4 f1 H2 ) 24
Tarakan
[ i 9 L 94 4t ] @ @6 a7 L] 36 9 I b t
14000 6 rL 75 4 75 73 T2 i 70 v 74 7 T ]
KD 34 W 95 U4 ¥ Wi 94 wa L] 94 b ¥4 94 ]
Rahowurly LT HH @ HY Ha BA BH BH =7 88 qa Rg L1 &
NORTHERN CELEBES
Manado ] : i -
M0 g G i 9 4t W & EH B 93 96 97 4 1
1400 o T4 ™ B T 75 5] &5 4] 71 TH L 73 T
300 9 92 90 93 92 W B T8 8l 8 93 2 49 7
Hibusarly 1] i HH Hy HA 4] T T T8 1 BH all B T
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Taniu V -4
MEAN DAILY MAXIMUM AND MINIMUM RELATIVE HUMIDITY

Yua
Syt Jam Fun Maw Ars My Juw Juer Adiis Sar (433 Moy e Yaan e
MORTHEAST BORMNE(D
Tarakan
Maximum EL| 98 9 57 a7 ¥ a7 38 97 I 97 98 # ]
Aimimum &y &7 ] a9 (] a8 ] 64 G &5 68 ] &8 &
NORTHERN CELEBES
Manado
Maximum S8 97 97 57 97 6 9l 9l 9l 94 97 EL] o5 7
Minimum 75 72 71 72 71 68 a2 58 54 62 649 T4 a4 7
Tamg V-5
EXTREME MAXIMUM AND MINIMUM RELATIVE HUMIDITY
Vs
Srareon Jaw Fan Man Ars May Jew Ju Auvu L Oy Now D Yoan  Rmc
NORTHEAST BORNEOD
Tarakan
Maximum 100 100 100 100 100 100 100 100 100 100 100 100 100 ]
Minimuam 47 42 51 51 45 47 50 47 M 44 44 45 18 f
NORTHERMN CELEBES
Manado
Minimum 100 100 100 100 10 100 100 100 100 100 100 100 100 T
Minimum 4 43 5l 44 47 45 4% 3 13 4 44 48 33 7
3. Surface Wind.
Surface wind data at various stations in the Celebes Sea area
are shown below, in Tables V-6tV -9,
Tantn V-5
FREQUENCY OF SURFACE WIND DIRECTIONS
Mean percentage frequency of surface winds from specified dircctions ar specified hours (L.C.T.).
Sramiow, Houm Y
Damwcraon Jam Fun s Arn My Jus Jur Ava Sar Ot Now D Yuan Ruc
MINDANAO
Cotabaro—0600, 1400
N.. 1 0 1 1 . 00 1 - ! 0 1 1 5
_‘\_.L i L] 3 3 1 1 1 2 1 1 2 1 2 5
E. 16 16 13 § 12 14 12 13 13 14 B 12 12 5
SE 5 4 & 7 5 3 3 5 5 7 5 9 5 5
& 3 Q 1 | 1 1 0 Q — | 3 1 5
.S'l:‘r = | 1 1 5 7 5 T L] 5 3 7 5 3 5
W, . 15 15 14 13 23 20 14 14 18 26 25 16 22 5
h.]“r & T 11 ] 7 12 12 13 12 11 8 4 El 5
Calm 49 44 47 44 LR 41 36 L] 35 44 39 43 5
Davao—0600, 1400
'\- = 72 Bl &0 50 43 42 36 18 36 41 50 63 44 B
?':-l.- 11 13 14 13 B 3 1 2 1 5 7 9 7 B
E.. 6 1 12 1 9 6 3 2 1 1 10 6 7 .
SE. Fi 1 2 4 .1 4 9 T 8 8 ] i} 5 8
S 5 9 g 16 Pl ] 35 7 19 9 34 17 12 23 u
b"lr"r 1 1 1 1 1 1 1 1 8
u:' - 1 1 2 1 rd 1 1 1 L
MW : 4 5 3 3 5 8 11 10 12 B 8 7 7 8
Calm (<1 m.p.h.} 0 0 0 0 ] 0 o 0 0 0 = 8
*Surigao—0200, 0600, 1000,
1400, 1800, 2200
M 11 11 [} -] & 4 2 2 | 4 5 T 3 16
NE ; 9 31 12 14 # 3 5 3 7 16 14 16 16
E. 4 18 w0 w15 1 4 3 3 6 9 15 U 16
\}E: L 3 5 & 5 5 1 1 1 k] 3 4 3 16
5. 2 1 3 3 f B 9 10 8 ] ] 3 ] 16
."\'n:'v 2 2 1 3 & 12 16 3 ¥ 13 11 4 13 16
w.. 1 2 1 2 4 13 13 12 12 E 4 2 6 16
MW & 4 3 3 4 5 5 4 5 5 B 6 5 16
Calm 9 1 4 35 A 41 ¥V 19 15 41 iR 33 M 16
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Tasew ¥V - 8 (coat.)
FREQUENCY OF SURFACE WIND DIRECTIONS
Mean percentage frequency of surface winds from specified directions ar specified hours (L.C.T.).

Chonas Auis,

Hows, Dramcrios Jaw Fas Man Ara Bar Jow  Jue Avw Sam Oy

Lamboanga—0200, 0600, 1000,

1400, 180, 2300
EE o o 15 14 15 16 20 18 18 18 16 14 16
5 14 9 10 7 L] L] ] [.] L] 10 L]
s - 7 & 4 L] 4 3 4 4 4 1 4
SE. 8 10 12 10 11 11 9 11 9 B 7
S‘.Jn’ 3 4 1 1 2 2 1 1 i 3 L]
s 13 14 14 14 14 16 11 18 18 18 15
A 18 18 16 1% 16 18 18 1 0 18 18
bt 4 4 3 T 7 8 7 T -1 .1 4
alm 18 3 i kv 15 14 13 13 19 19 %

*Dura apparently derived from chacrvations of 16 ditecrions, by sdding NNE 1w M., ENE NE., i,
SULL ARCHIPELAGO

Jolo—oa00, 1400
M 24 2 17 10 7 5 5 4 fi 8 I
ME. b . 26 25 14 12 4 4 1 3 1 3 g
E. 4 1 3 3 2 3 1 2 4 4 2
SE & 5 5 & & § 5 & B 10 9
Ew' g § § M M 1 B ¥ A M N0
SW. 1 2 2 4 9 13 13 9 & 10 g
W, . 5 4 T 9 12 13 10 11 15 17 16
NW 4 5 3 4 1 4 3 1 2 2 4
Calm 1 28 W0 13 1 18 13 ki) 25 2 1
NORTHEAST BORNEQ
. Sandakan—0600, 0900,
1400, 2000 (7)
N.. v | 12 12 13 5 i 1 2 4 7 9
ME. ; R 18 19 0 10 7 & & 4 B 9
E. 5 5 5 3 ] 5 3 5 1 3 l
SE 1 q 2 5 13 13 13 9 7 & 3
5. 3 5 5 7 12 15 0w 1 13 14 7
b":'r ] 5 B 12 25 25 Fil 15 24 16 12
w.. 5 3 4 6 11 9 7 W 1 7.1
NW 14 9 7 B 4 4 1 3 1 4 g
. Calm 15 A9 38 26 16 0 0 14 7 35 w
OFF HALMAHERA-—2000
N. 35 18 28 W 0 3 o 4] ] 3
ME 18 30 41 19 14 B 3 r i 3 12
E. 4 . & £ 0 13 8 0 0 3
SE. 1] 3 a 11 14 15 21 27 (1] 18
§ : 4 3 6 o 12 18 45 40 n kel
sw ] o 4 4 11 16 ] A4 M- 18
W, 2 11 Q 11 6 & 11 7 14 g
MW, 13 22 L] 15 B % 3 0 8 3
Calm (<1 m.p.h.) 12 L] [ 4 17 3 3 o E} 9
No. of obs, 44 3B 44 7 42 L] 40 47 b1 36
OFF EASTERN MINDANAO—2000
N.. ' 7 13 28 17 3 4 3 4 [ 5
NE. £ 75 54 43 13 17 [ 4 & 7
E. 4 3 3 13 17 3 & 4 3 4
2E. 1] 4] 3 0 17 13 15 B 13 12
5. 0 3 } 20 15 22 b L] 5 18
Y o o 3 4 3 & 34 27 12 k1
W, 0 o [} [+] 13 1 o 4 10 2
NW, a [ [ 9 ) 4 a 4 ] 1
Calm (<1 m.p.h.) Q 0 ] § 10 4 g 8 10 10
Mo. of obs. . .. 26 1 3 13 4 43 ] 7 1] 421
OFF WESTERN MINDANADO—2000
M. 0 29 17 17 8 8 B 3 & 14
ME 13 12 9 13 4 5 2 4 i 13
E.. 8 10 4 13 7 8 8 4 7 9
SE. & E [} 11 14 B 9 7 9
5. B 5 i [ 15 20 i 13 15 11
W Q 4 7 13 18 16 28 n 18 16
W 4 4 12 9 14 14 1& 10 13 10
MW & 11 T |-} 10 4 & B 11
Calm (<1 m.ph.) & & 13 & 15 12 & 18 10
5% 106 9 108 13 [0 107 110 133 108
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TABLE V - 6 (cont. )
FREQUENCY OF SURFACE WIND DIRECTIONS
mmmummmwudmm-uqﬂum (LCT.).

by ey Joo . Pm Ma A M Jw Jm Am B O Mov  Dee Y
OFF NORTHERN mm-—m
Wity R TN~ R T 6 4 3 L S | SRS I SR T S | S |
NE. & B B » 12 14 3 i 6 15 M 2 B
B...iiviciyotns i 4 4 IR IR 7 T 0 B 5 B 3 3 7
5E, Flliceks 4 1 1 B 15 1 5 3 7 0 1 &
o 0 1 0 T 11 1B 15 8 1 1 7 5
BW., o e 1 1 2 B A} % 4 M B onow 5
w.. 0 3 3 § 12 10 B B B 6 4 g
BIW.... Ly R T 3 0 1 0 2 2 0 5 [ 316 g =
c.m ‘5{1 " p.h } ........... 1 0 1 ¥ ¢ 18 6 g 5 0 i b, 3 5
S R ey o8B M M4 S B 4 & w0 M O a W T
OFF NORTHEASTERN BORNEO—2000
TR B B2 1 2 0 6 3 4 4 - B M- 14
HE.... ...l ey R e g B O w W OB 6 8 4 0 1 17 M 18
| AR e R T 4 10 4 8 14 18 i 4 4 6 4 4 8
BB, . ..l e S B 14 4 8 5 M 1 12 1 H 5 4 10
.. 4 0 # I U 1 & % n 6 1 4 16
| R (R - L] 9 8 B 18 .1 18 i1 41 i1 3 B 15
W e s R e 0 4 0 5 6 3 0 $T 93 CI
NW ..... R B P 1 4 0 0 0 4 4 6 10 7
mn}{I mpm} ooy 5 i .13 x § 10 4 ;G I 0o 10
........ 3 B/ M W B R &N B N @ D WM.
HOoM o1 & 4 6 10 g 51 6 8 1o
B » B O H» 1B 4 2 i B 4 & 1
4 4 P W 18 6 5 B 5 1 3 N Io
4 0 3 6 1 1 @ o.n. 1w W 0 4 B
0 2 0 T T R R R 4 3 0 9
A n I I S T RO i G R A
16 2 6 2 4 1 & 9 & '@ s n 'R
ARAnL o T 8 9 & 4 8 & 11 W4 W B 7n
Cl.lm"'{ilrnph)... it 8 7 6 3 8w i3 3 6 8§ 10 7
No. of obs. A AT » @ a H # o sl ¥ &8 % W0 @ ;m
Tante V-7

FREVAILING SURFACE WIND DIRECTION

Most frequent surface wind direction at specified hours (L.C.T.).

Yaa
Eramion awp Hoom Jam Fen Mlan A L Jow Jer Avo Sar O Mow Dac Yoan R

5A NG[H.E—']'AL-‘I. ]
ahoena

— —a : N N N N W, & L1 5 5 NW N -

MINDANAD

Cotabaro

0600, 1400 R E E w W W w w W w W W w W 5
Davao

0600, 1400, HH L BT N N N N N N 5 5 ] N N N N B
Surigao

0200, 0600,
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Tamu ¥V .7
PREVAILING SURFACE WIND DIRECTION
mmwmmuqﬂum {LCT.).
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Tanes V-8
FREQUENCY OF SURFACE WIND SPEEDS
Mean percentage frequency of surface winds of specified speed (m.p.h.) at specified houss (L.C.T.).
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Tanen V-9
MEAN SURFACE WIND SPEED

Mean surface wind speed (m.p.h.} at specified hours (L.C.T.).
Vs
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E. Sea and swell.
Dara on sea and swell are preseneed in Chapeer 111 :

F. Upper winds.

Upper wind dara for the Celebes Sea area are shown on
Ficures ¥ - 22 1o ¥V - 25,
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G. Cloud,
Mh‘uwmhhmsumm
shown below, in Tables ¥ - 10, V- 11 and V . 12,
Tanes V=10
CLOUDINESS
Mean percentage of sky covered by cloud, regardless of heighr, ar specified hours (L.C.T.}.
¥i
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Taste V-11
CLEAR DAYS
Mean number of days with mean cloudiness {percentage of sky covered by cloud, regardless of heighc) less than 15 per cent.
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Tama V.12 '
CLOUDY DAYS ;
Mean number of days with mean cloudiness (percentage of aky covered by cloud, regardless of height) more than 75 per cent.
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H. Turbulence and Thunderstorms. -
Dara on thunderstorms are shown below, in TasLEs V - 13 -

and ¥V - 14,
Tamw V=13
DAYS WITH THUNDERSTORMS
Mean number of days with thunderstorms at any time of day.
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Tamen V- 14
FREQUENCY OF THUNDERSTORMS
Mean percentage frequency of chunderseorms ar 2000 L.C.T.
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L Icing.
No data are available on icing conditions in this area. Discus-

sion is presented in Toric 51, B, 2, (2) of this chapeer.

J. Visibility, Fog, Haze, Dust, Smoke.

Data on fog and visibility are shown below, in TaBLE: V - 15
and V - 16,
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Tames ¥V -13
DAYS WITH FOG
Mean number of days with fog ac any time of day.
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Tanse V=16

VISIBILITY AT SANDAKAN
Mean number of days with visibility less chan specified limits ar specilied hours (L.C.T.) ac Sandakan, Northesst Borneo. (4 vears record)
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K. Local names for weather elements,
Sec TABLE V - 17, below.
Tanie ¥ - 17
LOCAL NAMES FOR WEATHER ELEMENTS
A Bt i MEHANIG
Baguia Philippines Tropical cyclane
Bara Celebes West wind
Broehroe Celebes = Dy noctarnal land breeze
Colla Philippines Serong squally SW winds
Dangi Celebes MNorth wind
Habagad Philippines Swong squally SW winds
Slacan Celehes 5 or SE wind
Tandongiasa Celebes 5 wind
Timoer Celebes 5 wind
Tongers Celebes Mocrurnal land breezs
Typhaoon China, et Tropical cyclone
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Chapter VI

PORT FACILITIES

60. General Description

There were no ports in the Celebes Sea area which could be
classified as “major” in the sense in which the word is used in
Euvrope and North America. The highest estimaced handling
capacity for general cargo for any port was 430 short tons per
8-hour day, although some specialized pores, such as those for
lumber and oil, would exceed thar figure for their special prod-
uct. The term “major ports,” however, has been used here o
clussify those which, because of developed facilities or trade
volume, stand out shove the others. Fifeeen pores fall in chis
CALEROTY,

The term “minor ports™ has been used for all those coastal
towns or villages not listed as major ports, which had any cargo
handling facilities ar all or which were ports of call for merchant
vessels, One hundred and thirteen localities are covered under
this heading.

Both major ports and minor ports have been listed according
to the following geographic divisions:

Halmahers Sector — 1 major pore, 22 minor pores.
Sangibe-Taluud Sector — po major ports, 9 minar ports,
Mindanao Seceor — B major pores, 37 minor ports.

Sulo Archipelago — | major pore, § minor pores,
Mortheass Borneo — 3 major ports, 9 minor pors.
Marthern Celebes Seceor — 2 major pors, 14 minor porm.

61. Major Ports

A. Halmahera Sector,

(1) Ternate, Ternate Itland (0° 47" N, 127° 23" E}.

Ternate lies on the southeastern coast of Ternate Island,
sbour 7 miles wese of Dodinga Bay, on the western coast of
Halmahera Island (Figure VI - 1). The island is approsximare-
Iy circular, aboue 7 miles in diamerer. The coast falls steeply m
the sea, almost entrely wichour any drying bank. About | mile
to the south-southeast of Ternate Island, and separated from it
by Gamme Lamo channel, lie Tidore and Maitara islands, and
about 1 mile northward from the northern extremity of Ternate
Island is che island of Hiri,

The most importane locality in the Northern Moluceas, it is
the commercinl center of and has the best pore facilities in the
Halmahera group.

{«) Harbor, Ternate roads, the harbor of Ternare, is an
open roadstead with depths of 15 fathoms about 14 mile off-
shore, and 30 fathoms at about BO0 yards. The southwestern
approach, through Gamme Lamo channel, has a lease depch of
19 fathoms in the fairway. The approaches from the northward
and southward are deep and generally clear.

Fixed red and green lights were shown at the head of the
northern and southern piers, respectively,

Before occupation by the enemy the best anchorage in the
roadstend was in a depth of 15 fathoms, abour 350 yards off-
shore, with the Residency Bagseaff bearing 2987, and the head
of the southern pier 2157, In a lesser depeh a vessel would be oo

The climate is characterized by the absence of excessive heat
and by fresh sea breezes and moderate rainfall. The mean an-
nual remperature is 80.7°, The average annual rainfall is 85
inches. There is no well-defined wet season,

The prevailing wind from November through March varies
from west and northwest 1o northeast. From April through Oe-
tober winds from southesst to south-southwest prevail

Troublesome rollers may be experienced in the roadsiead
from December m April. Southerly winds cause a broken sea
when the currents set 1o the southward.

(b) Landing facilities, The waterfront of the own is
bardered by a drying coral reef which arrains ies greatest width
aff Fore Oranje, about midway berween the Residency Fier and
the Sultan's Pier (Reference numbers 3 and 4, TasLe VI - 1
and Figure VI - 1).

The principal facilities are listed in TABLE VI - 1 and are
keyed to the port plan {FiGure V1 - 1). Hertog Hendrik Pier
{Reference number 2), a T-head pier of open pile construction
(Figumes V1-2, VI- 3, and VI - 4}, was the only commercial
pier in the port. A small pier served the Japanese fishing sewle-
ment near the southern end of the shore reef { Reference number
1), There was a pier for small boats (Reference number 3) near
the Residency but care was necessary o avoid rocks ar low ride,
The Sulmn's Pier {Reference number 4), a private pier for
small crafe, was located at ehe northern end of the watedfront.
Several other small piers and landings of no commercial im-
portance were located in frone of the town.

The estimared volume of cargo which could be handled daily
at the vessel berth at Hertog Hendrik Pier (Reference number
2) is based upon the handling of general cargo. An 8-hour day
is assumed,

At the root of Herrog Hendrik Pier were: a customs cargo
shed, 225 feet by 40 feet, stone and tile construction; the Kon-
inklijke Paketvaare Maatschappij (K.P.M.) cargo shed, 100
feet by 60 feet, stone and shingle construction; and Chinese
storage sheds, 120 feet by B0 feet, wood and corrugated iron
constrection. In the area adjacent o and southward of the pier
a number of structures, believed to be warehouses, have been
built by the Japanese. Ample open storage space was available
about 200 yards from the pier and beyond. Aboue 20 motor-
boats were based at Ternate,
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FiGuee VI - 1. Ternate.
Sketch showing location of Ternate (insec) and pory plan showing location of facilities,
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TanLe V1.1
PIERS AND WHARVES AT TERNATE, TERNATE ISLAND
Rejerence number on map (FiGUnE VI-1) 1 F
Mamn Piim Huaros Heweak Pres
Location on waser [ront Au-mummmm Abour 1,100 yards south of Fort Ornje
aof Ornunje
Cwoed and Operaed by Mo durs Mo dam
Purpose for which used Landing for fishing boass Handling general cargo
Type of construction Mo dats; T-head pier, with 10-foot wide l&ﬂmﬂﬂu&&;'ﬂuﬂ#,ﬁﬂ
approach to plerhead spproach 18 feer wide
Face South side North side Fuce Sonith side Morth side
Deescription {feet) {feet) {feet) {feer) {feet) { feet)
Drimensinns 40 2041560 204-154-60 198 404504300 40904300
Diepth of water No data Mo dam No dsna 13 Under 13 Under 13
Berrhing space available 40 Mone Monoe 198 40490 40450
Width of spron Oipen wharf Open whard
Deck above LWOST, No deta No dana
Capacity per square foor {lbs ) Mo daea No dara
Lighted ar unlighted No dara Ligheed
Transic sheds MNone Mo
Mechanical handling facilities Nooe None N
Railway connecrions Nooe 1 matrow-gaige u&mwmw
pierhead
. . Waser supply Mo dama Fresh warer is svailable
Electric current No dara Electric current believed available
Estimated capacity of terminal, short tons
per day Capacicy 160 shart wons per day
Remarks — Depth of 33 feer ar 66 feer off piethesd. Two buoys
and & dolphiny make berthing possible in depths
from 13 mo 33 feet, as convenient. Berchage 1,200-
. . foor vessel with 12-fooc draft
Reference mumber on map { Fioune V1.1) 3 4
MaME HEsimency Pier SULTAN's Pum
Location on waterfront About 770 yasds south of Fare Oranje About 773 yards narth of Fort Oranje
Crwmed and Operaced by Netherlands Ease Indies Government Sulmn of Ternace
Purpose for which used Boat landing Landing for small craft
Type of construction ! Timber open-pile Timber open-pile
Face South side North side Face Soath side Narth side
Dexcription 3 {feet) {Teet) { feex) { feet) {feer) (Foer)
Dirnensions . 10 250 250 40 403154800 40+ 15 4600
Depth of waver 2 0 20 Shallow v £
Berthing space available 10 MNone MNone 40 Noae None
Widsh of apron Open wharf 10 10 10
Deck above LYW0ST, No dat No daea
Capacity per square foor {lba ) No dam Mo data
Ligheed or unlighted Mo dam Na dimn
Transic sheds MNane Mane
Mechanical handling facilities Nope None
Hailway connecticns MNone Mone
Water supply MNone No dam
Eleceric current Mo dats Mo das
Estimated capacity of rerminal, short sons
per doy - -
Remarks Pavilion on inoer end of pier, 50 by 20 Pierhead lies at edge of share reef. Circular pavilion,
feer abeut 20-foot dismeter, on pierhesd,
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(¢} Clearance facilities. The narrow-gauge tracks on Her-  necred to a pipe line on the pier had a capacity of 40 tons per
tog Hendrik Pier ran inland about 700 feet to a coal storage  day,
shed and yard. Trucks had access from the 3 northernmaost piers A sworage depot for oil in drums and tins, located on the
(Reference numbers 2, 3 and 4, TABLE VI - 1 and Ficune shore abour 200 yards southwest of Hertog Hendrik Pier, has

VI - 1) to the island road system.
Vessels of the K.P.M. called regularly ar Ternate,

probably been destroyed by the Durtch.
A coal shed was located about 700 feer inland from Hertog

The clearance capacity of the port is estimated to have been
Py ! Hendrick Pier,

L60 shore tons (2,000 pounds) of general cargo daily, handled

at vessel berths, assuming an 8-hour day.

(d) Avaslability of supplies, Drinking water was obtained

from a well near the Hertog Hendrik Pier. A motar pump

le} Repaie facilities. A small repair shop, owned by local
Japanese fishermen, was the only facility for the repair of

con-  vessels at Ternate,

Fizu

JRE W1 - 2. Terma

Hertag Hendrik Pier ( Reference No. 2, Table VI-1 and Figure VI-1), showing T-head, looking northwest. Before 1938

FIGURE V1 - 3, Ternate

Herog Hendrik Pier { Reference Mo, 2, Table VI-1 and Figure ¥

I.-'I )y showing rype of construction and railway rracks o approach o T-head,
looking west
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FIGURE V1 - 4. Ternare.
Herog Hendrik Pier { Reference Mo. 2, Table VI-1 and Figure VI-1],
showing steamer berthed alongside T-head, looking southeast,

B. Mindanao Sector.

(1) Surigao, Mindanao Island (9° 47" N, 1257 30" E).

Surigao is on the southwestern side of Hinamuan Passage near
the northern tip of Mindanao Island {Ficure VI - 5). It was
a place of considerable importance, since most of the wade of
eastern Mindanao passed through it. There were no landing
facilities of commercial importance ar Surigao itself. The pore
facilities and warechouses were at Bilanbilan, about 34 mile
southease of Surigao, with which it was connected by a good
road.

Surigao River, discharging on the west side of the rown, has
abour 1 foot of water on its bar at low warer. Only small boars
can enter. The ruins of an iron bridge near the mouth prevent
large boats from entering,.

{4} Harbor. Bilanbilan Bay is open to the northward, with
depths of 10 to 15 fathoms. It is abour 114 miles wide between
Surigao lighthouse and a dangerous shoal to the east

A cove in the northwestern corner of Bilanbilan Bay forms
a natural harbor, open northeastward (Figure VI - 5). The
entrance to the harbor, about 400 yards wide, has depths of 634
to 10 fathoms. It recedes 400 yards westerly where it is 5 fach-
oms deep. There is a 4145-fathom shoal in che middle and rocky
ohstructions off the southern side.

The port facilities were on Bilanbilan Point, the north side
of the entrance to the cove (FIGURE VI - 5 ). Depths along the
wharves were 714 o 30 feer. Depths offshore increase rapidly.
A narrow channel, with a controlling depth of 9 feer, rounds
the southwestern end of the point,

A jetty northeast of the main wharf (Reference number 2,
TABLE VI - 2 and Figurg VI - 5) projected B0 feet seaward
at right angles to the shore, [t was awash ar low water and
although marked by a small beacon, constituted a danger in ap-
proaching the main wharf.

A fixed red light, 22 feet above high water and visible 7
miles, was exhibited from a concrete tower rising from the sea
on the edge of the shore reef off Bilanbilan Point. Vessels could
pass fairly close to the lighe as the warer deepens rapidly our-
side it.

There is good anchorage about Vi-mile eastward or south-
eastward from the light in 14 to 16 fathoms over sandy bottom,
Small vessels might find shelter in 9 fect of warter behind the
harbar point.

The tide at Surigao is chiefly diurnal, The mean higher high
water interval is 10 hours, 47 minutes with range of 3.4 feet. The
lowest ride is 1.5 feet below mean lower low water.
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FiGURE VI - 5. Swrigac.

Skerch showing location of Surigan (inser} and part plan
showing location of facilities.

The mean annual temperature at Surigao is 807, with a
maximum of 90.8° and a minimum of 71.6°. The average an-
nual rainfall is 142.49" and the mean relative humidity 84.4
per cent. The prevailing winds from November through May
are from northeast to east-southeast and from southwest to west-
northwest the remainder of the year.

(b)) Landing facilisies. The facilities ar Bilanbilan (Port
Surigao) are listed in Tasre Y1 - 2 and are keyed into the por
plan (Fioure VI -3).

The principal facility was the reinforced concrete wharf
near the northeastern end of the warerfrone (Reference num-
ber 2, TaBLE VI - 2, and FiGURE VI - 5). In 1937 an extension
of 69 feet was under way ar the southern end and another ex-
tension of 98 feet on the nocthern end was proposed. Other pro-
posed improvements included filling in the small basin behind
the southern end of the wharf and construction of warchouses
on the open area berween the wharf and the road. The present
starus of this construction has not been determined, In June
1938, depths outside the protecting pile clusiers ranged from
13 feet at the northeastern end w 30 feer ar low water
at the southwestern end. In December 1938, there was a depth
of 21 feer ar the westerly end of the wharf with shoaling
eastward. The controlling depth of 13 feet alongside the face
of the wharf restrices berthage accommodation to one 200-foot
vessel of 12-foor draft.

There wis a warchouse ar the Ong Hing Lian wharf (Refer-
ence number 3, TABLE VI - 2, and Figurg VI - 3). Octher ware-
houses were located at Bilanbilan, The main wharf was backed
by an open area of over 10,000 square feet, apparently suirable
for open storage.

Several rugs were based at Surigao and a few lighters were
available.
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'.I:'.lﬂ.lﬂv!
PIERS AND WHARVES AT SURIGAD
oy Locamos Duupnmoss  Derr oF Warm REnanes
{Fg. VI-3)
1 T-head pier Seawurd of jetry, NE of concrete  No dam 2 off head
wharf {Ref. No. 2)
2 Main wharf Near NE end of waterfrons, 323" long 15" NE end 30" SW Reinforced cuncreee
close inside of jetry { face ) end
294" wide,
3 Ong Hing Lisn wharf  SW of main wharf (Ref. No. 2) 8% long TY-18°  ar  chese Wooden construction
- { Face) landings

2 T-heed plar

3 Pier SE end of wwierfront

(¢) Clearance facilities. There were 2 short roadways, each
over 20 feet wide, connecting the concrere wharf with the prov-
incial road which paralled che entire improved waterfront at
Bilanbilan and provided the only road connection with Surigao.

Regular weekly steamship service was maintined with Cebu
and Manila and small vessels operated from the port to poines
along the east coast of Mindanao and tm nearby islands,

The clearance capacicy of che port is estimated w have been
240 shorr tons (2,000 pounds) of general cargo daily, handled
at the berth as the concrete wharf, assuming an 8-hour day.

() Availability of supplies. Diesel oil was stored in bulk
and piped to an unidentified point on the waterfrone, probably
the main wharf. Supplies of food, gasoline, and lubricaring oil
were availsble in moderare quantities. A fresh-water pipe con-
nection was available near the concrere wharf.

le) Repair facilities. There were no facilities for repair
work other than a small machine shop,

2) Cagayam, Mindanao Island (8° 28°N, 124" 38°E).

Cagayan is on the Cagayan River about 2 miles from its
mouth (FiGure Y1 - 6). There were no landing facilities of
commercial imporeance at Cagayan itself. The landing place
for the town was locared abour 600 yards southward from the
lighthouse on Macabalan Point (8° 30° N, 124" 39" E) near
the head of Macajalar Bay, A good roed conneceed it with
Cagayan about 134 miles southwestward.

The Cagayan River, which discharges into the head of Maca-
jalar Bay, has 1% fachoms on its bar ar low water, bat the depths
and direction of the channel across it are conseantly changing
with the freshets of the rainy season. Shoal water exrends about
¥4 mile seaward from the river mouth. Small boats can enter
the river ac high water and proceed to the town above which
the river is not navigable,

{a) Harbor. The harbor is an open roadstead south of
Macabalan Poin near the head of Macajalar Bay. The point is
low and sandy, with deep water on its eastern side, but shoal
warer extends nearly 15 mile from the northern side,

Macajalar Bay is 16 miles wide at the entmnce berween
Gorda and Sclavan Poines and recedes abour 12 miles south-
eastward. The shore of Gorda Point is clear and steep. The cast-
ern shore of the bay is high and i formed by sandy beaches
separated by low rocky points. The head of the bay is fringed
by narrow coral reefs. The western shore is low and fringed by
soeep coral peefs. A coral reef, partly bare ar low water, extends
4 mile northward from Malugan Point and between this paint

SE of Ong Hing Lian wharf {Ref. No dam
No. 3)

Abour 100/

and Sulagan Poine there are 5 small detached reefs, none of
which is 13 mile from shore. The shore of Sulauan Point con-
sists of low coral cliffs alternating with sandy beaches. Ir is
fringed by a coral reef to a distance of less chan V4 mile. Pare of
the reef bares at low water.

The middle of che bay is deep and clear. There are no known
detached dangers except Alutaya Reef, 314 miles 240° from
Gorda Point. The center of the reef bares ar low water. The
channel between the reef and the shore is about 214 miles wide,
with depths of over 100 fathoma,

Vessels could find anchor in 8 to 30 fathoms with the wharf
bearing 3287,

A buoy moored in 3 fathoms, sbout 500 yards northward
from the lighthouse, marked the eastern edge of shoal warer
northward of Macabalan Poine. A fixed red light, 58 feet above
high water and visihle 9 miles, was shown from a wwer on the
north side of Macabalan Poing.

The mean high water interval is 11 hours 27 minutes, with
a divrnal range of tide of 4.2 feet and the mean range of ride
is 2.7 fest.

(&) Lemding fecilities. The only facility at the port was a
reinforced concrete wharf, abour 380 feet long and 30 feet
wide, located about 600 yards south of Cagayan Light near the
head of Macajalar Bay (FiGurE VI - 6). Depchs alongside
varied (1938) from 25 feet at the northern end to 16 feer at
the southern end with 19 feer midway along the face of the
wharf, In 1939, a least depth of 20 feet was reported alongside,
The area berween the wharf and shore had been reclaimed, The
wharf was ligheed. Extensions to the wharf were proposed
(1939, but the present status of these im is not
known. Assuming & minimum depth of 20 feet, the wharf could
provide berthing accommodations for one 350-foor vessel with
a draft of 20 feer

There were a cargo shed and o number of warchouses near
the wharf.

(¢} Clearance facilitier. A good road connected the port
with the wwn. A number of vessels called weekly from Cebu.

The unloading capacity of the port is estimated to have been
300 short eons (2,000 pounds) of general cargo daily, handled
at the vessel berth, assuming an 8-hour day.

(d) Availability of smpplies, Gasoline and lubeicating oil
were stocked in tins in small quantivies. Diesel oil was not al.
ways available. The wharf was lighted. Fresh warer was not
available.
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Figure VI - 6, Capayem,
Skeech showing location of Cagayan {inset) and pore plan showing locasion of facilities.

(e) Repair facilities. There were several small machine
sharps et Cagayan, where minor repairs could be made. Welding
equipment was available, but no foundry work could be done.

(3) Higan, Mindanao Itland (8° 14° N, 124" 14’ E).

Iligan is in the southeastern corner of [ligan Bay, on the north
shore of the lligan River, ar i mouth {Figure VI - 7). It is
the port through which the commerce of the Lake Lanao dis-
trict of central Mindanao passed. The landing facilities were
on the bay side of the wown, north of the river entrance (Fig-
uRe VI - 8).

The Iligan River empties into the bay on the south side of the
town. It is small and unimportane, having less than 3 feet of
water on its bar at low water.

{a} Harbor. The harbor is an open roadstesd in the south-
east corner of [ligan Bay. Iligan Bay, berween Initao Point east-
ward and Polo Point westward, i about 33 miles wide and in-
dents 23 miles.

The anchorage is bad and at times, during the northeast mon-
soon, is untenable. Ar such times vessels seek shelter in Quina-
lang Cowve, 3 miles northward of Iligan, where anchorage,
sheltered from the northeast monsoon, may be found in 20 ©
25 fathoms, about V4 mile from the edge of the shore reef,

A fied red lighe, 37 feet above mean high water and visible
7 miles, wis shown from a tower located at the shore end of the
pier. .
The tidal currents ar ebb run northward across the pier and
are excepionally strong'when the lligan River is in foog. The
prevailing windswure northeast o ease-northeast.

(#) Landing facilities. The only landing facility at Tligan
was a reinforced concrete pier, 272 feet long and 39 feer wide
(Figung VI - 7), Depchs alongside range from 36 feer at the
head to about 12 feet at the inshore end. A rock causeway 308
feet long and 36 feet wide connected the inner end of the pier
mdndme.fknm}ﬁhgéﬁfutwud;hnudmtﬂmrﬂt
side of the canseway ar its outer end. A shed 20 by 40 feet was
constructed on this area. A rock bulkhead 98 feer long was
constructed to the south at right angles to the outer end of the
CAUSEWRY,

The concrete pier was equipped with metal bollards and
fender piles (FiGune VI-9). The pier wad ligheed.

Two 200-foor vessels with a drafr of 12 feet could berth
here, one on each side of the pier. A few broken piles mark the
sites of the wharves formerly located at Camp Owerton and
Tominobo, about 2 and 114 miles, respectively, south of [ligan.
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FIGURE V] - 7. ligan.
Sketch shawing location of Hligan | inser), decails of pier {inser) and porr plan showing locstion of facilides

In addition to the cargo shed on the pier, 2 swrage buildings

were located at the root of the approaching causeway.

le) Clearance facilities, A roadway connecred the pler
with the town, There was regular and frequent steamship con.
nection with Cebu,

The unloading capacity of the port is estimared to have been
240 shore eons (2,000 pounds) of general cargo daily, handled
ar the vessel berths, assuming an 8-hour day,

(d) Availability of suppiies. Fresh water could be secured
from pipe connection at the outer end of the pier. Gasaline,
diesel oil, and lubricating oils were available in small quantitics.

(4} Misamis, Mindanao Island (8° 09N, 123° 51" E).

Misamis is on the northern shore of Pore Misamis, an inlet
in the southwestern corner of lligan Bay (Figume VI - 10).
ﬂmp-mwuufmmidm.bi:hnpwumumemnpoim
for lumber, corn, and copra. The landing facilities were abous
Y4 mile sousheast of the town, near Misamis Point {FiGurE
VI - 10).

(#) Harbor. The harbor, a small namural bay abour 1
mile wide at s entrance berween Misamis and Malaubang
Points, recedes abour 14 mile into the north shore of Port
Misamis, Open to the southeasr, it is protected from northeast
winds by Misamis Point. Depths ar the entrance average 414
fathoms, decreasing toward the head of the bay. The S-fathom
contour does not enter the bay,

Port Misamis, including Panguil Bay, is a long narrow in-
let extending souchwesterly for abour 22 miles. It is © miles
wide ar the entrance between Binuni and Loculan Points, and
narrows until it is less than 1 mile wide abour 12 miles fram
ﬂwmm.qudwlﬂ.chirlpmadlmfﬂrmﬁnguﬂ Bay, a
large shoal basin, which is navigaed only by small launches.
Binuni Poine is low and surrounded by a fringing coral reef 1o a
distance of about 4 mile. The shores of Port Misamis are low
and covered with mangroves. North of Misamis Poine there is
an extended sandy shore. Immediately southward, on the oppo-
site coast, there are high hills. Loculan Point, the western limit
of Port Misamis, is low and sandy.
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Ficure VI - 8, igan

Town and harbor, showing concrete peer near mourh of Higan River, -'"':\I::_I-'

Friune V1 - %

. . Concrere pier and causeway showing type ¢

ruction, looking southeast.
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A number of charred reefs and shoals, some of which were
marked by buoys, lic within the entrance o Pore Misamis, The
entrance should be cautiously,

There are two channels that lead into Panguil Bay and o
Misamis, of which the eastern channel is the wider and mose
generally used.

lligan Bay is described under Topic 61, C, (3), (a).

Good anchorage may be found southward and westward
from Misamis Point, sccording o drafe A good berth for a
large vessel is in 414 fathoms of water, with the light bearing
36" erue distane 14 mile. Small vemels may anchor farther
northward, sbout 200 yards southward from the picrs.

A fixed red lighe visible 7 miles was shown from & tower
an the southwest comer of the old fore ar Misamis Poine.

The high water interval ar Misamis is 11 hours, 32 minutes,
Higher high water beight is 4.4 feet, and the lowest tide reaches
1.5 feer below mean low water.

The tidal currents at ebb fow caseward across the ends of
the piers at Misamis.

(b)) Landing facilities. The facilities at Misamis con-
sissed of two piers, one privaely owned and operated, and the
other owned and operated by the Government.

The Government picr, casternmost of the two ( Reference
number 1, Ficung VI - 10), consisted of & dumped mock
causeway 233 feet long and 27 feer wide, with a 40-fooe square
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(¢} Clearance facilities, There was industrial trackage on
the causeway but not on the pier at the lumber mill. Roads led
from the piers o the own, There were no railroads,

FIGURE V1 - 10, Misamiy,

Sketch showing locarion of Missmis | inset) and port plan showing location of facilisies,
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The unloading capacity of the port is estimated to have been
600 short tons (2,000 pounds) of general cargo daily, handled
at vessel berths, assuming an B-hour day.

(d) Availability of supplies, Water was available on the
western pier, Gasoline in tins and diesel oil in drums were avail-
able in small quantitics. The western pier was lighted. There
were no coal supplies,

(#) Repair facilities. Minor machine-shop work could
be done, but no welding or foundry equipment were available.

(5) Oroquieta, Mindanso Island (8° 29'N, 123° 48°E).
Oroquieta is on the western side of Iligan Bay on the north-
ern coast of Mindanao Island, on the left bank and ar the mouth
of the Oroquieta River (FiGurg VI - 11). The landing is at
Loboc, about 1 mile northwest of Oroquieta, with which it is
connected by road. The Oroquieta River enters the bay juse
south of the town. There is only 114 feet of water on the bar
at low ride.
(@) Harbor. Loboc Cove, the harbor for Oroquieta, is an
indentation in the coral reef, abour 330 yards wide and 300
yards long, located about | mile northwest of the own: Ap-

shore in 12 fathoms of water, over muddy bottom, with the
church bearing 227°. During the northeast monsoon cthis
anchorage is unrenable. Small steamers find sheltered anchor-
age in Loboc Cove where vessels moor fore and aft.
There were no navigation lights ar Oroquiera.
(k) Landing facilities, The only facility at Oroquicta con-
sisted of 0 dumped rock causeway 135 feer long and 20 feet

el P ¢ TR Y
Crs...corse 5
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bk ., black M...mud
br ... brown
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FrGune VI - 11, Ovoguinta
Skewch showing location of Oroquieta (inset) and pore plan showing locarion of facilities
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wide, with & rock-filled crib head 27 feet long and 33 feet wide,
terminating in & reinforced concrete pier, 194 feet long and 30
feet wide, on piling (FiGure VI - 11),

Depths of 10 feet were reported along the southern face and
27 feet along the northern face. Inadequace depehs along the
southern side of the pier and limited space in the harbor for
maneuvering vessels are believed o have restricred the useful-
ness of the port to a berth for one 200-foor vessel of 132-foor
draft along the northern side of the pier.

A large warehouse was reported to have been located in the
town of Oroquiees. Proposed new port work included the con-
seruction of a cargo shed buc the present searus of the project
is not known,

(¢} Clearance faciiities. These were no railroads. Roads led
from the pier to the town of Oroquietn und to other points along
the coast. Regular steamer communication was mainined wich
Cebau,

The discharge capacity of the port is estimated to have been
200 shore wons (2,000 pounds) of general cargo daily, handled
at the vessel berth, assuming an 8-hour day.

rﬁzﬂwmmm'wum o4
E).

Zamboanga is on the southwestern extremity of Mindanao
Island, fscing Basilan Serait (Fioung V1 - 12). [r is the princi-
pal city of Mindanso and the center of trade for southwestern
Mindanao and the northern portion of the Sulu Archipelago.
The only facilities of commercial importance were at the Gov-
emment wharf, which consisted of & modern concrete pier and
its accessory piers and wharves fronting an extensive reclaimed
area on the southwestern side of the own (Figune VI - 13).

{#) Harbor. The harbor is an open roadstead in Basilan
and 14 mile wide, with depths ranging from 10 to 45 fathoms,
It is proteceed on the south by Little and Greas Santa Cruz [s
lands, bur is exposed o gales from the west and southeast, Dur-
ing the northeast monsoon the roadstesd is sheltered and the
water smooth,

An inner small boar harbor was formed behind o rock jetty,
which projected abour 900 feer south-southeasterly from the
shore, A detached rock breakwater, about 420 feet long, lay
abour 200 feet southwest of and parallel to the bulkhead at the

-
Froputid iy Ghe Baacd ol Beglosirs far Blears asd Beriasa, Cerpe b degisssry

FIGURE VI - 12, Zambosnge
Skerch showing locarion of Zamboanga (imset) and pore plan showing location of faciliries,
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Ficuen VI - 13, £
looking southwese, sha

Acrial viey

root of the approach to the Government Wharf. The eastern

CRITEMITY Wik

wout 200 feet westward from the approach

Diepehs in this inner harbor ranged from 5 o 20 feer.

g but a short
ance above high warter, lay 215 yards from and on line with
| of the Government Wharf and

A sewer outfall, marked by 4 piles, project

E

the outer face of the T-

crossed the western part of the inner harbor,

Basilan Strait, scparating Mindanao from Basilan Islas
815 miles wide ¢ Santa Cruz Islands and
Bank, on che Mindanao side of the scrai, divide it inm 2

15

s long, T he

vessels
NOraEc I Casc ol a i--lll'l-
Santa Cruz Bank is a coral bank, the northern L'LI_L:L' of

is pe y preferred by sailing

as it offers the advantage of an a

which 15 1Y% miles from the coast of Mindanao. A channel
lle of the bank

with a least depth of 8 fathoms crosses the m

in & norchwest-southeast direcn

wthern edge of Santa Cruz
ward [rom V—'l 4

Little Sanea Cruz Island, on tl

Bank, aboutr 2 miles southwes I.:N:-.Ir'.F.I. 5

mile long and Y& mile wide. Each end is prolonged by a drying
reef. Shoal warer extends from the western reef for a distance
of 145 miles from the island

Grear Santa C Island on the eastern end of the bank

from the smaller island (from which it 15

separated from Litele Santa Cruz !'!. a channel 6 wo 8 fachoms

southeastward

deep) is 144 miles long and nearly 1 mile we
by a narrow reef.

The anchorage off Zamboanga is not good. The coast drops
off rapidly and curside the 12-fathom contour the botom is
inywhere in front of the

It 15 fringed

hard and uneven. Vessels anchor

town, not going inside the 1 contour as the water

shoals ra

idly. This anchorage is wosed to gales from the

west and

cutheast. A heavy sea sets in with these gales and is
increased when the flood scream sets against the wind

An occulring whire light, 64 feet above high warer and visible

13 miles, was shown from the summir of Lictle Santa Cruz Is-
land.

Before the war a fxed red light, 36 feet
and visible 9 miles, was shown from the T-head of the Govern-
ment Wharf at Zamboanga.

At Zamboanga there

ove high warer

generally two tides in the lunar day
ings, and when the moon has a hi
declination, there n be but one tide.

The high warer interval at '/.lll'h'-:l.n.],;:l i5 & hours 29 min-

| quart

bur at COLIInCL TR

utes. The h|S|1-'_-r high water height s 3.3 feet, and the lowest
tide subsides to minus 1.5 feet below mean lower low water

In Basilan Serair, the ridal streams follow the direction of che
channel. Near islands .H|:| shioals rh*.f. follow cthe "_'\dHL' of
the reefs, attining velocities of 5 o 6 knots. The current sees
both west and east with equal strength in the roadseead off Zam
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boanga, bus it has been observed to set continuously easrward
with varying velocity for 24 hours during a period of north.
westerly winds, A current indicator is located on the wharf ar

Famboanga.

The mean annoal emperature is 79.8°, with 8 maximem
of 92.1°, and 71.2° is the minimum. The sverage annual rain-
fall is 43.07 inches, and the mean relative humidicy, 84.6 per
cent.

{8} Landing facilities. The faciliies ar Zamboanga con-

sisted of & reinforced concrere T-head wharf, approached by
reinforced concrete pier which extended from a reclaimed area
fronted by a concrete bulkhead A reinforced concrere boar
pies extended easeward from the approach pier and parallel w
the T-head wharf (Figurg V1 - 14), These facilities are listed
in TABLE VI - 3 and are keyed to the port plan { Reference num-
bers | to 8, Figurg VI - 2). The estimated unloading ca-
pacity is based on the handling of general cargo. An eight-hour
day is assumed.

TaBLE V1 - 3
FIERS AND WHARVES AT ZAMBOANGA, MINDANAD ISLAND

Reference number on map { FiGURR

VI-12)

1

2

MAME

Location on water fromt
Dwned and Operated by
Purpose for which used
Type of comstnaction

GOVERNMENT WHARF | T-head )

Du:‘rmdnf;pgwchphinﬁmtdm

General cargo and passengers

GOVERNMENT WHARF (Approach Pier—Ouser
end, castern side)

Extencs from Boar Pier to T-head
Seare
Coaptal and medium sived craft. General cargo

Reinforced concrece deck on concrete piling. Has  Reinforoed concreee deck on concrese piling

pile cluster feeders
Face ar Inoer Wesern  Inner Easern
Outer Side Side Side Face
{feet) {feet) {feer)
Descripeion
Dimensions B 165 480 140
Depth of waber 23.30 20 20 0
Berthing space available 8O0 163 480 140
Width of apron Open wharf Open wharl
Deck above low water Mo data No dan
Capacity (Ibs, per sq. fr) Mo dam Mo data
Lighted or unlighted Lighsed Lighsed
Transic sheds Mone MNuone
Mechanical handling Facilities Mone Mone
Railway connecrions Mone Mone
Water supply Fresh water available Fresh warer available
Elecrric current Mo dara Mo dam
Estimated capacity of cerminal, shore
tons per day 1,100
Remarks Berthage for one G00-foot, 430-foot, and 200-foot

veasel with drafs of 30, 20, and 12-foos, respec-

sively

BReference number on map [ FIGURE

VI-12)

i

4

BAME

Location on water froat
Purpose for which used
Type of conseruction

CGOVERNMENT WHARF (Approach Pier-Western  GOVERNMENT WHARF (Boas Pier)

side )
Extends from share to T-head
Seare

Coaseal and small crafr, general cargo
Reinforced concrete deck on concrere piling

Fuce

Description { feee)

Dimensicns 465

Depah of wacer 1520

Berthing space available 465

Width of apron Open wharf

Deck above low warer No dars

Capaciry (lbs. per sg. fr.) Mo dam

Lighted or unligheed Ligheed

Extends eastward from approach pier
Seare

Face North side South side
{feet) {Feer) { feet )
Fa bl I78 78
0 13 20
93 I 178
Open wharf

No dus

Mo dam Mo dam No dam
Lighted Lighted Lighted

____“__*__-
AR
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Tanie V1.3 ( Continued )

Refevence number on map (FIGURE

i -12)

Tﬂuilll;h

Mechanical handling facilisies
Rallway connecticns
Waser supply

Eleceric carrent

Estimared capaciry of cerminal, short
wons per day i
Remarks

Berthage: I clan F

100
Berthage: | clams F (sowch side)

Reference number o map | Fiouen
Vi - 12)

4 '

§

MNAME
Location on water front

Owned and Operaced by
Purpose for which used
Type of construction

Diescripeion
Dimensiong

Capacity (Ibs. per sq. fr.)
l.i;:cd or unlighosd

Transit sheds ‘
Mechanical handling facilicies
Railway conmections

Warer sapply

Eleceric current

Estimated capacity of terminal, shore
tons per day

Remarks

GovERNMINT WHARF ( Approach Pier—inshore
end, eastern side )
In rear of Government Wharf

State
Lighters and small coassal craft
Reinforced concrere deck on concreee piling

Face

{ feet)

280
1%

280

Open wharf
No dar
Mo data

Lighted

R0

GovERsMENT WHARP {Easern bulkbead )
Fastward from approach pier and fronring reclsim:
od area

Seare
Lighters and small craft. General cazgo
Concrere bulkhesd wall with a filled area behind

Face

{feer)

B30
15

Open wharf
Mo daea
Unlimized
No dam

430

Berthage: 2 cliss F
Has 5 smirway landings ar intervals along face

Reference number om wap | FIGURE
¥i - 12)

7

8

MNAME

Location on water front

Crwned and Operated by
Purpose for which used
Type of construction

Description
D'mum;!
Depth et
Berthing i;::t available
Width of apron
Dieck abave low mf
Capacity (lbs. per sq. fr}
Ligheed or unlighted
Transit sheds

GOVERNMENT WHARF (Western bulkhead )
Wesrward [rom approach pier and froating re-
claimed ares.

Slul:

Lighrers and small craft. General cargo.
Concrere bulkchead wall sith fill area behined.
Face

(feet)

500
13

300

Open wharf
No data
Unlismived
Mo dam
None

GoOVIRNMENT WHARF ( Boar Basin Quay )
Wesrern end of reclaimed area

Soure
Lighters and small craft. General carga
Cancreee bulkhead wall with fll ares behind.

Face
{ feet)
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TasLe VI -3 (Continued )

Belevence number on map | FIGURE

Vl-12) 7 ]
Mechanical handling facilities None None
Railway .connections None Bone
Warer supply Mo da Mo dama
Electsic current Mo data No daa
Estimared capacity of terminal, shor
wons per day 250 —

Berthage: | class F

Remarks

Friure V1

Acrial view of Governmene Wl

bably awailable for open storage,

The reclaimed section, P
had an area of abour 11 acres. There were about 1,970 linear
khead, of which abour 1,450 linear feet were usable

feet of by

as quays i:::. small craft ( FiGurg VI - 1

There were a customs warchouse and numerous priv

houses and storage sheds. The private warehouses ha

uf 5,001} rons

ny had 4 light towing laun

! small sea-going rugs. Six sea-going and 4 harbor lighters

i 3o 100 rons capacity were available,

(¢) Clearance factlities. There were no cranes. All cargo

was handled |‘-:|' -.|||r-':. tackle and was hauled o and from the

p's side by trucks
There were no radroads
Roads led from the wharf w the wwn and warehouses and

ong the coast

1 extended
native stevedores were available, The

connected o

Expers

'.||:-.|'|.|r:.:||'|__s.: rane o 15 to 30 tons per 5r|.'1.:-.||-r:1|p gang

5]

Lamboan pa

compledion of bulkheads and breakwacers showing wype of construction. 15 Seprember 1936

per hour depending on the cargo. The loading race for lumber
was about 10,080 board feet per hatch per hour.

The discharge capacity of the port is estimated to have been
20 short wons (2,000 pounds) of general cargo daily,
handled at vessel berths, assuming an 8-hour day.

() Availabilicy of upplies. Warter in
and of good quality was available on the wharf,
No bunker coal or fuel oil was available, The wharf was

le quantities

gheed.

(e} Repasr facilitier, There were no ||r:.' docks. Facilicies
for repairs were limited, The marine railway
LH[\AHL' of hauling our a vessel

at Zamboanga was
[ 50 tons, with a length of 100
feet and drafr of 9 feet. There was a machine shop in Zamboan-

Il repair work could be done.

g2 where

7

14" M, 124" 15" E)
Cotabato 15 on the lefe bank of the north branch of the Min-
danao River about 514 miles above Cotabato entrance through

} Cotabate, Mindawao Tsland (7
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Fioure V1

Aerial view, looking norchwest, showing reclaimed

which it reaches [llana Bay (FIGURE VI - 16}, It was the cen
ter of erade For the Mindanao Valley and the surroundin

ilicies were located in frone of the town

al area, The landing Fac
1 shore of the Mindanao River.

along the s

Harbor, It 15 a river port, Communicanng with Hlana

a least width of about 60 yards and a
ANCe,

Bay by a channel wir
controlling depth {1939 of 5 feet over the bar at the en
The bar at C ance 15 ELF\!rlL'll L shoaling grac

i is subject to change during freshers. In 1939 ir could

o entr

ally,

B D teet

Il vessels deawing

be crossed ar high water by s [
Lacal L:'||:.|\.L'|-'_-_1_|_;|_' 15 NeCessary both for crossing the bar and
'::'-"-.*'.'l-':in_'-' thé river

At 21 miles above the sea the river divides inte 2 arms which
into Illana Bay about 4% miles apare, forming an
exiensive delea, Numerous small channels connect the 2
ted, 15 che wider

dischar

rms

rn arm on which Cotabato 5 loca
it small steamers to the pore. Lo-

The nor
and deeper and s navigable
] g5 o7 feet normally ope
miles upstream, and ar periods of

rate from Cora-

al river boa

y to Paidu-Pulan

noe of

boats continue up the
1 vessels whicl

high warer the sam
52 miles. The larger ocean-g
side and discharge into ||:.’.'_|‘.l:-'_'
nel w Co

nck I'r ca I. I"_'d

A

s

y o anchor

at Cotab
number of private beacons marked the cb
the town the river 15 feom 300 o 400 :..lr.i-\. widde.

Opposite
The bottom is soft mud. The channel, between the town warer-
¥ islets in midstream (Fiourg V1 - 17), forms a ba

v of about 15 acres and depths of 5 w 18 feet

front a
sin with an ar

Because of the sfrong currenet 1t s difficult to turn a viesse]

during ebb ride.
The best anchorage is in [llana Bay, norchwese of G

fepehs of § to 20 fathoms over mud bottom zbour |

shore. At times during the height of the southwest
ortable

EnErLnee,

male fror

decidedly uncon

ORSo0n this anchora becomes
inchor closer inshore, in depths of 9 w1

veastward of Panali

Small vessels car

feer, over mud on the edge of the reet nor
san Pe

A flashing white

¥ ENtrance

t, the narthern point of Cotib
li 13 feet above high water and visible
I'd B

| 5

. Damboanpa

area and detached breakwarer. 9 January 1939

7 miles from 65 ° w 2047, was locared on the southern poine of
Cotabaro entrance,
1

e high water interval at Cotabaro is 7 hours, 03 minures,
hi_!_:h water i5 3.5 feer above mean lower

low

t of hig
ater, The lowest tide 15 1.5 feet below mean lower
r. The currents in Mindanao River are strong. Tide rips
occur off Cor The ridal currenes in [llana Bay
flood southward and ebb northward.

The mean annual rainfall is 89.73 inches.

A0 cnrrance

(b Landing jacilities, The facilities at Cotabato are key
ed to the port plan (FiouRe VI - 16). A concrete and sheet pil-
ing quay abour 725 feer long was constructed along the river
I { Reference number 1, FiGure VI - 16), The deprhs
alongside in June, 1937, ranged from 7 o 14 feer ar low warer
pal wharves { Reference num

The eastern of two small munici

ber 3, Figure V1 - 16) had a depth of 14 feet alongside; the

western wharf { Reference number 2, FIGURE VI - 16) had a

depth of 4 feet. There were no cranes

00 feet by 25 feet, in the rear of the
18). In the im-

A shed, approccimarely
quay, was probably a warehouse (FiGURE ¥
mediate vicinity of the quay an area of about 2 acres was avail-

able for open storage space

Lighters and tugs were availa rransportacion of

ro to and from the anchorage off the river mouth

(&Y Clearance facifitier, Before the war there was re
steamboar communicarion with Davao and with Manila via
small river steamers or motorboats made

I miles up the river from Cota

Zamboanga. Severs

daily trips to Paidu-Pulangi, 2

periods of high water these boats continued up

bato, and
the river to Fort Pikit, a distance of 52 miles. There were no
ilities in the port. Trucks had access from che water

railroad f
frone to the island road system
(i) Availability of supplies. Fresh witer was scarce. Die-

III.'II'IL'

sel oil, gasoline, and kerosene were

(&) Repair facslities. Only minor repairs were possi

a4 small machine shop. Welding equipment was available
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FIGURE V] - 16, Cotabaro.
Sketch showing locstion of Combaro {inset) and poct plan showing location of faciliries

(8) Daves, Mindanao Island  (7° 04°N,125° 37°E)

Davao is close to the mouth and on the north bank of Davao
River in the northwestern pare of Davao Gulf (Ficung VI -
19, It was the commercial center of southern Mindanao and
the leading Philippine port for the export of hemp. The pore
arca i at Santa Ana, about | mile o the ease-norcheastward.
Practically all of the trade of Davao was handled at the Govern-
ment Pier at Sanm Ana, which had highway connection
Davao. Other lundings within the harbor limits were located ar
Ipil, Lanang Point, the petreleum terminal for Davao (Ficure
VI - 20}, llang and Tambungon, 144, 344, 744, and 1034
miles, respecrively, northeast of Santa Ana.

The Davao River was linle used except by fishermen, and
local knowledge is necessary for crossing the shoal area across
its mouth, There are depths of oaly 2 or 3 feet on the bar ar
low water and the channel changes frequently in freshers.

{a) Harbor. The limits of Davag Harbor include the area
of Davac Gulf, west and northwest of Samal lsland, from Du-
malag Point, about 3 miles southwest of the mouth of the
Davao River, to the mouth of the Lasang River, abour 1314
miles northeast of the Davao River (Fioure VI.- 19).

Davao Gulf is about 15 miles wide at the entrance berween
Cape San Agustin and Calian Point, and recedes northward
about 70 miles. Samal and Talikud Islands lie in the northern
part of the gulf. The area north of the islands is well protecred

and rarely becomes rough, even ac the heighe of the monsoon.
The middle of the gulf is deep and clear. The shoals which
fringe the western shore do noe extend seaward over 114 miles,
while in the eastern part of the gulf there are & number of
dangerous dewached shoals and reefs Iying from 3 to 4 miles
from the coast and foul ground at o lesser distance,

The harbor at Santa Ana is naturally sheltered from west o
north by the mainland, and o some extent from norcheast o
east by Samal Island, During the southwest monsoon the sea is
choppy. Off Santa Ana, the 5-fathom contour is 200 o 400 yards
offshore. The approach from the southward is deep and clear
of dangers. The northern approach is through Pakipumg
Strait, which separates Samal Island from the mainland and has
a minimum mid-channel depeh of 14 fathoms. This straic is
mile wide and has a depth of 19 fathoms in the narrowest part.
A 2% -fathom rocky detached shoal lies near the southern en-
trance, L mile offishore and 2 miles 56° from the northern
entrance paint o the Davao River. There are several dangers
in the northern part of the strai,

From Dumalag Point o the mouth of the Davao River, the
coast is low, swampy, and bordered by a sandy beach. Shoal
water extends about 14 mile offshore, beyond which the water
deepens rapidly.

The harbor at Ipil is a small basin formed by a break in the
shore reef, near the southern entrance 1o Pakiputan Serair.
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FioUuge ¥l - 1

Aerial view of Comba

Ar Lanang Point, the harbor is an open roadseead on the
western side of Pakipuran Serait, The soraic ar this point is nar
row and there are several dangers in the approaches. From the
Dravao Biver to | ndy and has broad
sand flats exposed ar

steep for the first 2 miles, Along the last 3 miles of this

the coast is
, the outer edges of which are

CONIST

ang Pos

v WAl

the underlying coral is exposed ae low water along the outer
edge of the sand flac.
|j_|r'__‘._1_ on the mainland west of Bassa Poinc ar the

ern exeremity of Samal Island, was the shipping rerminal of a
ny. A narrow channel winds among the reefs o

lumber com
a small anchorage near the shore. Tt was marked |."'f-' private
vle anly by small boars with local knowl

buoys bue was navig
edge. A beacon marked the norchern side of the entrance
Tambungon, a shipping point for logs, lies in a bight midway

berween the Bunawan and Lasang Rivers, near the norchern
imit of Davao Harbor, Midway in the bight there is a coral

= wide, which is awash at the lowest

g Point to the mouth of the Lasang River the

o and |||||_.:.'-:' _4r-.11.~.r'!1 to

From La

coast is low and far, wich |

U

warer's edge

There is anchorage for large vessels off the Santa Ana pier
r either 450 yards norcheast or southeast of
sth of 12 fathoms over mud borom. The

Vessels an
end of the |
anchorage is open 1o sou

A fixed red light, 53 feer above high water and visible 7

inac

werly and southwesterly winds

Corabato

looking northwess

at Sanra Ana, southwest of the

miles, was located on the bea
pier.

At Ilang, vessels anchor in 20 fathoms, over mud, off
the southernmost of 2 mooring floats which were maintained for
the use of log rafts. A small anchorage near the shore, wich
depths of 4 to 5 fathoms, is accessible 1o small crafr with local
ng channel.
about 0,6 mile offshore

the narrow w

knowledge

At Tambungoen there 15 anch
in 10 ta 20 fathoms, over mud

The high warer interval at Santa Ana is 6 hours, 13 minutes
Higher .'"'i.":.‘l" water rises 5.1 feet above mean lower low water
The lowest tide is 1.5 feee below mean lower low water. Of
Santa Ang, the ddal current runs parallel to the shore with a
velocity of about 2 knots.

The currents in Pakiputan Straic run about 2% knots, and

Iy ser southward both with a rising and falling ode,
Is, or after water has been

Lo
usually during strong northerly wi

nulated ar the head of the gulf by a southwest gale,
» mean annual temperature is 8047, with a maxi
9917 ar vof 6247, The average relative humidicy
at & am. and 2 p.m. is, respectively, 96.0 and 68.2 per cent,

average annual rainfall is 90.14 inches. From Decem

m of

i N

and :hl.
ber through April the prevailing winds are from north o eas:-
northeast, and from May through November, southeast to w

norchwest.
Jities, The principal facilities in Davao

Landing
Harbor are keyed to the pore plan (FiIGURE VI - 19).
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The Government Pier at Santa Ana (Reference number 1,
Ficurg VI - 19) consisted of a reinforced concrete outer section
75 feet by 326 fect and a solid-All inner section 73 feer by 238
feet, with steel sheet piling along the north side. In August
1940, the depth ar the head of the pier was 25 feet. On the
north side there was 25 feer ar the outer end, gradually shoaling
o 10 feer abour 180 feet inshore. On the south side, chere was
16 feet ar the outer end, gradually shoaling o 6 feet abour 180
feet inshore. Diredging proposed would have provided a berth
on the north side of the pier abour 490 feer long, with a depth
of 30 feer, and a berth 260 feet long and 15 feet deep along
the outer part of the south side, The present starus of this im-
provement is unknown.

All cargo was moved by far rail trucks from wharf to ware-
house,

The pier was lighted. The pier could probably accommodate
| vessel 200 feer long with 12-foot draft on the norch side

At Ipil, 142 riles norcheas: of Santa Ana, there was a small
picr ( Reference number 2, Ficure VI - 19)

At Lanang Point, 344 miles norcheast of Santa Ana, were
the wharf and buildings of the International Harvester Com-

pany and the wharf and oil storage tanks of the Asiatic Pemro

leumn Company ( References numbers 3 and 4, Figugre VI-19).
These wharves, abour 150 yards apart, the former of open
timber pile, and the latter of concrete construction, were baile
parallel eo shore, with approach platforms. The outer face of
each wharf was about 200 feet long, with a depeh of abour 26
feet alongside. The Asiatic Petroleum Company wharf had a
1-ton hand crane and pipelines to the storage tanks. (FIGURES
VI-20and VI- 21).

At lang, 7% miles north-northeast of Santa Ana, there
was a small timber pier ( Reference number 3, FiGurg VI - 19)
serving the sawmill, which was the terminus of a logging rail-
way.

Tambungon, 1034 miles north-northeast of Sante Ana, was
the terminus of a logging railway. A swne pier (Reference
number 6, FIGURE ¥ - 19), 1,300 feet long, with fl.d!’.'_l'fh of 15
feer ar is end, extended from shore over a mud far, which is
practically bare ar low tide.

There were several privace warchouses in the rear of the
Government Pier ar Santa Ana, Dierails of 5 of these are shown

in TABLE VI -4,

Acrial view of Corabaco showing port facilivies. 21 January 1935,
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Sketch showing location of Davao (inset), pare plan showing location of facilities {inses) and ares within the harbor limits.
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Ficure V|
wking west-northwest, showing facilivies of Internarional Harvester Company
troleum Company (rig

Aerial view of Lanang Poine installarions,

TABLE ¥1 - 4
WAREHOUSES AT DAVAD, MINDANAD

APPROXIMATE
DisEssI0NS

(FFRNEE OR UPERATOR

| Ker & Co. (Fig, W1 - 22) it
} Hanson, Orth & Stevenson i

1] Columbian Rope Co i
1 onal Harve: Ca it

Bussan Kaish

BLO7S sq. Bt

houses has been estimared

The storage capacity of the wa

it about 4,000 tons. Open storage space, abour | acre in exeent,

was available in a park adjacent o the pier
es ar Ipil. A w

ehouse, ) feet by

There were 2 wareho
100 feet, was located in che rear of the Asianc Perroleum Com
pany wh

Harbor crafe based at the port on
TABLE V1-5

1940 is listed in

F'ABLE ¥
HARBOR CRAFT AT DAVAQ, MINDANAO

NUMBHR Iyen NET REG. ToxNs
13 | 1,783
| 535

]

Two sea-going tugs were also available. There were no lighe
crs for handling bulk |.|.i|.|::|
{e) Clearance lacilities. A road connected Davao with

Santa Ana, Lanang Point, and [lang, There were no railr

Darian

(lefe) and Asiatic Pe-

facilities at

and Tambu 1
Stey

rate for hemp and
and for logs or lumber,

S WCore avi

copra was 10} tons per gang f
I } board feet per gang per hour. The rate of dis-

B0 to O

hour for general cargo, and

e was 20 tons per gang
o 10,000 board feer for lumber per gang per hour.
F

biler puUrposes, was | "\ > prer ar Santa Ana. Coal and

sh water, suitable for

() Availability aof

st available, Gasoline, diesel oil, and lubs
drums were availlable Santa Ana. Ar
¢ Wharf ar Lanang Point, diesel

bunker fuel oil were

P .niu;_- ol in tins
the Asiatic Perroleum Co

M

welines from 2

ipplied o shipsi

oil and gasoline weee

re tanks. Food, ice, and

large and 2 small su er :\.l.'.;1ll'||'.=
were available,

{e) Ref
|'-|||:-.!::|I|.'. _l\.'.||-:| for medium-sized vessels has
Santa Ana. Only minor repairs were possil
=.I'|-:‘| l'ul‘-[l'l.}: 1'(|.J||'|||L'r|[ were

/itfes. Japanese sources report that a ship-
1

«en cstablished at

There was a ma-

chine shop in the town and welding
available, Abour 600 :..||-:|-. norch of the pier at Santa Ana there
I private marine railway ared ac low warer,
ng and not over 4 feet draft.

Wik i 5 entirely

for b

hing craft up to 40 feet

C. Sulu Archipelago.
(1)} fole, Jolo Island. (G° 04" N, 1217 00 E, HO chart
1313,
Je
corner of a

15 & provincial and a pore of entey at the norcheast
Il indentation in the northwestern part of the
island of Jolo. It was the only important port in the Sulu Archi
pelage and had an exeensive trade, primarily with the other
URE V] - 23)

islands of the |"!'|||||l;'-||:|':- (F
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Fisure VI - 21

Davan

International Harvester Company Wharf, looking south-southeast, showing rype of construction, Afver 1938,

Fusure V1 - 22. Davao

Warchouse | Reference number 1, FiGURLE V1 - 19), in port ared at

(@) Harbor, Jolo Harbor is defined as the warers within
the following boundaries: from Belan Poine along an imaginary
line extending from Belan Point to the souchwest poine of Mar
ongas Point to its intersection with an imaginary line deawn

due west
line from this point of intersection o Daingapic Poine; thence
1 Poine, the

n Daingapic Point; thence along an imaginary

along the northwest shore of Jolo Island w B
place of commencement. The water shoals rapidly inshore. The
fi)-foot line is less than 500 feer from the end of the pier. The
entrance channel is clear of reefs, and has sufhcient depth for
any vessel which could berth at the pring

The pore is sheltered from the southwest bur fairly open in

pal pier

all other directions. The best anchorage s northwest of the

fr T

lighthouse on the main pier. Depths here are from to B4

feer ar mean lower low water. Along a line drawn paralle]l o

be about five firse

the shore at the Bd-foor poine there shou

class berths, Additional berths within the limits of Jolo Harbor
could be secured by anchoring further offshore bur the shelter
would be increasingly poor.

Dwring the northeast monsoon ships may have o anchor in
the lee of Marongas Island across the channel from the porr.
Because of strong tidal currenes, this anchorage is poor.

There was a fixed red light on the norch side of the main pier.
It was on a white steel frame tower 54 feet high and was visible
for seven miles
The diurnal

Tides on the norch coast are chiefls
range is 2.8 feet

facilities. There were only two piers. The

principal pier was a concrete structure ar the end of a stone
causeway which extended northwest from the north gace of the
town { FIGURE VI - 24, The seaward face was 280 feet long
and had a depth alongside of 30 feet; the northease side was 245
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feet long and had depths of 12 1o 27 feer; the southwest side
wis 162 feet long and had depths of 16 w 38 feer. These depths
are at mean lower low water, There was a small boar basin on the
southwest side. The Chinese pier, south of the principal pier,
was & wooden structure with houses of the Chinese settlement
along one side. The bottom alongside the pier dried ar low
waler.

A cargo shed was on the main pier and warehouses were in
the town. They could accommodate abour 30,000 tons of cargo.

There was no cargo-handling equipment,

There were privately owned gasoline launches and narive
boats but neither tugs nor lighters,

(e) Clearance facilities, Jolo was connected by road o all
the principal sertlements on che island

In normal times regular sceamship services were maintained
with all ports of the Philippines. Service with Borneo and
Singapore was irregular,

The discharge capacity of the port is estimared 1o have been
abour 225 short tons (2,000 pounds) pet ||:|.:|-'

(d ) Avadlability of supplies. Fresh water for drinking pur-
poses was piped o the principal pier. A charge of 50 centavos
per cubic meter was made

Supplics of food were limited,

Gasoline, diesel oil, and lubricating oil in drums were avail-
able in small quantities,

lce was manufactured in Jolo,

Ficure VI
Airview of Jolo looking east-southeast. In the left center is the principal pler w which an extension has been added since
the photograph was aken. 2% June 1935 i

T ar——

30 feet long with a draft of up o 5 feet.
Two small machine shops were available for minor repairs
One was in the ice plant and the other in the garage.

D. MNortheast Borneo,

(1) Jesseltom. (5" 59' N, 116" 04 E, HO 2441 and HO
2303).

Jesselton is about 114 miles south southwest from Limpar
Point, on the eastern side of Gaya Bay. It was the chief town
and port of the northwest coast of Borneo and was the usual
residence of the Governor for abour half the year ( FIGURES
VI-25and VI-26).

(#) Harbor. The harbor is abour 2,400 feet wide off the
end of the pier, Vessels up 1o 7,000 tons could be accommo
dated. The approach is easy and no dredging is necessary to
maintain depths in the harbor.

General depths in Jesselton Harbor are from 36 1o 48 feer.
Depths in the entrance norch of Gaya are sufficient to admit
any vessel which can lie in the harbor. Though there are many
shoals, they were well marked. The lease depth in a southern
entrance used by small craft is 6 feer at mean lower low water

The harbor is partially open to the north, bur is protected o a
certain extent by Plompong Island Reef and Sapangar Island.

There is a fairly secure anchorage with depths of 36 feer
abour 900 feer from the pier lighe. It should provide one first
class and one second class berth. There is another first class berth
in Gaya Harbor. Sapangar Bay which is the northern pare of

. ‘..“Wq.l'“m -

Trm g T ArT

24, Jala,
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View of Jesselton harbar looking norch and show ing pier, railway and

has space for from 30 10 40 &

1t
pangar
v miles

Bay which is the southern part has space for a
three first-class berths. There is ample
and Mal
nd the warer here is exposed to
2 lights and 3 beacons,

space berwee

wn Bays, bur the entrance of Gaya Bay is 11

wii the northwest

The entrance was marked

There was a fixed green lighe (under 100 candlepower ) on the
cast side of Grieve Reef N, 116" 04" E. It was on 1

white iron column 24 feet high. The light was visible for 3

miles. Ar the inner end of the pier elbow there was 3 fixed

whire lighe (300 candlepower) on an iron standard. The ligh

was 23 feer above mean high warer [evel
d by a red beacon with a can top
Hewlerr Reef, with a least depeh of 1 foot, was marked by

Crueritz Reef was m

black and white checkersd e on with a coftical top. The
heastern extremury of & reef 180 feer wese of Harris Reef
was marked by a black beacon wich a conical rop

It is high warer, full and change ar 10 hr, 30 m, Mean sea
level is highese with a norcheast monsoon and lowest with a
southwest monsoon SPINGS rise approximately 5 fest, neaps
1.5 feet above mean low water springs. There is only one high
rs when iximum declinarion.
from L% 10 145 knots afrer strong southwese

£ MOGN 15 at ies g

warter in 24 h

The currents var

winds

facilities, The enly pier where ocean going

wast of the pown

vessels could be secured was 2,

(FIGURE V]

ture, 225 feet long in a norchwester ly direction and 25 feee

It was a reenforced, L-shaped, concrere

¢t space 328 feer |

g Depths close

.-.|._-.':_|;\.|-.|:' the arm were 15 ¢ M0 feer ae low waeter. They were 21

te 26 feer ar a distance of 10 feer off the pier. The best [;

place was ar the concrete steps on the west side, The pier was

Fraune V| - 2

Mo Jerrelton

Gaya Bay is in the hac kground. Mo dare

handled by coolie lubar

tluminated by elecrricity. Cargo w
and there were also some cranes with capacities of up to 20) tons,
WCTL

Southwest of the pier were several small docks, T
apparently dry alongside ar low warer
The customhouse and the port administration building were

locared on the pier, The customs warehouys: had a floor area of
0,622 square fe

o | er warehouses on the rooe
of the pier. Each measured |

small bonded warehouse with a Aoor area of 870 square

Wre were two ol

by MM feer, There was also ;

L]

feer

rhor crafr are reported,
facilitier. A road connected Jesselton wirh
¥us beede

(e) @R

Petras, 100 miles distant in a northeast direction, Vi
lines extended from this road ever the lowlands and the hills

Jesselton was the terminus of a railroad from Weston s
Brunei, a distance of 05 miles. The pier was served by railway
tracks (Flaume VI - 28) They ran through the customs war
house and were flush with jes floor. Goods could be handled
without lifting,

Vessels of the Straits Steamship Company had a weekly sen
e from Singapore. The Sabah ‘Sn-.m::,-h||~ Company main
tained u local fortnightly service with Sandakan.

There was a government radio station ar Jesselton and this
town had telegraphic ¢ 'mMmunication  with Sand
Labuan,

Discharge ¢ Apacity of the pore is estimared o have been abou
340 short rons (2,000 pounds ) per day
{d) A

er and could be raken from any berch, Drinking warer ha

rainlity of tupplier. Boijer warer was piped onn

t be boiled. The flgw of the water during the day was slow,
it afene dael el . ¥
bur afeer dark from 10 o 1% tons per hour could be raken

F

resh provisions were of good quality and plentiful if suff
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cient notice were given. Some vegetables and bread were avail-
able,

Deck and engineering supplies were available in limited
quantities,

The Shell Oil Company had storage capacity for 6,000 gal.
lons of gasoline and usually kepe that amoune on hand. The
Socony Oil Company had storage facilities for 1,000 gallons
Gasoline was available in 4 gallon tins and 65 gallon drums.

The Jesselton lce and Power Company, Led. provided Jessel.
tan with ice, elecric light, and power, It was Jocated near the
shore berween the pier and the own.

{¢) Repair Facilities. There were no ships’ repair facilities
at Jesselwon, However, there was a railway repair shop where
minor repairs might be accomplished. There was an eleceric
spor welding plant ar the Jesselton Iee and Power Company,

(2) Sandakan (5" 50° N, 118" 07" E HO 2797).

Sandakan on the northeast coast of Borneo, s on the northern
shore of Sandakan harbor 34 of a mile inside of Tanjong Papat
(FIGURE V[ - 29), It was the principal town of North Borneo
and the headquarters of the British North Borneo Company.
The port could handle general cargo.

There was a radio station and a local automatic relephone
systen,

{a) Harbor. The harbor is large, 115 miles wide ar its
entrance between Bahala Island and Tanjong Aru, and more
than four or five miles long. According to the Pilos, the port
consists of the whole of Sandakan Bay which is defined as those
waters bounded (1) by a line drawn in a west southwesterly
direction from the norch point of Bahala Island o the main-
land, {2} by another paint drawn from the north poine of Ba-

Figurg V1 -
Lessking west at the pier. The buildings are the customhouse, warchouses and quarters for coolie labor, No dare, ONI 129-247,

hala Island 1o the easternmost exeremity of Tanjong Aru and
(3) by the south side of the bay, wogether with the rivers and
the arms thereof so far as navigable. Ar least half chis area has
depths of more than 24 feet ar mean lower low warer,

From the entrance to the head of the harbor, depths vary
from 18 o 96 feer ar mean lower low waeer, bur a bar with
depths of from 18 to 30 feet lies across the whole mouth of
the harbor. The least charted depth in the track over the bar is
24 feet, but nothing less than 30 feer has been reporied. On
22 March 1931, the Cunard liner Franconda, drawing 26 feer,
entered the port at high water spring ride,

Shelrer is excellent throughour most of the harbor,

North of Pulo Bai, the harbor widens into a spacious basin
about three miles in diameter and this constitures the usual an-
chorage. Elon Bank immediately north of Pulo Bai has depehs
of from 6 to 18 feer ar mean lower low water, bur throughour
most of this basin depths are from 30 o 54 feet. In this basin
there is room for about 40 first-class berchs. The mose conveniert
anchorage is abour 2,100 o 3,600 feer souch of the government
pier. Depths here are from 42 1o 54 feer.

On the main wharf (57 50° N, 118° 07" E) there was a
fixed red light with a green vector {100 candlepower) on a
tower 38 feet high. This light was visible for 7 miles. The red
sector was visible east of Arjeh Rock: the green, wese of Ageh
Raock.

A light buoy, painted red, flashing a white lighe every 3
seconds marked the western side of Argeh Rock. This rock was
the only detached danger off the rown of Sandakan. It bears
L0 from the eastern exeremity of the south pier and is 2,100
feet distanc.

27. Jesielron.
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FiGuRe V1 - 28, Jeselion,
Looking southwest a2 the railroad tracks on the pier
No date. ONI 129.452,

A cone and ball ride signal wis hoisted on a small mast on
the center of the governmene pier to show the state of the tide
approaching vessels. The cone peint down indicated food tide;
the cone point up, ebb tide; the ball, slack water,

Ar Sandakan the spring range is 4 feer, The tidal currencs
turn with the time of high and low water by the shore. At
springs the ebb arraing a maximum velocity of 114 knots

(8) Landing facilities. The only imporeant wharf was
the property of the government (FIGURE VI - 30). Ir was sub-
stantially buile, 450 feet long, and for 225 feer had a width of
id feer. The remainder was huilt against reclaimed land, The
depeh alongside was 19 feet ac mean low warer springs, Twenty
fect in front of the wharf there was a depth of 23 feet ar mean
low warer springs, By breasting off for this distance vessels
drawing 26 feer could use the wharf at high water. Vessels
loaded or discharged eicher alongside or by lighter. Elecericicy
wis available,

Near the shipyard abour 1800 feet norcheast of the BOVELD-
ment wharf there was a pier with a depth of 11 feet at irs head
(FIGURE VI - 31). On it was a 15-ton fixed hand crane. The
coal dock west of the government wharf has been demalished.
In addition, near Sandakan, chere were four small jetties, P
vately owned,

There were good swrage facilities ar the wharf. A bonded
store under the custornhouse measured 70 by 61 feer. The wharf

L

warchouse No. 1 measured 39 by 30 feer, No. 2, 4% by 37
feet, and No. 3, 50 by 46 feet.

There were 26 lighters with a total capacity of 8,000 tons
which could be used for loading ships anchored in the scream.

(¢} Clearance facilities. The roads ar Sandakan were as-
phalt and well-kept. They were 20 feet wide. The two longest
were Leila Road which ran almost west from Sandakan for sev-
eral miles, and a road which ran sbout 17 miles north by norch-
west into the jungle.

There was & small narrow-gauge railway on the pier north-
west of the government wharf. Another short line ran 8 miles
into the jungle.

There was a weekly steamship service to Singapore and local
ports, a monthly service to Hong Kong and Australia and bi-
monthly service to Manila, Australia, and Hong Kong.

The discharge capacity of the port is estimared o have been
about 450 short tons (2,000 pounds) per day.

(d) Avadlability of supplier. Water for drinking purposes
could be ohined from a hydrant on the government wharf,

Beef, bread, and vegeeables could be normally obrained in
small quantities.

Engineering and deck supplies were obtainable. A stock of
160,000 gallons of gasoline was maintained, No oil was avail.
able, .

e} Repair facilities, There were no drydocks available ar
Sandakan. There was a patent slip belonging to the British
Borneo Timber Company near che pier. It had an extreme
length af 400 feet, and a cradle 150 feer long. The draft on
the keel blocks was 5.6 feet forward and 10.6 feer aft ar mean
high warer springs. The lifting power of the slip was 500 rons,

Near the patent slip was a small foundry and a shipbuilding
yard with two launching berths. The yard was aboue 1,800 feet
northeast of the government wharf, Lighrers up to 100 rons dis-
placement had been buile in this yard,

(3) Linkas (Tarakan) Tarakan Island (3° 17 N, 117°
¥5° E, BA 3577, HO 3095),

The port of Linkas is on Tarakan Island 2 miles from
Tarakan (FIGURE VI - 32) and was primarily an oil exporting
pore,

There was a radio station 3 miles from the landing in a
slight depression 900 feer northeast of the road from Linkas
to Pamoesian,

(w) Harbor. Depths are ample, and deep draft vessels
{drawing at least 30 feet) could come alongside the oil docks ar
all cimes. There were no bars in the channel and the entrance
was well marked. In normal rimes pilotage was compulsory.

The limits of the port of Linkas are defined as follows: those
waters within a circle with a radius of 1.5 miles described from
the head of the norch wharf.

The harbor is secure in all weather,

Ships could anchor safely in 66 to 72 feet of water close to
the pier, and further offshore there is reported 1o be space for
12 to 13 1,800 foor berths in 42 feet and many berths in 24
to 30 feer. These deprhs are believed to be ar mean lower low
wWarer.

Another anchorage noreh of Linkas can accommodate a large
number of destroyers or submarines. The enrrance has two
channels, The least depeh in either is 36 feer, the least width
L5 a mile

The port was well marked by a light vessel, 3 lights, a
beacan, and 2 light buoys. They were as follows:
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W E) at Linkas. The northern pier was abour 1,050 feet long wirt ‘

Lar Pilor Light YWessel
Wi ed black wvessel war | te letters |!l.'|-[|. at the head of the pler of 30 feer ar mean low Willt
un the It showwed a Hashung oW Er

12 secunds) 59 feet springs { FiGurg VI - 33). The southern pier was 1,362 §

o miles. A fixed red lighe long with a deprh of 33 fece at mean low water springs alg

tha ots were not avalable side its seaward face (FIGURE VI - 34), However. one report
147 M, 117 i E), = | ; i
ihins: Src b b3 indicares thar the depehs given above may have been increase,
on a white iron fra ek
it by dredging to 39 feer. Both piers were 6 feer al
lashing white light { period de s lay ar the head of the T-shaped piers and tie,

sting | second, echipse ! seconds, 130 candlepower ) on [ ek ks
i L 5 LI OO MOOrIng pulings o ©ag LR RS
m frame 549 feer high. The lLight was wvisible for | : 5l b

Cin the south peer there was a crane of 10-ton Capacity moun;
cer apar ed on tracks, and a boar hoistng gear capable of Lifting a 5

I red light ¢ 20 candlepower ) on a

foot motor lasnch. A floanng crane of |5-ton Wils

hugh, It was on the edge of o reel

normally moored berween the PICES,

A warchouse had been buile ar the end of the north pier, It

d souch for about 60 feer along the warer fron

[e) Cledrance [a ted, There was _1-i|||'u| road abour

long which connected the piers and the wwn w the ol

\ Marrow-g railroad, on the south pier, led to the o

fhields, There were no railroad tracks on the norch pier

.Ilnl';.l'l.':'.l_-\. Mii'.-.ll:hl:._:' SErVICe [0 5 Wxlya was mancamed by

Tides vary but are dominantly semu-divrnal. The spring

Stear

ners of 1,500-2,500 gross tons
|

range 15 Y3 feer. During May June and November and ;
) 9 Linkas was almost entirely an oil port b

I dISCArge capacry

December the h ghest possible e thar can be ¢ xpecoed 15

[or pend ral car ro 15 estimated o have been about 225 shorr tons

The lowes: possible cde char can be

: 3 0 P20 wewiad . k
excepted 15 abour 4.5 feer below the mean level and o Curs afr a JH) pounds ) per 'l-'.'

sermi-churnal spring eides (d ) Avaslubility of Warer for IESEIC PUTPOSES
bl There were two T piers was obtained from rainfall, each house | s own supply

Looking soueh-southeast the Naorth paer. The vessel is the




Fagumn V1 - 32, Linkas | Tavaban],
#Map of Tarakan,
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FIGURE VI - 34, Tarakan
Locking southwest ar the South pier. The liner is bunkering from the Shell installations, Mo dare, ON] 165-053.

reservoir, The industrial supply was pumped from the Pamoe-
sian River to a reservoir on the top of a hill 24 of a mile south
of the pumping station. This water was not suitable for drink-
ing purposes, Water was piped onto both piers. The connec-
tions were of 3-inch caliber, Salr warer for fire Aghting was sup-
plied by a pump house on the north pier

Food supplies were available in small quantities.

At the north pier fuel oil could be obined through two 6-
inch lines and one 4-inch line (standard fictings):; on the south
prer there were two 10-inch lines and one Geinch line. The
pipeline was laid alongside the road which ran from the pier o
the oil field. The maximum simultancous discharge o both
piers was 7,200 pounds per hour, The maximum discharge o
the south pier alone was 4,800 pounds per hour, It was dis-
charged by gravity, forced feed, or both. No gasoline was pro-
duced ar Tarakan; thar needed for local consumption was oh-
tained at Balik Papan,

There was a good ice plant and a distillery. Power was ob-
tained from the elecericity planr,

te) Repair facidities. The only repair facilities available
were at the oil field (Pamoesian). There were no drydocks
at Linkas.

E. Northern Celebes Sector.

(1} Goromtalo, Celebes Island (07 30°N, 123° 03" E).
Goronalo is on the north coast of the Gulf of Tomini, 2
miles narthward of Gorontalo roads, on the wongue of land ar
the confluence of the Bolango and Bone Rivers, the united flow
of which forms the Gorontalo River (FIGURE VI - 35). The
Gorontale River discharges into the head of Goronmalo Roads,
There are steep mountains on both sides of the mourh, with a
wide plain between them ar the junction of the Bolango and
Bone rivers.
{a} Harbor. Gorontalo roads, the harbor for Gorontalo,
is a natural inlet in the mountainous coast, receding northward
abour 530 yards. The entrance, berween Batoe Lajar and
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Fioure VI - 3%, Goronsale.

Skeech showing locarion of Gorontalo {inset) and padt plan showing
location of facilities,

the lighthouse on the east shore, is 425 yards wide and has
depths of 70 fathoms, decreasing to 30 fathoms near the head,
where it is abour 200 yards wide, Silc deposited by the Goran.
talo River has reduced the depth to 3 feer or less ar the ex
treme north end of the inles,

The roadstead affords poor anchorage on account of the
great depths, limited space for mancuvering, and the strong
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current from the river. There were 3 mooring buoys on the east
side, and 4 buried anchors on the east shore for shore MOOrings.
Vessels should not pass northward of the northernmost buoy,
as the depths in 1923 were considerably less than shown on the
chart. During the south monsoon, strong winds cause 1 heavy
sea and allow lirtle opportunity for vessels to anchor on the
west side of the anchorage, On the east side vessels obtain shel-
ter by lying as close as possible 0o the shore. The best berth is in
& small bight on the cast side, off the sheds of the K. P. M.,
where vessels bring a stern hawser to the buried anchors, haul-
ing close under the shore (FiGUre V1 - 36). Small coastal ves-
sels moor southward of this place. Vessels can moor farther in-
side close ro the bank of the river, dropping the starboard anchor
in & o 10 fathoms, veering 45 to 60 fathoms of chain, and
dropping the port anchor in abour 30 fachoms. A small stern
hawser may be broughr ashore, There is also anchorage out-
side the river with the lighthouse bearing from 127 w 347,
distant 200 to 300 yards. The coast recf here is very steep
(Figure ¥1 - 37)

Crpramials,
View showing vessel ar anchor on east side of Gorongale Roads

FiGune VI - 36

A flashing white lighe was shown from the east bank of the
rovndstead

Tides are boch diurnal and semi-diurnal, the lacter predomi-
nating. Spring springs rise 214 feer, and neaps, from 1 w 114

teee

During the south monsoon the temperature s gencrally be-
low 707 in the morning and seldom rises to more than 85
During the north monsoon the temperaruee 15 higher. The aver-

age annual ramfall is 478 inches,

() Landing facilities, A pier was located on the wese side
of the roadstead
The K. P. M. had some sheds on the east side of the harbor,
Warchouses on the west side were damaged by enemy planes on
December 27, 1941
Lighters were available (Fioure VI - 38), but no tughoats.
A small steamer of the Gorontalo Commercial Association
would render assistance, if necessary
i) Clearance facilities, Yessels of che K. P. M. called
regularly. The roads were well-kepe and lighted.
td) Avatlabilicy of supplies. Warer was bad and difficule
to obtain. There were no facilities for supplying it 1o vessels,

(2} Manado, Celebers Island (17 30° N, 1247 50" E).

Manado is ar the head of Manado Bay, on the southern side
of the mouth of the Manado River, near the northeastern
extremity of Celebes Island {FiGURe VI - 39 and PLAN 62). It
was the principal town of the Minahasa districe, exporting aboue
3,000 tons of copra monthly, in addition to coffee, rubber, and
other commuodities. There were no wharves for large vessels,
Landing facilities consisted of a basin for praus, inside the river
mouth, and a wharf souch of the river entrance

(@) Harbor, The port is an open roadsread ar the head
of Manado Bay, The prau harbor is an artificial basin located
on the left bank of the Manado River ar its mouth,

Manado Bay is about 7 miles wide berween Pisok Point and
Kalasei Point and extends eastward about 4 miles. Depths are
grear except close under the shore. There are no outlying shoals
or dangers. The reef projecting 800 vards westward of Pisok
Point is steep and the grearer part dries ar low water. Sario
Reef, 13 mile southward of the light, extends about 700 yards
offshore. The 10-fathom contour is close o the coast reef. The
bay is open to the west and northwest, High hilly land flanks it
on the northease, the higher mountains on the east and souch.

Manado River is shallow, but can be entered ar high water
by crafr drawing 5 feet. Afeer heavy rains there is generally a
very strong current from the river. A stone breakwarer, at the
mouth of the Manado River on the right bank, was 498 feet
long. Another, on the lefr bank, was 205 feet long. The prau
harbor, about 350 fect long and 150 feer wide, was used by
sen-going praus drawing 615 feer.

Although the bay is spacious and free from danger, i affords
an insccure anchorage during the northwest monsoon, particy-
larly from December through February,

A group occulting white lighe, 39 feet above high warer and
visible 10 miles, was located near the beach south of the Manado
River

Fixed green and red lights were shown from the heads of
the north and south breakwaters, respeceively.,

The tide varies from 2 to 7 or 8 feet,

The climate is healthful. The mean temperature is 79°,
maximum 97", and minimum 65 °: the average annual rainfall
is 1048 inches. The driest months are Auguse and Seprember
and the wettest from December to February. From December
through February, winds from norchwest and west-norchsvest
raise such high sea and swell that communication with the shore
is entirely interrupred.

(b) Landing facilities. Thete were no wharves for large
vessels. Alongside the prau basin there were 2 sers of landing
steps, with a depeh of 2 feer alongside, The basin was served by
a l-on crane,

A wharf, about 210 feet long, was located on the southern
side of the river entrance, which could be wsed from 3 hours
before to 3 hours after high warer,

On the west side of the prau harbor was the K. P, M. ware
house. On the east side and also on the oppasite side of the river
were large copra sheds. A Socony warehouse was located on
the right bank of the river, near the root of the norchern break-
warer

A lighterage company owned 24 lighters of from 4 w 15
tons capacity. There was a Government wrecking tug of abour
150 horse-power, and a steam warerboar of 18 rons capaciry.
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7. Gorontalo

17T

Ficure V1

; i \ |
View of Gorontalo Roads, looking south-southeast, showing pier. 1942,
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FIGURE V] - 38 Gorondala
View of harbor showing rype of lighters based ar Goronealo, 1937 0 .

e) Clearance facilities. K. P, M, and Java-China-Japan
line vessels called regularly. The roads were good. Coolies were

used to load ligheers,

(d) Availability of iupplies. Drinking water was avail-

able. A warerboat of 18 tons capacity could deliver abour 10
tons per hour, but with any sea running this operarion was diff-
cult.

Fuel oil was scarce and could be obrained only in small quan-
tities. At the Shell yard, 3,600 feer sowrh of Manado River,

short pipes extended down the shore into the sea and were con-

.. Sy nected to submarine pipe lines, permitting ships o discharge
j e H#NfﬂuFEt—FBES and refuel about 900 feet offshare, Coal was not obeainable,

Fo "f'_r-_.;f.':;‘.'.{".',’: ﬂ:u:ﬁ{ﬁﬁt-:;m le) Repaie facilities. Abour 1,200 feet east of the south

Sl ) AP inad breakwater was the K. P. M. slipway. On the apen beach, 1,050

teer north of the north breakwater, was the former Japanese

FIGURE V] - 39 Masado s x 1L ) E 3
, : i shipway. Repairs to small boars and small meeal castings could
Map showing location of Manado { inser) and port plana showing y
location of facilities be made a .
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62. Minor Ports
A. Halmabers Sector,

(1) Wada, Halmabers Irland (0" 20°N, 127° 52' E),

Weds s on the western shore of Weda Bay, ar the base of
the southern arm of Halmahera (Figure VI - 40). It was im-
portant as & storage place for copra and jungle produces, Port
fucilities consisted of & wharf, with a warehouse, located about
Y4 mile norcheast of the village.

(@) Harbor, Weds roads, the habor locared in the
m&mwd‘ﬂﬁknhmﬁrﬂrwmmﬂm
no shelter during the southeast monscon. Jef and Koelefoe is-
hnﬁuuuuhmwm.mﬁnpdb;&ﬁngruﬁ.
Hmamkﬁzﬂgudhruﬁdhmrmhmh
and decached shoals south and southeass of Koelefoe, Depths in
the harbor are from 614 w11 fathoms.

mnmnéml.

-]
o e T

FiGune V1 - 40, Beda
Map showing location of Weda [ inset) and pore plan showing
Incation of facilities.

Weda Bay is the large indentation in the coast line berween
the southeastern and southern peninsula.

Small vessels can anchor in front of the wharf in depehs of
614 o 8 fathoms. Larger ships can anchor off the own in 18
fathoms, over coral. These anchorages are not protected from
southerly or southeasterly winds.

The currents, setting northward along the shore with a rising
tide and southward with a falling tide, are weak.

No daa are available concerning tides.

Rainfall is comparatively heavy during every month of the
year. The annual rainfall is 86 inches with 14 inches in July,
the wettest month, and 3 inches in November, the month of
least rainfall.

(&) Landing facilitier, A wharf extended from the shore
abour 44 mile north of rown. A warchouse wis located near
the wharf,

(e} Clearance facilities, Yessels of the K, P, M. called reg-
ularly. A erail connected Weda and Saketa, across the island.

(2} Gamicengi (Patani), Halmabers Island (0° 16' N,
128° 45° E).

Gmmmhnnrhemﬁlbmrué‘w,d.h;,mrdnu-

tremity of the southeastern arm of Halmahera Island ( Fioure

FIGURE VI - 4]. Gamornpi.
Map showing bocation of Gamscengi ( inses) and pore plan showi
location of facilities. 5

{#) Harbor, The harbor is in Gamscengi (Patani)
mnd:.mnpenmd:mﬁmﬂrmrﬂ:ﬂmofﬂ’odn&y,gl,&
miles west-nosthwest of Ngolopopo Point, the southeastern
extremiry of Halmahera, It is exposed to winds from east-south-
east, through south, to west-northwese. The shore i bardered
by a drying reef, The botrom slopes steeply, the 10-fathom
contour being about 200 yards from the beach. A 1-fathom
parch lies close off the village,

Weda Bay is described under Topic 62, A, (1), (a).

Anchorage is available in 30 fathoms, over coral bottom,
with the pier bearing northwest,

'ﬂmhb:ehndiumﬂ-ndnumidhmﬂﬁd:.Thcq:rﬁ;
higinnfﬂwznﬁumymincide.‘m:highmmmmluc-
curs in June and December, The maximum rise and fall that
can be expected are, respectively, abour 2 feet above and 1 foot
bcIuwmnnmlm-tl.Tiddnmmdmgdtmbu:m
not strong.

(h) Landing facilities. A small wooden pier extended out
on the drying reef abreast the village,

(e) Clearance facilivies. Vessels of the K. P, M. called
regularly.

(3) Imggelang, Inggelang Island (0° 34' N, 128° 28
E).

Inggelang is on the south shore of Inggelang Island, off che
mmnfmlmdwmnﬂ:ﬁrmmﬁnmpnimul
Boeli Bay (Ficure 42). The only facility was a pier for
proas.

(@) Harbor, The harbor is in the narrow channel along
the south side of Inggelang Island, sbour 114 miles northwest
of Inggelang Point, the southern entrance point of Boeli Bay.
The channel, with controlling depths of about 314 fachoms, is
about 300 yards wide. It is well sheltered, but the western end
was not marked and is

Bocli Bay, which is 31 miles wide ar the entrance berween
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BOELI-SERANI
Y, BOELI BAY

WEDA BAY
VICINITY MAP
%H.f.

o

SOUNDINGS FATHOM:S

PORT FACILITIES AT

INGGELANG, HALMAHERA

0* 34'N,, 128" 38'E,
SCALE OF MILES
I 4] |
[ o ———————— |
SOURCE: H.0. GHART NO. 3081
APRIL [944

Praparsd by the Board of Esglasers For
Elyers snd Sarbors, Corps of Cnglassrs

FiGuRe V1 - 42 lnggelang,
Map showing location of Inggelang (inset) and pore plan showing location of facilities.

Inggelang and Wajamli podnts, has numerous shoals and reefs
inside the 100-fathom curve, :

Well sheltered anchorage may be found in the channel off
the town. %

Tidal cyrrents in the channel off the “village may amin o
velocity of 144 knots. In Boeli Bay, nides are both diusnal and
semidivrnal, but the lamer predominates.

The spring lows of the two tides almost coincide ar times. The
lowess water level oocurs in June or July, and in December or
January. The maximum rise and fall that can be expecred are,
respectively, about 2 feet above and 3 feer below mean sea level.
The high water interval is 6 hours 8 minutes, and the spring
range is 5 feet. In the inner parts of Boeli Bay, ridal currents
are noticenhle but they do not exceed one knot. The sverage
annual rainfall at Inggelang is B1 inches with 9 inches in July,
the wertest month, and 314 inches in October, the month of
lease rainfall.

(&) Landing facilities, A pier for proas was located in
front of the village.

{4} Boeli-serami, Halmabera Itland (07 52° N, 123°
18" E).
Boeli-serani lies on the northwest shore of Boeli Bay, on the

ease coast of Halmahera (FiGURg VI - 43). The village is di-
vided into 2 secrions, Boeli-serani and Boeli-islam, It was a
shipping center for copra and jungle products. The landing
place was at a pier abour V4 mile norch of the village,

(@) Harbor, The harbor is in Boeli roads, an open road-
stead in the northwestern corner of Boeli Bay, north of Pakal
and Gei islands. The store is fronted by parches of drying reef,
A channel, formerly marked by beacons, leads through che dry-
ing reefs to the pier. The channel is about 44 fathoms deep
over a bottom width of about 75 yurds.

Boeli Bay is described under Topic 62, A, (3}, (a). The best
anchomge 5 in 114 w 1345 fachoms, west of the 5-
fathom shoal lying south-southeast of & conspicuous shed near
the boat pier. The annuval rainfall i about 100 inches, with
12V} inches in June, the wettest month, and 4 inches in Octo-
ber, the month of least rainfall,

(6) Lemding facilities. A small pier for native vessels ex-
tended abour 100 feer across the fringing reef, abour 14 mile
north of the own,

A large shed was located near the shore end of the pier,

: (e} Clearance facilities, Vessels of the K. P. M. called ar
Boeli.
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(3) Lolobata, Halmabera Island (1° 15 N, 128° 06
E).

Lolobara is on the north shore of Wasile Bay, an arm of Kaoe
Bay, on the north coast of Halmahers (FigURE VI - 44), It
had no commercial importance until recently, when consider-
able shipping activity was observed. On 24 November 1943, az
least 1] freightess and transports, tomalling about 30,000 ons,
and on 15 January 1944, 19 ships were reported in the area.
The landing facilities were locared east of the village,

{#) Harbor. The harbor i an open roadstead, There was
no port as such. The harbor consisted merely of such anchorage
facilities as might be offered by Wasile Bay, which in iself pro-
vides procection in general from most weather, The bottom in

() Landing facilities. Photographs of 15 February 1944
show 3 new piers in the vicinity of Lolobam (Figure V1 - 45).

(6) Goeroea, Halmabera Itland (1° 0R" N, 128° 05
E).
Goeroen is on the south side of Wasile Bay, an arm of Kaoe

Bay, on the north coast of Halmahera (Figure VI - 44). Ic
was of no commercial importance, but considerable shipping
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FIGURE V1 - 43, Boali-Sevami.
Map showing location of Boeli-Serani and port plan shawing locarion of facilities ( insex),
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FiGuRE VI - 44, Kaoe oy,
Map showing locarion of porms.

activity has been observed recendly, details of which are dis-
cussed under Topic 62, A, (5). The landing was in front of the
village.

(a) Harbor. The harbor includes Goeroea Bay and the
open roadstead in Wasile Bay, off the village, Goeroea Bay is a
small bight on the south side of Wasile Bay, immediarely south
of Goeroea Point and abour 5 miles inside the entrance w
| Wasile Bay.

Wasile Bay is described under Topic 62, A, (5], (a).
Vessels can anchor in Wasile Bay in depchs of 16 w 22
fathoms over mud.
11 (b)) Landing facilities, Photographs of 15 Pebruary 1944
| show & new pier at Goeroea village (Fiurg VI - 45).

(71 Akeselaka (Ake Selaka), Halmabera Island (17 02
N, 127° 57" E).

Akeselaka is on the southeastern shore of Kace Bay, an in-
dentation in the north coast of Halmahera (Ficurs VI - 44).

It was & village of some importnce and the storage place
for jungle products. No landing facilities are reported.

(a) Herbor. The harbor is in Akeselaka roads, about
2 miles north of Rond, & small isler lying close to the eascern
shore of Km&y.mbmmmd:moﬁmwhumq:l;
with the 10-fachom contour abour 250 yards offshore. A reef
is reported to lie 1 mile north of Babem ( Akeselaka) (Babing)
Island and about B70 yards offshore. The channel behind
Babem lsland is about 9 fathoms deep and abour 150 yards
wide,

Kaoe (Kau) Bay is entered ar Boebale {Bobale) Island
where it 18 415 miles wide, extending 33 miles southwestward
to its head, where it is separated by a narrow lschmus from Do-
dinga Bay, on the west coast of Halmahera. The inner part of
the bay has a maximam depth of 270 fathoms. The main chan-
nel into Kaoe Bay is close east of Bochale Island. It is deep in
the fairway, but there is a 514 fathom parch on its western
side, and the castern side is formed by a shoal bank with a Jeast

i

(&) Lending fscilities. Mo facilities wre reporeed, Land.
ings were probably made on the beach,

(¢) Cleavance facilities. Vessels of the K. P. M. called
regularly,

(8) Bobaneigoe (Bobane Igoe), Halmabera Iiland

(0" 52° N, 137° 40" B).

Bobaneigoe is at the head of Kaoe Bay on the north coast of
Halmahera (Figure VI - 44). The wown is strategically lo-
cated on the northeastern side of the narrow isthmus which
scparntes Kaoe Bay from Dodinga, on the wese coast of Hal-
mahera, distant about 2 miles. There was a pier in front of the
village.
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FaGune V1 - 43, Lolobaro.
Poet plan showing location of faciliries st Lolobato and Goeross.
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{#) Harbor. The harbor is in Bobane Bay, s small but
well-protected inlet a the head of Kaoe Bay. The bay is about o Y X
| mile long, southeast-northwest. The entrance, opening north- " P ! |
nostheasterly, is about 14 mile long and 350 yards wide. Chare 8w S
ed depths are from 3 @ 12 fathoms in the bay and from 12 " T
to 18 fathoms in the entrance, Excepe for @ small drying reef M 2
in the northeastern corner the shores of the bay are fronted by N AW e
ml.'ﬂm _.-;l H// L S ;‘.{ i
Kaoe Bay is described under Topic 62, A, (7), (a). ' w/ »

Anchorage is available in either end of the bay in 614

(b} Lending factlitier. A small pier extended from shore
in front of town o a charted depth of 3 feet in the mod shoal
(FiGure VI - 46).

(e) Clearance facilitier, A road led from the pier to Pasir-
poctih (Pasir Poetih ), east of the entrance to Bobane Bay, and
a trail led to Dodinga, on the opposite side of the ischmus.

(9) Kaoe, Halmabera Itland (17 10° N, 127° 54" E).

Kaoe is on the west shore of Kace Bay, which indents the
nerth coast of Halmahera (FiGure VI - 44 ). The village was
the most importane trading center for Kaoe Bay. There was a
pier ar Kaoe,

(@) Harbor. Kaoe (Kau) roads, the harbor, is an open
roadseead about @ miles southwest of Boebale Island, which is

M., Mud
SOUNDINGS
IN

FATHOMS

PORT FAGILITIES AT
BOBANEIGOE, HALMAHERA

SCALE OF WILES
1 a 1

SBOURCE: H.0. CMART WO, 3083
APRIL ID44

Fraparad by the baard of Dnglamers For
Wlwwrn wnd Sarbars; Corge of Dnglasars

FIGURE V1 . 46, Bohameigos.
Port plan showing locarion of facilities at Bobaneigoe.
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Fioune V1 - 47, Ko
Porr plan showing location of facilivies st Kaoe.

locuted at the entrance to Kaoe Bay, The pier is approached by a
channel which follows the shore o the northward. The en-
trance, abour Y3 mile north of the pier, was marked by a bea-
con on the shore, The bank on the cast side of the chanpel was
wsually marked by poles. The water is shallow near shore and
the botom slopes gradually to the S-athom contour, more
than 1 mile offshore in front of the pier.

Kaoe Bay is described under Topic 62, A, (7), (a). An-
chorage may be had abour 114 miles off the pier in depths of
more than § fathoms over mud and sand. Vessels must approach
slowly while sounding and anchor when 514 fathoms is ob-
tained. There is both a diurnal and semidiurnal tide, but the
latter predominates. The spring lows of the two tides may co-
incide. The lowest low water level ocours berween January and
March and between July and October. The maximum rise and
fall that can be expected are, respectively, about 2.6 above and
1.9 below mean sea level. The high water interval is 7 hours, 21
minuses. .

() Landing fecilitier. A pier extended from shore at the
north end of the village to a charted depth of 114 feet of water
(FiGure VI - 47),

(e} Clearance facilities. A road ran norchward for over
15 miles. Vessels of the K. P. M. called regularly,
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(10} Miti Irland (1° 34" N, 128° 04 E).

Miti Island lics about | mile off the castern shore of the
northwest arm of Halmahera about 9 miles south of Tobelo
{FiGURE V1 - 44). The wown of Miti is on the western shore,
near the southern end of the island,

{a} Harbor. The harbor is on the west side of the island.
The best approach o the island is around its northern end, be-
rween Miti and the drying reefs wo the northward, The shoals
are well marked by discoloration. Proas enter from the south-
ward, berween Magalihoe (Makaliso) and Goemoelamo
{Goemi Lamo), 2 small islers between Halmahers and the
southern end of Miri,

There is suitable anchorage in 14 fathoms sheltered against
all but northerly winds, berween Mitl village and Mawes, on
Halmahera,

(&) Landing facilitiei. There were no landing facilities
nr Miri village, but & jetty is reported o be near the northern
end of the island.

{11) Tobelo, Halmabera Island (1° 44" N, 128° 01" E).

Tabelo is on the ease coast of the northwestern arm of Hal-
mahera { FiGurE V1 - 48). It was an important expore point for
copra, There were 2 piers, one north and the other south of
the village.

(@) Harbor. The harbor in Tobelo roads is formed and
sheltered by Koemockoemoe (Koemoe) [sland and the reef
which connects it with Halmahera, Charted depths are 6
fathoms or less with controlling depths in the passages of 314
fathoms.

A fringing reef borders the shore berween piers. Several
shoals are located in the roads and 2 drying reefs lie southwest
of Koemockoemoe lsland. The detached reefs and the shore
reef on the southeast side of Koemoekoemoe were marked by
beacons,

Large vessels anchor south of Madode (Toelang) Is-
land, in depths of 8 to 10 fathoms, approached by channel be-
tween Koemoekoemoe and the derached drying reef southeast

Frapared by 1ha Board of Daglesars For Blvars and Marbers, Corpi af Eeglaanrs

KOEMOEKOEMOE
ISLAND

PORT FAGILITIES AT
2 TOBELO, HALMAHERA

+ SCALE OF FEET
Leasy BOO 500 1500

ITERRAIN STUDY NO.TI
5 APRIL 1944

Figune ¥1 - 48. Tobels,
Map shawing bocation of Tobelo {inser ) and port plan showing kocation af facillite.
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of it Small vessels will find anchorage in the inner harbor. This
anchorage is approached by way of the channel between Koe-
mockoemos and the ewo drying reefs southwest of it

(b} Lending facilities. At the southern end of the village
was o small pier, alongside which there was sufficient
for boars. North of the village there was another pier

(e} Clearance facilitier. A road connected Tobelo with
neasby coastal villages. Vessels of the K. P. M. called regularly.

(12) Galela, Halmabera Irland (1° 50° N, 127" 51" E).

Galela is ar the southwestern corner of Galela Bay, on the
castern coast of the northwest arm of Halmahera ( Figure VI -
49). It was the only importane village in the Galela Bay area.
There were 2 piers south of the wwn,

Ficune V1 - 49, Galela
Map showing locstion of Galels (inset) and port plan showing kocation
of facilities

{a} Harbor. The harbor is in Galela roads ar the south-
west corner of Galela Bay. Depths range from 11 w 17
fathoms. It & sheltered during the southeast monsoon, but is
not safe during the northwest monsoons.

Vessels that can use the limited swinging area can anchor in
the bight in depths of 11 0o 17 fathoms over fine sand.

Tides are both diurnal and semidiurnal but the laser pre-
dominares, Neither the spring highs nor the spring lows of the
2 tides coincide. The lunitidal inverval is 6 hours and 2 min-
utes and the spring range is 4 feer Tidal currents are negli-
gible,

(b) lLanding facilities, A phowograph of 17 Ocrober
1943 shows 2 piers projecting from the shore, south of the
town (FiGure VI - 50).

() Clesrance facilitier. Vessels of the K. P. M. called
regularly.

{13) Samgowo, Morotai [sland (2° 06" N, 128" 33" E).

Sangowo is on the southeast coast of Moroi [sland which
lies nostheast of Halmahera (Fioune VI - 51). No landing
facilities nre reported.

{#) Harbor. The harbor is a small basin in the drying
reef in front of town with depths of 333 to 5 futhoms. At che

(14) Djiko (W ajaboela), Morotai Itland (2° 16 * N,
128° 12" E).

Djiko is ar the western extremity of Morotai Island, which
lies northeast of Halmahera (Figure V1 - 32). It was the ship-
ping port for the entire west coast of Moroti, There was a pier
at Dijiko on the south side of Wajaboela Point. Wajaboela vil-
lage lies on the northern side of the point, norhwestward of
the port.

(@) Harbor. The harbor is

fron: of town and from 8 tm 22 fachoms in clear areas among
the reefs,

Anchorage is available southeasterly of the pier, inside the
drying reefs, in depths of 18 w 22 fachoms, over stone. Small
craft can probably anchor in the comparatively shallow waters
immediately in front of town,

{b) Landing facilitier. A pier extended across the drying
reef in front of Djiko o a chareed depth of 234 fathoms (Fig-
URE VI - 52). The inshore end was built of stones and sand,
and the seaward end was timber.

() Clearance facilitier. Vessels of the K. P. M. called
regularly.

(#) Availability of supplies. Drinking water can be ob-
tained, but it is brackish and unclean.

{15) Dijsilolo, Halmabers Istand (1° 04" N, 127° 28°

E}.

Djailolo is on the west coast of Halmahera (Figung VI -
53). The main village lies inland and cannot be seen from the
sea. The beach portion s south of the village, near the pier
(Ficure VI - 54), ¢

{a) Harbor. The harbor is a basin on the north side of
Disilolo ( Jailolo) Bay, formed and protected by 2 drying reefs.
It is aboue 150 yards wide across its mouth and about 200 yards
long, with depchs of 14 to 16 fathoms. The controlling depth
at the inner end of the harbor is 14 fathom.

Dijailolo Bay is 314 miles wide at the entrance berween Kai-
loepa (Kailupa) and Goeai (Guai) points. Drying reefs ex-
tend more than 300 yards from shore, The bay is open to west
winds. Small vessels anchor in the harbor in 16 fathoms. Large
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Ficure V1

M. Galels

Aerial view of Galela showing location of porr Facilities. 17 Ocrober 1943

vessels can anchor outside the harbor in 16 w 22 fathoms, over

Facilivies. There was a pier at the head of the
feer e
at it head ( Figure V1 - 55)

harbor, about

B, WILN a

rted depth of 3 feet

The inshore end for abour 540

teet was of seone construcrson, T

e ourer 50 feet was timber

laceluies, A good mowor

wr 10 miles

(16} Mare, Mare Island (07 35 N, 1277 24" Ey

Mare 5 on the cast coast of Mare [sl

nd, which lies off the

west coast of Halmaheea, 2 miles s Tdore [stand ( Fig

LRE ¥ - 536 ). There was a small pier ae the v lage,

(a) Har harbor 15

open roadstead, on the

western side o wl between Mare and Halmahera [s-
Bund. The re i the vicmity of the own s bordered by a
Borrom of sand and rocks drops off stee ply
thom contowr abour 100 vards offshore
Anchorage is available in 27 fathoms off the village

Landing facilities. There was a small picr ar Mare
(FiGure ¥I - 57)

(17} Ngofakiaha, Makian Islawd (07 22° N 127° 2%
E}
Mgofakiaha 15 on the norchwese shore of Mak an [sland,
which lies off the west coast of H
south of Mare Island { Ficure VI - 56

wahera, abour 844 miles

There was a sm

Il peer
at the village

(@) Harbor. The hasbor is an open roadste;

on the west
ern side of the strair berween Makian and Ha

hera isls

The botrom drops off steeply, with the
th 0

-tachom contour

yards offshore

There 15 good anc horage in 16 o 33 fathoms, over sand

feet in fro

approximarely the village { Ficure VI - 589

Rollers may be troublesome ar this landing at rimes
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(18) Batoels, Halmabera Island (0° 01° 5, 127" 42° E),

Baroela is on the west coast of Halmahera Island, abreast the
southetn part of Kajoa (Ngailo) Island (Fioume VI - 36).
The wown is not visible from seaward. From the charts, there
mmh.mmmdmm

{#) Harbor. The harbor is in Baocla roads, an open
roadseead 2 miles south of Tandjeeng Mari-toesa,

mmmmmmm&mmHh
provided against winds from the ease.

(#) Landing facilities. A shore inswallation, having the
appearance of o small pier, is chareed southwest of the town, A
shed was available for sorage ( Ficune VI - 59),

(£) Clearamce facilivies. Vessels of the K. P. M. called
regularly,

Hﬂ'l’il;;‘m;fﬂdqi.mm-ﬂm' 26" 8,
127* E).

Waisabatang is on the northeust coast of Batjan Island, west-
ward of the south arm of Halmahera { Figume V1 - 96), There
was a small pier at the village,

(&) Harkor. The harbor is an open roadstead on the west-
ern side of Patinei Serait, about 2 miles northwest of Toeada
(Ruige) Point, the northeastern extremity of the island. Parinsi
Serait separates Batjan and Halmahera islands. The bottom
slopes gradually, with the 10-fathom contour abous 300 yards
from the pier. The shoee in front of rown is fringed by & drying
reef. Excepe for 2 shoals in fronr of own, the arca is free of
dangers.

Anchorage is available in 714 1o 9 fathoms between a drying
reef north of the Aagstaff and a 3 14-fathom parch located outside
the 10-fathom contour, There is both a diurnal and & semidiur-
nal tide, The spring highs and the spring lows of the two tides

e ———
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SOUNDINGS IN FATHOMS
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Prapirsd by the Baard o Daglairs Por Iz%
Elvars ul’lnuu. Corps of Englnaers SOURGE: 1 RT NO.3084

SANGOWE, MOROTAI 1I.
4 SCALE OF MILES

FiGuRe VI - 31, Sanpowo,
Map showing locasion of Sangowo (inset) and plan of pore,
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Froune VI - 32, Djiks
Map showing locarion of Djiko (inser) and port plan showing location
of facilicies
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Ficure V1 - 53, Dunindn
Map showing location of Dijailolo (inset ) and port plan showing
locaton of facilicees.
may coincide. The highest water level occurs in May or June
and in November or December, The maximum rise and fall
that may be expected are, respectively, abour 2.6 feer above and
1.3 feer below mean sea level.

(&) Lawding facilitres. A small pier for boats exeended
across the fringing reef in front of own (FIGURE V] - 60)

(20) Laboeha, Batjan Island (07 38" 5, 1277 28" E)

Laboeha is ar the head of Labocha Bay, on the west coast of
Batjan Island { FiGure VI - 36). It was the center of trade for
the |1.I:.' area. There was a pier at Laboeha and another ar the ad-
joining village of Amasing

FIGURE VI - 54. Dya
View showing prer ar Dija

e
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FiGure V1 - 55. Dy,
rial view of Djailolo showing locarion of poer facilities. 20 Jamuary 1943

{a) Harbor. The harbor is an open roadstead in the norch
east corner of Laboeha Bay. In front of the town, depths are
19 o 11 fathe
the pier ar Laboeha, and within 100 yards of

1 end of che vill Shelter is offered from northerly

generally fr ms, The 5-fathom contour is with-

in 200 yards

and easeerly winds bur the southern monsoon may cause dan-
gerous breakers on shore. Yessels may anchor within 600 vards

of the pier in 647 to 10 fathoms, over soft mud, There is both

rnal and a semidiurnal tide, the larter predominares
t navigation. During

the south monsoon, in July and August, the wind can blow with

he ridal range is small and does not af

considerable strength and cause breakers, rendering co

nun-

i with shore difficule at times. During the west monsoon,

i

in January and i":.-l\rl.:.lr}'. a 54.|IJ.1.'| of great serengeh from the

southwest may occur occastonally, bur it never lasts more cha

20 minutes, Otherwise conditions are favorable

(&) Landing facilities. A pier extended abour 75 feet
from shore in front of Laboeha to a charted depth of 9 feer
Another pier was locared ar Amasing, imme
Lat

bocha on the norchwest ( FIGURE VI -6G1)

tely adjoining

{¢) Clearance facilities. Vessels of the K. P. M, called
regularly ar Labocha, which was also a
island vessels. A road led across the island from the village

pore of call for inter

{21) Penamboean, Batjan Island (07 43" 5, 128° 27 E).

Penamboean 13 abour 3 miles south of Lab ]1..1}'_ on the

and (FIGURE VI - 56). [t was the site of

west coast of Batjan

a large plantanon. There was a small pier ar che settlement,
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FiGURE V1 - 56, Sowrbern Halwabira
Map showing location of porm
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MARE, MARE ISLAND

0" 35'M, 127° 24E.

SCALE OF MILES
I e 1

SOURCE: W.O. CHART MO, 3081
SOUNDINGS IM FATHOMS
APRIL 1944
Prapared By the Beard af [aglaasra Far
Blvara and Harkari, Cargs of Engladaars
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'S FIGURE V1 . 37, Mars.
Port plan showing locarion of facilities

PORT FACILITIES AT

» | m:&r.uu.n
- SOURCE: H.0, GHART NO. 30 8 2
APRIL 1B44

Frapared 8y the Board of Englinsars For
Bivars and Harbors, Corps of Englasers

127°

FIGURE VI - 38. Ngofabisha.
Port plan showing location of facilities.

v IRT® 42’ E.
OF MILES
/4 i

SOUNDINGS
IN APRIL 1944

SOURCE : H. 0O, CHART MO, 3082

FATHOMS

Fropared by the Board of Engleapra For
Blwars and Harbors, Corps of Cnglnears

Figune VI - 39, Batoela,
Port plan showing location of Facilities.

_[cll H#&or.mlmborhlhig]'ml,ﬁmile wide and
opening northward, on the eastern side of Batjan Strait, which
is used as a protected anchorage.

(b) Landing facilities. A small pier, suitabl for boars,
was locared st Penambocan, e

|'2‘2‘.I¥ F’Iﬁ,wlﬂnﬂ (0" 43' 5, 127° 17" E).
W:?:Rm:lummulumdbﬁhhud. which lies south-
west tjan Island (Ficure VI - -
g | 36), There was a small
(@) Harbor. Waja Bay, opening o the eastward off
Batjan Serait, used as a boat and harbor, is compara-
tively shallow. It is about 400 yards wide at its mouth and about
600 yards long, outside the 5-fathom contour, A small ares of
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S-fathom contour, Good shelier

Anchorage is uﬂlhk!n‘lf of 10
ﬁ:hmu,ummfﬂlﬂhd. e i
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PORT FACILITIES AT
WAISABATANG, HALMAHERA
SCALE OF MLES
o e Ie i
SOURGE! M. O, CHART MO, 3082
APRIL 1944

Prapared by the Beard of [aglasars For
Bivers wnd Barbors, Corpe of Englesars

Fioure V1 - 60, Walrabsiong.
Port plan showing locarion of facilities.

(&) Lending facilitier. A small pier for proas extended
from shore in front of the town for about 400 feer.

B. Sangihe-Talaud Sector.

(1) Beo, Taland Islands (4° 14" N, 126° 49" E).

Beo is on the western side of Karakelong Island, the north-
ernmose of the Talaud Islands (Ficure V1 - 62). There was a
pier at the village.

{a) Harbor. The harbor is an open roadstead on the
south side of Beo Bay. The bay is abour 2 miles wide ar the en-
trance and recedes about 34 mile. It is fronted by a drying shore
bank, which is coral in the southern pare of the bay.

There are no dangers outside the 5-fathom curve, but within
this curve the depths shoal rapidly m frond 10 m 3 feer. At
Beo, the 5-fathom curve is abour 500 yards off shore, while 14
mile north it is within 200 yards of the share, and in the north-
ern pare of the bay, it is 1,000 yards from shore. The bay is en-
tirely open 1o the sea and wind from the southwest and north-
west.

The best anchorage was on the axis of .the pler in a depth
of 38 fathoms, over mud and sand, but the bottom is steep.
A fized red light, 11 feet above high water and visible 2
miles, was shown from the head of the pier.
(b)) Landing facilities, There was a stone pier 426 feet
long, with a depch of 5 feet ar the head (Fioume V1 - 63).
(¢) Clearamce facilivies. Vessels of the K. P. M. called

(d) Availability of supplies, Provisions could be obtained.

(2) wl.iﬂl; fl-i'll;JTMfM (3" 37" N, 126°
E)

Liroeng is on the northeast coast of Salehaboe Island, the
middle island of the Talaud group (Fiure VI - 82). There
were no piers. Landing was made on the beach,

{a) Harbor, The harbor, Liroeng road, is an open road-
stead berween Salebaboe Island and Sara Ketjil and Sara-besar
_islands, The 5-fathom curve is about 100 yards of shore at
Liroeng. Depths near the ceneer of the roadscead are from 20
to 40 fathoms,

Good anchorage in 16 fathoms, over mud, sand and rocks,
is nvailable with the fagsoaff ar the village bearing 198°, Ir is

At Liroeng road, there is both a diurnal and semidiurnal
tide, but the lurter predominares. Neither the spring highs nor
the spring lows of the 2 tides coincide. The highese warer level
oocurs in April or May and in October or November; the low-
est, in January or February and in July or August. The maximum
rise and fall that can be expected are, respectively, abour 3 feet
above and 3 feer below mean sea level. The currents caused by
the semidiurnal tides set northwesrward along the coast around
high water and southenseward around low water. They can at-
tain a velocity of 2 o 3 knoss.

Fraparad by the Soard of I.-*ru"u r...—-J. |
Alvars and Harbors, Corps Englmaars ‘1
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Ficume V1. 61, Laboaha,
Port plan showing locstion of facilities.
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1 11
-+
KABOEROEANG |.
40" 40
|
PORTS ON THE
TALAUD ISLANDS
SCALE OF MILES
o] 20
SOURCE: M. D, CHART NO. IT2T
AFRIL 1544
Fraparad by the Sosrd of Englasery For
I Blwary and Sarbors; Corps of [aglesars
- e —
Fecine V1 - 62 Talawd Lilands.
Location of ports.

(b} Landing faciliies. No piers are reported at Liroeng,
The best landing place was near the Bagstaff, wheee the beach
is free from rocks,

{c) Clearance facilities, Yessels of the K. P. M. called
regularly. Horse paths led along the shore to the north and
south,

(d} Avedlability of supplies. Provisions could be obtained,

(3} Peta, Sangibe (Sangi) Iland (3" 39" N, 125° 33
E).

Peea is ar the head of Pem Bay, on the east coase of Sangihe
Islared, which lies southwest of the Talaud Islands { Ficune VI -
64}, No piers or other landing facilities are reporeed,

(@) Harbor. The harbor is in Peta Bay, a small bighr used
as an anchorage, opening northeast. The entrance to the bay
wis marked by buoys. The harbor is about 350 yards wide be-
rween dangers and about 1,500 yards long, with depths of 334
to 24 fathoms, The shores on either side are fringed by drying

shoal. The beach in front of the town is sandy, It was possible
to load or unlosd cargo at any time. Vessels over 360 feer are
advised o anchor oumside. Vessels more than 195 feet long
require Jocal knowledge.

Vessels anchored in 1214 fathoms in the inner part of che
bay with a mooring line secured to an iron ring near a ware-
house on shore. There is danger of drifting on eo the shore reed
if mooring is not quickly executed. There is both a diurnal and
a semidiurnal dde, but the lamer predominates. The spring
hwdwmmMMWﬂmhﬂm
e L e 17 bl S b

are, respectively, abour 4.3 feer a -
low mean sea level. A fixed red lighe, visible 3 miles, was shown
at the head of the bay.

SOUNDINGS

SCALE OF FEET
1000 ] 1000 2000

SOURCE: H.0. GHART NO. 306!
APRIL 1844

Frapared by the Besard of Daginsers For
Rlivars amd Parbary, Serpn o Englnears

Fugumn V1. 63, Beo,
Poet plan shawing location of faeilities,
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(&) Landing [acilitiesr. No piers are reported. Landings
are probably made on the beach in front of the town, There was
a1 warehouse at the port.

(¢) Clearance [acilities. Vessels of the K. P. M. called
regularly, A good road led northward from the own, and a
trail crossed che island.

(4) Taboena (Taroena), Sangibe liland (3" 37" N,
125" 2% B).

Tahoena is on the west coast of Sangihe Island (Fioure VI -
64). It was the principal village and export centre of the San-
gibe Islands, There was a small pier ar the village.

(a) Harbor. The harbor is in Tahoena Bay which opens
westerly, It is abour V4 mile wide and 144 miles long It
is deep and, except for o fringing reef on the south shore and a
shoal in the northeast corner, it is free of danger and can be en-
tered at night in clear weather, At the northeast corner of the
bay is the entrance to a lagoon that is used a3 a proa harbor
during bad weather.

Anchorage is available in the eastern end of the harbor in 19
to 30 futhoms, over black sand,

There is both a diurnal and semidiurnal tide, but the lagter
predominates. The spring highs of the 2 ddes coincide. The
highest ‘water Jevel occurs in May and November. The maxi-
mum rise and fall thar can be expected are, respectively, about
3.6 feet above and 2.6 feet below mean sea level. The high
water interval is 5 hours, 47 minutes. The spring range is 5.8
feet.

The bay is usually calm, but during the north monsoon sea-
son, westerly winds may spring up and lase from 1 to 4 days.
They are not dangerous to vessels but cause much surf on the
beach. Westerly winds, which occur at other times of the year,
as well as frequent strong southwest winds, are of shorter dura-
tion and less intensity, buc they often hinder loading or un-
loading.

(b)Y Lending facilities. There was a small pier with 3
feet alongside st low water, The picr consisted of a stone ap-
proach, with an open pile and timber extension (FiGuRe VI -
63).

{e) Clearance facilitier, Vessels of the K. P. M. called
regularly. Trails led to other villages on the island.

(5] Tamako, Sangibe Island (3° 28' N, 125° 30" E).
“I'amako is on the west coast of Sangihe Island { Ficune VI -
&4). No landing Ffacilities have been reporeed.
{a) Harbor. The harbor is in Tamako roads.

Anchorage is available in 30 fathoms in front of the village,
but it is advisable to anchor farther out, in 33 fathoms, with the
flag pole on shore bearing 80°.

(#) Lemding facilities. Mo piers are reported,
(¢} Clearance facilities. Vesels of the K. P. M. called
regularly, A wail conneceed Tamako with other nearby villages,

(6) Dagho, Sangibe Island (3" 27" N, 125° 33" E).

Daghao is at the head of Dagho Bay, on the southwest coast of
Sangihe Island {FiGure VI - 64). There was a pier at the vil-
lage.

(a) Harbor, The harbor is a sheltered basin in the head of
Dagho Bay, about ¥ mile wide beeween the 3-fathom contours
at the entrance and 3§ mile long, with depchs of 26 fathoms
in the middle. There are 2 shoals on the northwest side. The

KAHAKITANG |

%4

Tahoelandang
TAHOELANDANG .

7

\Channe!

PORTS ON THE

Sounc 1. SANGHE 18LANDS

5 [+] Ll ] -]

SOURCE: W.O. CHART NOITRT
APRIL 1944

Prapared by Ahe Board of Dngleeers

piwars ind markers,; Corpy of Legline

Ficuni V1 - 64 Samgibe Iilend,
Map showing location of parts,

40

20

0




i
!
|
|

Page VI - 50

PORT FACILITIES

-y w

FiGure VI - 65, Taboena
Wiew of pier showing type of construction. 1939,
shores are bordered by fringing reefs, the one on the southeast
shore being narrow, bur on the northwest shore the reef in
places exrends out for as much as 300 vards. The bay is abour
IL4 miles wide ar its mouth and about 214 miles long (FIGURE
VI - 66,

Guod anchorage with protection from all weather is avail-
able above Sama lsland in depehs up to 26 fathoms, over mud
and sand. Immediately below Sama lsland, fair weather an-
chorage is available in depths from 15 w 40 fathoms, over
mud and sand, with room for one large vessel and several small.

er crafe

(b) Landing faciliries. A stone pier, abour 600 feet long,
extended from shore across the drying reef in front of the

town ( FiGure VI- 66).

{e) Clearance facilities. Viessels of the K. P. M. called
regularly. A trail connecred Dagho with other villages along che
LSt

(7} Bebongang, Kabakitang (Karakitang) [tland

(37 10°N, 1257 31" E).

Behongang is ar the head of Behongang Bay, on the north
coast of Kahakitang Island, which lies close southward of San-
gihe Island (FiGURE VI - 64), There was a pier ar the village,

(@) Harbor. The harbor is in Behongang Bay, which is
abour 700 yards wide ar its mouth and recedes about 149 miles,
The shore is bordered by a fringing reef, the extremities of
which are easily distinguished.

Sheltered anchorage is available in a depth of 44 farhoms in
frone of the village.

(&) Landeng facilities, A stone pier, with wooden super-
structure and a depth of 614 feer alongside, was a good landing
place for boars,

(8) Hoeloe (Ulu), Staoe (Sian) Isfam( 27 447 N, 125
25' E).
Hoeloe is near the northern end of a large bight on the east
coast of Siace Island, one of the Sangihe islands (Fioure VI -
64}, There was a wharf in front of the village,
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The harbor is an open roadstead o the P
northern side of & large bight which opens berween Boeloede
P
330 yards offshore in & depth of g ool
44 fachoms, with & conspicuous white pillar oa shore bearing g
0". During westerly storms good anchorage may also be found
i and the fag-  Fresow o —
the mid-

() Availabilicy of supplier. Provisions could be obtained
in limited quanrities,

(9} Taboelandamg (Boehias), Taboslandang [Iiland
(2" 21"N, 123" 24'E).

Tahoelandang is on the southwese side of Tahoelandang
{Tagvelandang) Island, one of the southern Sangihe islands
(FiGURE VI - 64). There was a pier in frone of the wwn,

{a) Harbor, The hatbor is an open rosdstead. The share
fram dwpicrmdrmrdhhrdmdbyumm fringing reef,
burl::puinrlbﬂﬂ:l%mﬂumrﬂiu[dtpiﬁﬂurmih%
mile wide. The boetom drops off sharply from the reef, The 10-
fathom contour is close inshore. Roeang Channel berween
Roeang and Tahoelandang islands, which is of liele importance
w navigation, has depths of | w 8 fathoms over a width of
about 1,000 yards,

In Rocang Channel, strong currents set oo the southeastward
with the food tide and w0 the northwestward with the ehb,

Anchorage is available close inshore near the lighrhouse in
44 fachoms, over sand. There is anchorage in 38 fathoms some-
what more northwestward and farther from the reef, where
currents which ser chrough Roeang Channel are less crouble-
some,

(b} Lamding facilities, A pier extended from the shore
in front of town near the lighthouse. Customs sheds or ware-
houses were available. No ocher dasa concerning landing facili-
ties are ar hand.

(e} Clearance facilities. Veswels of the K. P. M. called
regulasly, A road exvended southeasterly and norchwesterly

from the own.

C. Mindanao Sector.

(1) Mati, Mindanao Itland (6" 37° N, 126% 13 E).

Mati is at the head of Pujada Bay, on the southeast coast of
Mindanac Island (FiGure VI - 67). It was the most important
ufduilmi:nmdmimpurmlhippingmmfwhnnpmd
copra, There was a pier ar the twwn.

() Harbar, The harbor is in Pujada Bay, which is 6 miles
wide ar the entrance between Lamigan and Tumadgo Points,
and recedes 12 miles northwestward. The entrance narrows m
4miluh:wiu‘thmdh:lividndinmzdrq>.du:ch:mhby
Pujada Island. The shores are fringed by coral reefs.
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FiGuURE V1 - 67, Mimdenao, SE Coars.
Map showing location of parm

Pujada Bay is too deep for good anchorage, although well
sheltered and protected. There is anchorage off Masi in 15 o 18
fathoms of warter, over sand bottom, about 400 yards from
shore.

A fixed red light, 36 feer above high warer and visible 7
miles, was shown from the shore end of the pier,

The high water interval in Pujads Bay is 6 hours 12 minutes,
The higher high warer height is 4.8 feet and the lowest ride is
1.5 feet.

(&) Landing facilitier, Landing facilities consiseed of o
rock and earth causeway, 23 feet wide and 530 feet long, from
which & reinforced concrete pier, 29.5 foet wide, extended 39.5
feet to @ reinforced concrere Tohead landing, 39.5 feee wide and
147 Feet long. There was a depth of 20 feet alongside the head
at low water, This wharf provided 1 berth for o 200-foot vessel
with 12-foot draft.

(¢} Clearance facilities, There was regular steamship serv-
ice with other pores on Mindanac and with Manils. There were
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no rilroad connections, Roads and erails connected the wowns
along the coast and the eastern shore of Davao Gulf,

(d) Availability of swpplies. There was no fresh water
az the pier. Food supplies could be obeined in the wwn.

(2) Tarragona, Mindanao lsland (7° 03' N, 126° 27
B).

Tarragona is on the southeast coast of Mindanao Island
(FiuRE VI - 67). It was a port of call for coastwise steamers.
No landing facilities are reporeed.

(a) Harbor, The harbor is in a bay formed between Yaco
and Tugubun points. Depchs ar the entrance are 45 w 116
fathoms and 16 1o 21 fathoms close in. OF the shore reef there
are depths of 414 w0 8 fathoms. The approach is clear excepe
fora 1%4 to 434 fachom shoal which extends about 1 mile from
shore, about 114 mile southeast of the wwn,

Heavy seas frequently prevail along this coast and there is a
strong constant southerly current of abour 2.2 knows with heavy
tide rips at the poines. Tidal currents are weak,

The bay affords indifferent anchorage open to eastward
and southward.

(#) Lending facilities. No piers are reported.
(e) Clearance facilities. Tarragona was a port of call for
COASIWISE SECAMErs.

(3) Holy-Cross, Mindanao Itland (7° 09" N, 126" 31"
E).

Holy-Cross is on the southeast coast of Mindanao, as the head
of a small bay (Figune V1. 67). It was a port of call for coast-
wise steamners. No lunding facilities are reported,

(a) Harbor. The harbor is in a small bay which is 114
miles wide at the entrance berween Casauman and Buan Points,
and recedes westward abour 34 mile. The bay is clear of dangers.
Depths are 39 wo 103 fachoms in the bay and 18 to 31 fathoms
off the town. The shore appears 1o be free of fringing reef bue
there is a broad shoal, with 214 fathoms, along the shore in
front of the town.

The bay is open to the east and southeastward affording in-
different anchorage,

Heavy vide rips frequently exise off Casauman Point.

() Landing facilities. No piers are reported.

te) Clearance facilities. Holy-Cross was a port of call for

CORSIWISE SIEAMErs.

(4) Caraga, Mindanao Itland (7° 20" N, 1267 34' E).

Caraga is on the southenst coast of Mindanso Island on the
north side of the entrance to Caraga Bay, at the mouth of the
Caraga River (Figure VI - 67), It was an imporeant shipping
point for local products. No landing facilities are reported.

The Caraga River, which discharges into the northern part
of Caraga Bay, just west of the town, can be entered by small
boats ae half or full tide. Heavy breakers extend across the en-
trance, even in moderate weather,

(@) Harbor, The harbor is in Caraga Bay which is abour

243 miles wide at the entrance between Alisud and Pusan Points
and recedes westward about 114 miles. It is open to norcheast.
ward, with depehs of 39 ro 232 fachoms at the entrance and 49
to 33 fachoms inside. Two small coves have 4 1o 9 fachoms close
in, The bay i clear of dangers,

The anchorage in front of Caraga, is available in fair weather
only. The depth of water and characrer of botrom make it unsafe

during heavy weather. Anchorage, proteceed in easterly and
weather, may be found in the southwest corner in
of Santiago village.
The mean range of tide is 4.1 feet and the diurnal range of ride
is 5.0 feer.
The lowess tide is 2.0 feet below mean lower low water.
Even in moderate weather heavy rips and swirls are encoun-
tered off Pusan, apparently caused by the constane 2.2-knor
southerly current which exists off the east coast of Mindanao.
{4) Landing facilities. No piers are known w exis.
(&) Clesrance facilities, Caraga was a weekly port of call
for coasswise stenmers,
(d) Availability of iupplies. Supplies of any kind were

($) Baganga, Mindanao Island (7° 35' N, 126° 34'E),

Bagangs is on the southeast coase of Mindanao on the south-
western shore of Baganga Bay, ac the mouth of the Baganga
River { FiGURE V1 - 67 ). It was the only important town in this
area. No landing facilities are reporred.

The Baganga River, close northwestward of the town, can-
not be entered at low wazer,

(a) Harbor. The harbor is in Baganga Bay which indents
the coast abour 114 mile. The entrance is about 2 miles wide
berween Lambajon (Lambayon) and Lakud Poines, with depths
of 23 to 113 fathoms. The bay is open to the eastward. A coral
reef extends 14 mile southward of Lambajon Point and & de-
tached beeaking reef lies 14 mile 228° from the point.

There is good anchorage, protected from all but southeasterly
weather, in 7 fathoms, over mud bottom, abour 5 mile west-
ward of Point Lambajon and 14 mile offshore. The reef which
divides the approach to this anchorage into 2 channels is visible
at low tide, but breaks only in rough weather. The western
channel is the beter, being wider and having an even botwom,

o ﬁncharqe.pmm:dfmml!lbumrﬂmiywiud;,myh

found in the southesn part of the bay in 5 fathoms, over sand
batrom 14 mile offshore.

(#) Landing facifities, No piers are known to exist,

(e} Clearance facilities, Small vessels called weekly from
Davao and Cebu.
*  (d) Availability of spplies, Some food, bue no gasoline
o oil, could be obtained.

(&) Eﬁﬂltul. Mindanao Island (8° 22° N, 126" 20°
| B

Hinatuan is on the east const of Mindanao, ar the mouth of
the Hinatuan River, in the northwest corner of Hinatuan Bay
(FiGURE V1 - 68). It was an important shipping center for this
section of the island, The landing was along the river bank, on
the eastern side of the own,

There ate charted depehs of oaly 14 fathom in the Hinaruan
River entrance, bur vessels drawing 7 feet cross the bar at high
water and go alongside the wall along the river bank. About |
m]:-hcuiumuhmdunhmrbnmufmpm
buuthtmhamdﬂw:iurfurmﬂunzum]u

h}H#hr.Thelu:hminHiuman.hupmmﬂu-
ward, and is obstruceed by numerous islands, reefs and shoals.
mwwhuﬁm;h-wnigh:mﬁﬂ:dupdnm
ing gradually from 25 w 5 fathoms. It narrows to about 1 mile
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at the inner end between the reefs of Manomawan and Maowa
Islands.

The usal anchorage for Hinaruan is abour 114 miles south.
cast of the river mouth in 4 fathoms, over mud bottom. Better
protected anchorage may be found behind the reefs to the north-
ﬁin:fmh:hmu.mmhmmwﬂlﬁmmmﬁ

ing , distane V5 mile. There is holding ground
*hhfnurﬁﬂﬂ-prdm&ﬂ!ﬂﬂqlrdhﬂﬂimmpm
wection except from casterly gales,

At Hinasuan, the high water interval is 6 hours 21 minutes,
The mean range of tide is 4 feet and the diurnal range is 4.9
feet, Serong tidal currents run in and our of the Hinaruan River,
fair with the channel, which is usually marked with stakes or
beacons.

(&) Landing facilitier. Hinaruan had a small landing along
the bank of the river where the depths are chareed at 2 fathoms.
(¢} Claarance facilitier, Vessels called regularly.
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FiGure VI - 68, Mindeaas, Eait Coast,
Map showing lacstion of ports.

ﬂ}i:ﬂ!mﬂhﬁ-nhﬁ-d (8° 28' N, 126° 2%

Port Lamon is on the east const of Mindanao Island, south of
Lianga Bay (Ficurg V1 - 68), It was primarily a lumber port,
the wharf, on north side of the bay formed southward of Lamon
Point, was reserved for vessels calling wr the mill, which was
locared immedintely westward of the own, Interisland vesssls
calling at the port anchored in the harbor and communicared
with the shore by boats.

(@) Harbor, Lamon anchorage, the harbor, is in the bay
formed southward of Lamon Point. The bay is almost filled by
& large coral reef on which lies Bagasinan [sland, Lamon an-
chorage lies between the detached island reef and the shore reef
to the northward. It is about 2 miles long, east and west, and
from 430 to 1,100 yards wide, The encrance is abour 1,000
ward, Wesrward the harbor narrows berween the reefs o 450
yards, and then widens to about 1,100 yards between 3-fathom
curves, ot the inner end. Shoals, marked by buoys, lie on the
northern side of the entrance, south and southwest of Lamon
Poine. Private range beacons marked the fairway of the channel,
The harbor affords fairly sheloered anchorage in 6 to 7 fathoms,
over mud bottom. This anchorage is open to enstward bur al-
though a swell makes in during norcheast weather some pro-
tection is afforded from the wind and sea from thar direction.

(b) Landing faciliies. The lumber mill had sn L-head
wharf on the noreh side of the bay, extending southward about
1,000 feet from the shore across the wide shore reef o near the
S-fachom curve (FIGURE VI - 69). The head was 150 w 180
feet long. It appeared o be about 15 to 20 feet wide, Depths ar
the face varied from 24 to 28 feet (1937), with the greares
depth ar the western end. There was a pile cluster at the western
end of the L-head which provided about 300 feet of berthing
space across the face, There was also a pile cluster on each side
of the pier, near the edge of the reef. Depths near the reef are
chareed at 214 to 3 farthoms,

(e} Clearance facilitier. Interisland vessels called st che
town,

{d) Availabilisy of supplies. The wharf was lighted. Fresh
water, unsuitable for boiler use, was available, Limited supplies
of food and joe were available at the mill and a small amount of
diese] oil, gasoline, lubricating oil, and coal was stored for local
(128

(#) Repair facilities. Blinor repairs could be effected ar the
machine shop mainained by the lumber company.

(B) Liangs, Mindanso Inland (8° 38" N, 126° 05" E).

Lianga lies at the head of Lisnga Bay, about 34§ mile south of
the mouth of the Lianga River, on the east coast of Mindanao
(FiGune ¥1 - 68). No piers are reported.

(a) Harbor, The harbor is in Lianga Bay, formed on the
east coast of Mindanao Island which is abour 11 miles wide at
the entrance between Jobo and Bakulin Points and extends 13
miles wesrward, being entirely open to the eastward, Depths
gradually decrease from 63 fachoms ar the entrance to 17 fath.
oms off the town. Oppodsite the southern part of the town the
shore reef is quite narrow with depchs of 534 fathoms close in,
On both sides a point of the reef exrends abour 14 ro V4 mile
from shore.

Anchorage sheleered only during the southwest monsoon
may be found in about 20 fathoms over muddy botrom, with

M
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FIGURE V1 - 69, Port Lamon,
Map showing locathon of Facilities.

the church bearing 289°, and about % mile southeascward
from the 35-foot rock on the shore reef, 14 mile easeward of the
northern part of the own.

(b} Lamding facilisies. There are no known piers, The
cosal reef in frone of the tewn makes landing ar low warer or ar
nighe difficale.

te) Clearance facilities. Lianga was a weekly port of call
for small coasting seeamers from Cebu,

(9} Maribatag, Mindanao Island (8° 48° N, 126° 18 |

E).

Mariharag is on the south side of the mouth of the
Mariharag River, 3 miles southwestward of Umanun Point, on
the east coast of Mindanso (Figune VI - 68), It was a small
port from which hemp and copra were shipped. No landing fa.
cilities are reported,

The Muribatag River discharges through a narrow mouth
about 20 yards wide. It has very lictle water over its bar. At high
warer small boars can enter the river and ascend it sbour 3 miles,

{a) Harbor. The harbor is an open roadscead off the Mari-
hatag River. A reef abour b4 mile long east-wese and 300 yards
wide, which breaks in moderate weather ar all stages of the ride,
lies | mile eastward from the mouth of the river. Immediately
southward of this reef there is a small 234 fathom parch, Abous
L4 mile wesrward from the breaking reef there is another small
breaking reef, with a 14-fathom channel berween them. Ayninan
Isles lies 132 miles southward from the mouth of the river,
with & channel about 200 yards wide and 11 0 13 fathoms deep
between it and the shore reef. Ac Masihatag, two point of the
shore reef project over b4 mile from shore. Between them, the

reef is nareower, with 214 fathoms close in and 9 fathoms off
the reef points.

Vessels usually anchor about 3§ mile northeassward from
Ayninan Isler and Y mile southward from the outer breaking
reef, in 16 to 18 fachoms of water.

(&) Landing facilities, There are no known piers.
() Clearance facilivies. Marihatag was a pore of call for
small constwise stearmners,

(10) Tandag, Mindanso Island (5" 05 N, 126° 12

E).

Tl.n:hgisonth:uumufh{indumhhnd,medlg
Point, between the mouth of the Tandag River and the ocean
(Figure VI - 68). It was a place of considerable commercial
impmmuth:lhippin;poimfmpmdumnf:heﬁ.m
delpRhnrﬁﬂlq‘lThﬂrrmap}:ruﬂmvﬂh&cburi:
could only be used by small boats (1938). Cargo was landed
on the beach.

The Tandag River discharges through a narrow channel be.
t*umlmunpnllhndinddrmﬁphnd_mm&nm
vhﬂ:lefmmwd.'IMm{um'nlp]tmdxd from nosth.
ﬂtdmlhﬁhlﬂf?mﬂﬂwunlmmmldmdnudx
mﬁdeuf:hedumelmdmmmhingsbuum{mﬂn
west, charted depths are 3 o 114 fachoms. There is very little
water on the bar, but small vessels can enter at high water.

{a) Hﬂ'ﬁﬂr.'l'}rhubutitinnmﬂmfmmrdb}'
I&numnhhm.mmmmdmunwdufmm
tnddelgPuiu:.mmmmtumdunmhﬂmhw o
ungan and the eastern island has depths of 5 m 19 fathoms, A
ﬂulpu&n:mdlrmrhdhrunk:,abmumﬂwu' y through
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The high water interval st Tandag is 6 hours 22 minuss.
Higher high water heighe is 4.7 feet and the lowest dde is 2.0
feet below mean lower low water, with an extreme range of
6.7 feet.

(&) Landing facilities. A sone pier extended weseward
fram the south end of the eastern island, with o causeway con-
necrion to Tandag Point. The causeway was proposed 1o be 10
feer wide and 963 feet long with a cribwork landing at the end.

The pier had (1938) & depth of 6 feet at fts end but could
not be ueilized by any bur ships’ boars, Carge was landed on che
beach,

(¢} Clearance facilities. Small interisland vessels called at
Tandag. An average of 2 vessels each week called from Cebu.

(o) Avatlability of rupplies. Food supplies, gnsoline, and
o small amount of lubricating oil were available,

(11} Cantilan, Mindanao Island (9° 20° N, 125° 59
E).

Cantilan, on the east coast of Mindanao, is on the norchwest
side of Lanuza Bay at the mouth of the Cancilan River, about 4
miles south of Capungan Point ( FIGURE VI - 70). No landing
facilicies are known o exist.

The Cantilan River has very listle water on its bar, The sandy
point, through which i discharges, is surroanded by a reef, bare
ar low water, to a distance of about 34 mile. The valley berween
the Cantilan and Lanuza Rivers, which discharges into the head
of Lanuza Bay, abour 8 miles southeast of the Cantilan, is in-
tersected by o ngtwork of waterways forming o delta. The 4
mouths of these rivers are connected, making a through inland
waterway from Caneilan to Lanuza village, which is navigable
for small boars,

(&) Harbor, The harbor is an open roadseead in the norch-
western corner of Lanuza Bay,

The bay is abour 15 miles wide at the entrance, berween
Capungun and Cauit Points, and extends 8 miles southwestward.
It is open m northenseward, OF Capungan Point and northenst-
ward from Cantilan. the bay is obstruceed by General, Auqui,
and Unamaa Islands and numerous shoals and reefs. Southward
from east-norcheast of the own the bay is clear, with depths of
55 to 10 fathoms, Cantilan Shoals lie 144 o 3 miles northeast-
ward from Canrilan, There is a depth of 9 fathoms between the
shoals and the outer end of the shore reef, bur this passage is not
recommended. The 5-fachom curve closely approaches the shore
on both sides of the projecting reef.

Vessels usually anchor north-nostheastward from the own
in 7 fathoms, over mud botom, Vessels approaching chis an-
chorage should pass close southward of Unamao Island and

FALMALS ¢ e A0 BF USATRS i St bns ssiosn, C3am OF gus

FiGure V1. 70, Mindawaso, N.E. Coar.
Map showing location of ports.

mmymmhﬁdethﬁmihnsmmmhuﬂﬂe
is about 1 mile square, with 3 to 10 fathoms of water.

A Hashing white lighe, 55 feer above high water and visible
12 miles, was shown from Cauit Point, the southeastern en-
trance point of Lanuza Bay.

At General Island, off the northwestern entrance poine of
Lanuss Bay, the high water interval is 6 hours 23 minutes.
Mean range of tide i 3.8 fect and diurnal range is 4.6 feer. The
lowest ride is 2.0 feet below mean lower Jow water.

(&) Landing facilities. No piers have been reporeed,
(¢) Clearance facilitier. Cantilan was a regular weekly
port of call for small coasewise steamers.

(12) Lakands (Lakandola), Masapelid Island (5° 41"

N, 1257 39" E).

Lakando lies on Canal Bay, near the southwest end of Masa-
pelid Island (Figure VI - 70). A pler was located abour 1
mile north of Lakandols.

(&) Harbor. The harbor is an open roadszead on the east-
ern side of Canal Bay, & large indentation in the southwese side
of Masapelid Island. The bay is about 214 miles wide at the
entrance and extends northward abour 2 miles. [¢ is obstruceed
by numerous small islands and dangerous shoals. A small reef
thar bares ar low water, lies 14 mile southeast of the southern
extremity of Masapelid Island,

(b} Landing facilities. The pier, owned and operated by
the KM73 Mining Company, consisted of a causeway, besween
400 and 500 feet long and about 15 feet wide, with a timber
T-head about 80 feer long {Ficure V1 - 71). Pile clusters ex-
tended along the outer face of the wharf, There were 2 small
sheds on stone projections of the causeway and a larger building
at the ourer end which were probably used for storage.

(£) Clearance facilities. There appears w be a narrow
gauge ruilway track running the full length of the pier.
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FiGURE V1 -7

Labando

View of peer, looking northwest.

(d) Availal .":I_'| of supplies. The picr appears o be lighe-
and there are indications of a pipeline

13) Placer, Mindanao Island (97 39" N, 125" 36" E)
Placer is on the ease coast of Mindanao, about | mile south-
ward of Cog Point ( FIGURE VI - 70). It was che shij pping point

for the surrounding mining districe. There was o pier ar che
port

(@) Harbor. The harbor, in the southwestern corner of
the cove between Cog Point and the point on which the town
16 situared, is formed by a large drying reef which projeces abouw
34 mile northeastward from the town and surrounds Bancay
Isler. A Va-fathom shoal lies nearly in the middie of the harbor

abour 450 ¥ ards northward from Bancay Isler. The cove, open
tor the east, has depths of 5 w 13 fathoms.

Two or 3 small vessels can find sheleered a nchorage in 6
r muddy bortom, in an area about 400 yards in
al,
g faciliées. The only landing facility was a
rock and tmber pier 20 feet wide and 402 feer long, which con-
sisted of a rock causeway, 345 feet long, from which a 21 foot
pile and ur e, extended seaward 37 feer. The outer
36 feet of the imber section was o be the middle of a proposed
T-head, which would have been 85 feet long and 36 feer wide.

I fathoms, ov

extent back of the s

(&Y Land

DT STy

The controlling depeh (19371 was 13 feer ar low ride, The pier

was used by small coasters
¢) Clearance [actistier, There were re gular 51“'_1]115"“;\
connections with Surigeo and Cebu., There was also a road over

which hemp and other arnicles were rucked for shipment.

{14) Pilar, Siargan Island (9° 52° N, 126" &' E).
r River,

r lies on the north side of che mouth of the P

at the norchwest corner of Pore Palar, che only large indentarion
on the cast coast of Siargao [sland (Ficure VI - 72, The set-
ment was small. Mo landing facilities are known to exist,

The Pilar River ||I'§J§,JI.”!._'|;"§ into the northwest part of Port

Pilar. Small craft can encer the river. A shoal spot, usually
marked by a stake, lies in the middle of the fairway, abour 300
vards south of the town. The berrer channel passes o the north
ward,

{a) Harbor. The harbor is in Port Pilar, formed between
Sharp Poine and Pilar Point. The southern half of the
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filled with reefs, near the norchern edge of which is Isda lsler anchored off this pier. Depths of 334 fathoms are chareed
mmrm?mumuuammm- the end of the pier. e
entrance w the pore is abour 1,300 yards wide and narmows o Clearance facilities, appeired
ubudiﬁpn&htmﬁutmﬁuhmum m.j:imﬂu;:mmph -
@uﬂu!lmﬂhﬁmndu w 3V fathoms in the
river. (16) Dapa, Siargao liland (9° 4%' N, 126 03’ E),
Pore Pilar affords the best anchorage on the east coass of Duapa is ar the southwestern end of Siargao Island, on the
Snrmhlmdbwhthmummkmmhﬁ northern shore of Dapa Channel (Fisure VI - 73), There
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At Port Pilar the high water interval is 6 hours 30 mines,
The mean range of tide is 3.2 feer. The lowese tide is 2.0 feet
below mean lower low water.

(&) Landing facilities. No piers have been reported,

(e) Clearance facilities, A small interisland vessel called
every two weeks,
td) Availability of swpplies. Supplies of any kind were
SCARCE, e

(15) Numancis, Siargao Inland (9° 52° N, 125° 58
E).

Numancia lies on the western side of Siargao Island, abour 8
miles porthweseward from the western entrance w Dapa Chan-
nel and 2 miles from the sea (FigUrE VI - 72). This coast
is bordered by an extensive area of mangrove fats, interseceed
by mangrove sloughs with numerous islands separated from
Siargao and each other by narrow, shallow, mangrove-bordered
channels. There was a pier at the village,

(@) Harbor. The harbor is on Libas Channel, which
separates Siargao Island from Tona Island,

Beyobo Channel, through which Numancia is approached,
is narrow, tortuouws, and mangrove-fringed. The entrance is made
by approaching the cosst nearly %4 mile northwest from a
small, white-sand isler which is awash az high water. The offly-
ing reefs have several openings with 244 o 16 fathoms, and
the depths in Beyobo Channel are 15 to 4 fathoms. This chan-
nel should not be atempeed withour local knowledge, as there
are several small shoals which cannor be seen uneil close over

them. The most dangerous shoal is in the center of the channel -

abour Y4 mile south of the pier. It bares ar extreme low, warer
bt there is deep water close to the mangroves to the westward.”
Numancia may also be approached through Sayug Channel,
which leads southward from the head of Liralic Bay to Baban
Lagoon. Tona Channel leads into Baban Lagoon from the south-
west. From the lagoon Libas Channel leads southward.to the
town, These channels are narrow, shoal, mangrove-fringed
and only suitable for small native crafe g
The slough or channel ar Numancia appears to be about 400
yurds wide and provides sheltered anchorage in 3 w 313 fach-
oms for the vessels of about 8-foot draft which are able w
navigate the channels.
In the channel near town, the currents run with con-
siderable velocity and there are dangerous whirlpools in places.
() Landing facilities, There was a stone pier, which ex-
tended abour 200 yards into the mangrove slough. Small seam-
er5, drawing about B feer, reached the own at high water and

were 2 piers in front of the wwn, one of which did not exeend
o the edge of the shore reef,

(#) Harbor. The harbor is at the mouth of & small cove
formed inside Cambasac Point, on the northern side of Dapa
Channel. Dupa Channel separates the southern end of Siargao
Island from East Bucas [sland. It is ¥4 mile wide at the western
entrance berween Cambasac Point, and San Miguel Poin, the
northern extremity of East Bucas Island. It is nearly blocked by
islers, reefs and shoals, leaving theee, narrow, wetuous channels
Ihmsh"hirhthemrmunmﬁd:muﬁhﬂhlrvdudq.m
reefs show plainly, defining the channels, and Dapa Channel is
safe for small, carefully-navigated steamers. Cambasac Poine
is fringed by a narrow, steep reef. Quico and Barrabas Reefs,
and the rock off the north end of Bucns Grande Island are the
only detached dangers in the western approach 1o the channel,

The middle channel, berween Abanay and Bancuyo lslets,
is the best, it being fairly straighs, 7 o 14 fathoms deep, and
having a least width of 100 yards. The southern channel be-
tween Bancuyo Isler and East Bucas Island is narrow and worme-
ous, and its use is not recommended. It has depehs of 314 w 19
fathoms. The northern channel west and north of Abanay Islet
is the most generally used in reaching Dapa from the west, Its
southwestern end is about 100 yards wide and 7 fathoms deep
berween the shore recfs of Cambasac Point and Abanay lslet,
with & to 8 fathoms in the channel northward. Turning east-
ward, the channel is about 300 vards wide berween shore reefs
on the northern end of Abanay Isler and the southern side of
Siargao Island, with depths of 514 to 9 fathoms in the channel
o Dapa. Opposite the wwn the channel is 314 fathoms deep
and about 100 yards wide berween the shoals, The eastern en-
trance of Dapa Channel is about 700 yards wide between the
Siargao shore and Dapa Reef, with depths of 14 o 514 fath-
oms. It is obstruceed by two rocky shoal spots, ane abour 1 mile
enst-southeasrward from the town and L4 mile from the shore,
and the other about 500 yards eastward,

Anchorage is usually made in 5 fathoms, over mfud borom,
about ¥4 mile southwestward from the wwn. Opposite the town
pier it has an extreme width of abour 600 yards between 5-
fathom curves, narrowing to about 250 yards in the middle, and
is abour 1,000 yards long. In the western end is o dangerous
rock. This anchorage is open to the east and southeast and partly
protected from the south by Abanay Islet and Dapa Reef, The
cove behind Cambasac Point had depths of § o 10 fathoms,
over mud bomom, and appears clear and well-protected.

Ar San Miguel, on the southern side of the western entrance
to Dapa Channel, the high warer interval is 6 bours, 35 min-
utes. The mean range of ride is 3.2 feec. The lowest tide is 2.0
feet below mean lower low water. At the western entrance of
Dapa Channel the fiood ride Aows weseward and the ehb sets o
eastward,

(k) Landing facilities. The landing facilities consiseed of
2 piers, which are keyed o the port plan (Figuse VI - 73).

A narrow pier, 553 feet long, extended southwesrward across

-
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the shore reef toward the 3-fathom curve abreast the center of
the own {Reference number 1, FiGuRe VI - 73 ). It consisted
of a rock causeway, 20 feet wide and 450 feet long, extended
L15 feet by a reinforced concrete pier, 30 feer wide, with o
depth of 20 feer (1937) at the end and from 12 to 13 feet
along the sides. Construction of a shed was proposed (1937).
Another narrow causewny (Reference number 2, FiGURE
V1- 73} extended southward from the shore at the eastern edge
of the town, but its rounded outer end did not reach the edge
of the shore reef. A wide shoal with 14 m % fachom lies off
the end of this pier.
(¢) Clearance [acilities, Streets of the town connected
withbudapi:u&mnumnmim.ﬂ;nlhduﬂum

(17) Dinagat, Dinagat lsland (9° 58'N, 125° 36’ E).

Dinagar is on the southwess coast of Dinagar Island, at the
western end of Dinagat Point which forms the southern and
western sides of Dinagac Cove (FiGURE VI - 74), There was
& pier on the eastern side of che rown,

{a)} Harbor. Dinagar Cove is a well-protected harbor,
nearly landlocked with good holding ground. The outer bay is
about 34 mile wide berween Masiub and Dinagat Points and is
partially protecred from the weseward by Capaquian Island, It
has depths of 10 to 31 fathoms but shoals extend far our from
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awash, lies midway between the points. The

mimmimmmmw
shoals, with depths of 25 w0 27 fathoms, decreasing gradually
to 7 fathoms at the eastern extremity. It is about 1 mile lon
and V4 mile wide, but shoals reduce the anchorage area.

Dinagae Point is fringed with shore reef and a wide shoa
agy the higher high water interval is 10 hoy
At Dinagar, the mean 5
20 minutes and the diurnal range of tide is 3.4 feet. The low.
est tide is 1.5 feet below mean lower low water.

(b) Lawding facilities. At the back of the rown was a pes.
fectly sheltered pier which, one report states, has 5 feet of water
at its end. The chare however, indicares thar chere is less than 3
feet.

(18) Butwas, Mindanso Island (8° 57'N, 1257 33'E).
Butuan is on the west bank of the Agusan River, which dis-
charges into the head of Butuan Bay, about 57 miles south of
Bilaa Point, the northern extremity of Mindanao ( FiGurg VI -
75). There was considerable erade in hemp and copra, princi-
pally with Cebu, There were 2 landing stages ar the port (Fic-
URE VI - 76).
{a) Harbor, Butuan is a river port on the Agusan River,
5 miles above is mouth. The river discharges into the south-
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Fiugume V1 - 74 , Dimaga,
Map showing location of Dinagse {inser) and port plan showing locarion of facilities.

enstern corner of Butuan Bay. Ies mouth is divided into 2 chan-
nels by Pontod Island, The bar of the northern entrance, puc-
posely blocked by sunken stones, has a depeh of only 3 feer and
is not used for navigation. The western entrance has a minimum
width of about 150 yards, depths of 9 or 10 feet over the bar at
low warter, and 12 mw 14 feet ar ordinary high water, The best
water over the bar was marked by range beacons.

Depths from the bar o the town are from 214 to 5 fachoms,

Buruan Bay is aboue 20 miles wide at the entrance beeween
Tubay and Diuata Points, and recedes southward 10 miles. It
is deep and clear.

There is no good anchorage outside the river entrance, Good
anchorage for small vessels is found ar the mourh of the Baug
River, which enters the Agusan juse inside the bar. Vessels
anchoring in the stream at Butuan should lie below the upper
wharf, as the river higher up is contracted by a shoal making off
from the west bank.

A fixed red light, 39 feer above high water and visible 7
miles, was located inside the river entrance,

The high water interval as the river entrance is 11 hours, 30
minutes. Higher high water height is 3.8 feet and lowest tide is
-1.5 feet, During floods the river rises from 12 o 36 feer. The
tainy season is from November mo February, The river is lowest
during September and October. The current in che river is
strong. Currents at the entrance flow our at all tides.

(4) Landing facilities, The principal facilicies were 2
landing platfarms, which are keyed to the port plan (FiGuRe
¥l - 73).

The downstream landing ( Reference number 1, FiGure VI -
75) had a controlling depth of 14 feet along the face, and con.
sisted of a timber deck and apron on concrete piles and sub-
structure, with a timber approach from the shore. The deck was
about 31 feet by 72 feer, with an apron along the face about
10 feet by 72 feer, and 15 feer by 21 feet on cither side of the
cargo shed (FiGung VI - 77). The cargo shed was about 21
feer by 43 feet. The upstream landing (Reference number 2,
Fiourg VI - 75) could only be used by small boats. There was
a shed covering the entire deck.

{e) Clearande falilities, Piers were served by connections
with the coastal highway. There were regular mogor vessel con-
nections. Small boats and launches of 4-foot drafr can ascend che
Agusan River for about 70 miles to Bunawan 20 miles north of
Maoncayo, the northerly terminus of the Davao road,

(d) Availability of seppliesr. Gasoline, diesel oil, and ice

were available in small quanticies.

(19) Nasipit, Mindanac Island (8° 59° N, 125" 20" E).
Masipit is on the southern shore of Butuan Bay, 10 miles
west of the mouth of the Agusan River (Ficune VI - 78). It
was o shipping point for copra and logs. There was & pier about
1 mile south of the town, near the head of MNasipic Harbor,
{#) Harbor. Nasipit Harbor is formed by an opening be-
tween bluff rock headlands abour & mile apare and extends
sbout | mile southward. The harbor has depths of from 4
12 fathoms over an area sbout 3 mile long and about 300
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FiGume VI - 75, Buswan.
Map showing locasion of Buruan {inset) and part plan showing location
of facilities.

yards wide. Both entrance points to the harbor are fringed by
reefs which show plaialy on a clear day.

The reef on the western side of the entrance extends abour 14
mile northeastward. The reef on the eastern side continues much
farther in than lhuonthcwtﬂtml'l‘lblndﬂtllndlpihlp-
parently extend farther into the channel than charred. Privare
buoys marked the western edge of the shoal water,

Vessels can anchor in the harbor in depths of 4 to 12 fath.
oms, over mud,

A Bashing white light, 94 feet above high warer and visible
13 miles, was locared on the western shore of the harbor, about
¥ mile from the entrance.

The high water interval is 11 hours 25 minutes, Higher
high warter rises 4.1 feet and the lowest cide is -1.5 feet, re-
spectively, above and below mean lower low water,

(&) Lending facilities. The only facility ar the porr was
an L-head pier { Figure VI - 77), which consisted of a cause-
way, about 373 feet long and 25 feer wide, from shore o decp
water, with an extension approximarely 100 feer long and 50
feet wide, to the Le-head, which was aboue 150 feet long and 40
feet wide. ltmpmpaudmmnmﬂupimm-‘r-hndhy
additional construction southward, but che status of the project
has not been determined.

(¢} Clearance facilities. Foreign vessels called regularly

load logs and coasting vessels maintained communication
:umﬂwhdnm
(20) Odiongan, Mindanso Inland (8° 51' N, 125° 1o
E)

Odiongan is located on the east bank of Odiongan River,
which dischasges into the southeastern corner of Gingoog Bay
{Figune VI - 79), The only landing facility was at the lumber
company's pier in a small bight 0.9 mile west of Odiongasn,

{.]Hg&mmhﬁuhmm[ﬂﬂﬂd.mm
head of Gingoog Bay. The bay is 20 miles wide at the entrance,
berween Diuata and Sipaca Points, and extends 13 miles south.
witrd. The shores are fringed with narrow, steep, coral reefs. The
center of the bay is deep and clear. There are no off-lying dan-
mmyldﬂlmﬂﬁhmljﬂhp,ulbehﬂd
ufdxha]r.m&modndmpn.m:&pmhht_.hmu
shelf of coral and sand with depehs of 3 to 7 fathoms, liss north.
ward of the eastern side of the entrance to the Odiongan River,

This shoal affords excellent anchorage for small vessels.

(b) Landing facilities, The Anakan Lumber Company
had & T-head pier in the bight west of Odiongan. The face of
the pier was 350 feet long and had a deph of 30 feet alongside,

{c) Chuufdﬁuimmkmthnmmlhigh-
wiay. The lumber company operated a railroad for a distance of
18.6 miles and had 3 locomotives.

(d) Avallability of supplies, Fresh water, suitable for
boiler purposes, was piped to the pier. Food and ice were avail.
able. :

(21) Gingoog, Mindanao Irland (8° S0° N, 125° 06
E).

Gingoog lies on the southern shore of Gingoog Bay, about 4
miles west of Odiongan (FiGuRE VI - 79). Ir was a Jumber
port, the only landing facility being a pier operared by the lum.
ber company (Fisunes VI - 80 and VI - 81),

{a} Harbar, The harbor is an open roadstead ar the head
ofﬁm,gﬂlr,.&mumﬂ:hulmuedhyllun
depd:n{lb-if-dnmuimthtmlmﬂemthmrd
mﬁemwhmﬂe!mmrheﬂm:.mu-dup
chm]ubpu:t&mﬂewﬁtbunmthinhodmddrlhum
reef. Northwest of ‘Gingoog the shores are fringed by a steep
coral reef,

Gmdlmhtminl!flﬂhoml.nndbmml,myhfmnd
lbm}ﬁmﬂufmdmud&m]rinhumdthem

(&) Landing facilitier. An open timber pile L-head pier,
with a wood deck extended about 400 feet from the shore, The
hnniﬂ\tbhﬂdmlbnuszmlmg.bu:mﬂﬂlundﬂ
mnmrﬁun.Tnchm]ﬁdmﬂsepﬁ_wmnulighd
(FIGURES VI - 80 and VI . 81),

(e) Clearance facilities, Gingoag is on the coastal road.
The lumber company had 2.5 miles of railroad, Vessels called
regularly each week from Ceby,

(22) TMM:M{;“ 0 N, 124° 53’
E).

Tﬂhmhmth:hwmﬂummﬁinm&r
labmtl mile southeastward of Sipaca Poine ( Figurg VI - 79).
¢ was the principal town in Gingoog Bay. No landing faciliries
have been reparted, g
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FiIGURE %1 - T, Butwan

il view of town and waresfront, showi g location of I.|||.|.:'_|.'_ Facilaties

FiGURe V1 - T7. Butwan

View of downstream landing, looking norch. January 1938
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FIGURE V1 - 78, Nasipi,

Map showing location of Masipir ( inset) lndmplmdmﬁnglntuimﬂhdum

(@) Harbor, The harbor is an open roadstead juse inside
the northwestern entrance poine of Gingoog Bay, A detached
coral shoal, with a leass depeh of 4 fathoms, lies L5 mile from
share. There is a deep, clear channel, sbour U mile wide, be-
tween it and the shore reef.

Anchorage may be found close to che shore reef northward
of the own in Zufmomhtutlmlnchnazhnpmdm
northeass winds. Vessels occasionally anchor on the 4-fathom
shoal, off the village.

(#) Landing facilities, No piers are known o exise,
(e} Clearance facilities, Talisayan is on the coastal high-
way.

(23) Balinguan, Mindanao Island (9° 0* N, 124° $0°
E).

Balinguan is abeyt 134 miles wesrward from Sipaca Point,
the western Enirince poine 1o Gingoog Bay ( Fiung VI - 79).
It was the teeminus of o ferry which opernred o Camiguin Is-
Imd.dimﬂtmfmmduﬁw&mlmding.
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FicURE VI - BD, Gragoag

View of port, showing pier
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View of pier, showing type of cor

{a) Harbor. f:_|r:.||.'..|}'|:|r Anchorage, the harbor for Balin
puan, lies southward of Canavayor Isler, which lies about 13
miles west of .‘;:|'.I|..I Point and about L4 mile from s

wide fringing reef 15 bordered !‘:_5.' nareow shoal areas. The 5-

I{-farhom curves are close in. A shoal area which is nearly
bare ae low water exeends from Ca

yvor Isler in a south
m oo the mainland.
Westward from the islet and close to i, chere s a natural

easterly direc

leading to protecred anchorage for small crafe in 8

oms, over hard sand, abour 300 vards northward from

the western pare of the village. The approach is clear with

depehs of 18 to 27 fathoms and a width in the entrance of about

1200 ya

rds between S-fathom curves. The anchorage s only

ibour 1940 yards w ide opposite the pier and about 400 :,';'-_r._is
east-west to the S-fathom line,
|

of tide 15 2.6 feer, The lowest tide is 1.5 feet below mean lower

High water interys

5 11 hours 25 minures. The mean range

POW WOIREET

(6) Landing facilitses. A small pier (FiGure VI - 82),
{ as a ferry landin, 1 a deprh of 8 feet at the end ( 1938).
prer extended aboue 450 feer norchw

d from shore,

facifities, The ferry made 3 trips ||f| o

1 Camiguin Island. There was a road paralleling che

shore at the rooe of the pier

(24) Binone, t'.umf_q':u'u Iland (97 09" N, 1247 48" E)
Binone is near the south end of the east coast of Camiguin
[sland, which lies 8 miles norchwese of Sipaca Poine, the western
entrance pomnt of Gingoog Bay (FIGURE VI - 83), Binone was
rthe Camiguin Island rerminus of the r'-:'rr:.' operating o Balin-

Bl. Gimgoog

ETrUC IO

guan, or Mindanao. A break in the shore reef provides a well-
protected landing place for coasting vessels
{a) Harbor. The harbor is an open roadsiead, with a
)

charted depth of 2 fathoms. The botom drops off steeply

(&) Landing facilities. A small pier used as the ferry

ling, had 6 feet of warer ag s face

() Clearance facilities. A road |\.1|'.l“|.'.|-:'d the shore, and

connected Binone with « t harbors and \'|i_|.|_r-_|_-5 of the is
land. Binone was the rerminus of a fe rry that n::l_"u_-:.aru:l 3 trips

daily to Balinguan, on Mindanao Island

(25) Mambajao, Camiguin Island (97 15 N, 1247 43
E).

Mambajao is on the northern end of Camiguin Island ( Fic
URE ¥I - 83). It was the principal town on the island and a
shipping point for hemp and copra. There was a pier in front of
the town.

(a) Harbor. The harbor is an open roadstead, A fringing
shore reef widens at the town to about 250 yards. An opening in
the reef, abour 100 yards wide, extends about 375 yards south-
erly to the shore line, Depths in the entrance are from 1% o
| farhom, decreasing shoreward

f‘LIILh('IEJ.HL' at Mambajao s indifferent and because of the
depth of water must be close in. The S-fathom curve is
abour 150 yards outside the edge of the reefs, Vessels anchor
in 18 fathoms, over sandy bottom, with Mambajao Light bear-
ing 204", distant about 4 mile. Small vessels may anchor

closer in, with the light on the same bearing, in 11 fathoms,
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Figumn V1 - 82, Halingwan.
Map showing location of porr facilities.

over sand and coral, with Medano Islet just open off a small
single tree on the extremity of the point westward from Mamba-
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FIGURE V1 - 83, Gamiguin [rland.
Map showing location of pore.

At Mambajao the mean high warer ingerval is 11 hours 28
minutes. Mean range of tide is 2.5 feer. The lowest tide is 1.5
feet below mean lower Jow water. Flood tidal eurrents flow west-
wird, parallel to the pier end. Tide rips form near adjacent &s-
lands.

A fived red light, 32 feet above water and visible 7 miles,
was shown from the pier.

(&) Landing facilities. The picr extended over 1,000 feet
from shore along the castern side of the gap in the reef o open
water (FIGURE VI - B4 ), It consisted of & stone causeway, with
a timber extention. The causeway, 40 feet wide, extended north-
erly about 500 feet to0 an enlarged end about B0 feer square,
beyond which the pier, which was partly causewny but for the
most part of open timber pile construction, extended 620 feet
north-northeasterly with a widch of 20 feet, widening w 30
feet at the outer 115 feet of pier. In 1938, there was a depth of
14 feet ar the end and depths of 6 o 15 feer along the western
side, where abour 430 feet of berthing space was available. The
pier was exposed o the northeast monsoon,

A small cargo shed was built on the wide midsection of the
pier.

Limited open storage might be had on the 80-foot square
enlargement of the pier or at the 175-foot square ares ar che
shore end of the pier.

(¢) Clearance facilities. The pier had road connections.
Vessels called weekly from Cebu,

(d) Avaslability of mupplies, Supplies were scarce. A few
tins of gasoline and some diesel oil in drams were available.
Fresh warer, suituble for boilers was piped to the wharf,
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FIGURE VI - B4, Nambajuc.
Map showing location of porr facilities.

(26) Bugo, Mindanao Island (8" 30° N, 124" 45" E).

Bugo is near Cagayan on the southeastern shore of Macajalar
Bay on the north coast of Mindanso (FiGURE VI - 6). The
Philippine Packing Company had & wharf and packing plant
on the waterfront, ;

(#) Harbor. The harbor is un open roadstead near the
head of Macsjalar Bay. It is protected from all poines EXCEPL
the northwest. Depths of 7 fathoms exvend abour 14 mile from
the shore

Macajalar Bay is described under Topic 61, C, (2), (a),
The tidal currents parallel the wharf face, Bowing southward
on the food with a velocity of about 1 knoe.

(k) Landing facilitier. The picr consisted of a rock cause-
way with a pile and timber T-head wharf, the face of which was
200 feer long and had depths of 30 feer alongside (1930).
Dolphins were provided at each end of the T-head. Railroad
tracks extended from the packing plant w the face of the pier
(FiGURE V1 - 83 ). The pier was lighted, °

(¢} Clearance facilities, In addition w the railroad lead-
ing to the pier, o highway paralleled the coast,

(d) Availability of supplies, Fresh water was available
at the pier,

(27) Kolambugan, Mindanao liland (8" 07" N, 123"

53" E).

Kolambugan is on Kolumbugan Bay, which lies on the cast.
m;ﬂndhﬂﬂhmh.qppﬁﬂlhmdkhﬂ[hﬂ_u
V1 - 10}). The port is southwest of the town, near Migcaniguing
Poine, where the Kolambugan Lumber Company had & pier.

{(a) Harbor. The harbor is an open roadstead in Kolam-
bugan Bay, eastward of Pasil Shoal Depths in the bay vary
fm!wl!hﬁmﬂwﬂ&wﬂud?hﬂﬂ:’q
the entrance range. Pasil Shoal is a long narrow shoal extending
nearly 3 miles in a northeast direction from Palalagoya Point,
with depths varying from 14 to 434 fachoms over it. The north-
ern extremity was marked by a buoy,

Pore Misamis is described under Topic 61, C, (4), (a).

Anchorage may be obtained eastward of Pasil Shoal, in 4
to 5 fathoms, over fine sand botom. The anchorage is well
sheltered except from the north,

The varintion of tide is about 534 feer.

(4} Lending facilitier, The wharf of the lumber com-
pany was about 1950 feet in length, and was construceed of
wood piling, with wood decking. There was a depth (1938) of
25 feet az the outer end, decreasing gradually to 16 feet 300
yards shoreward. Tracks were laid on the pier, The wharf was
lighted (Figunes VI - B6 and VI-87).

(¢) Cloarance facilitier. Kolumbugan was the southern
terminal of the coastal highway running northward along the
eastern coastline of Iligan Bay.

(d) Availability of rapplies. Fresh water, ice, and food sup-
plies were available. Some diesel oil and gasoline were stocked
by the lumber mill.

(#) Repair facilities. There was a machine shop ar the

(28) limenez, Mindanao Island (87 20° N, 123" 51" E).

Jimenez is on the western side of lligan Bay about 9 miles
north of Loculan Poine, the western entrance poine of Port Misa-
mis (Figung VI - B8). The town lies inland on the Palilan
River. The port facilities were locared abour 1 mile eastward, on
Higan Bay.,

The Palilan River which discharges about 0.9 mile northwest
of Tabu Point, has very little water on its bar at low tide.

(#) Harbor. The harboe is an open roadstead approxi-
mately 34 mile long in & norchwest-southease direction and
about 44 mile wide, berween the 5-fathom contours. The off-
lying reefs, principally Madre and Poricos, lie 14 to ¥4 mile off-
shore and extend o 1 mile on their outer edges where there is
deep warer, These reefs provide protection againse mose seas, A
number of channels lead berween the reefs o the harbor bur
the most used are the southern and northern entrances, berween
the reefs and the mainland. Buoys marked the edges of the reefs
in the channels,

The harbor provides one firseclass, two second-class, and one
dtlrd-d:umhﬂuguwh‘mhmuh::mptduriug northeast
monsoons when it is reporred that & heavy swell sometimes oc-
curs. Anchorage may be found abour 250 yards off the pier in 6
fathoms, over sand botrom, and elsewhere in the roadssead in
depths of 3 to 12 fathoms, over mud and sand bottom.

A fixed red lighe, 32 feet above high water and visible 7 miles,
wis located on the beach ar Tubu Point.

[
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The high warer interval at Jimenez is 11 hours 25 minures.
The higher high water height is 4.1 feet and the lowest tide re.
cedes o 1.5 feer.

(&) Landing facilities, The facilities consisted of a rock
and earth causeway with a reinforced concrete pier, 395 feet
wide and 275 feet long, at its seaward extremity ( FIGURE V] -
B8). There was a depth (1939} of 20 feet ar the pier head,
Vessels usually berthed along the southern side. A heavy swell
sometimes reached che pier during the northeast monsoons, A
black warehouse was located near the root of the pier. A cargo
shed was reparted under construcrion (1937)

(e} Clearance facilities. The pier was at the end of the
main street of the own,

(29) Plaridel, Mindanao Iiland (8" 56 N, 1237 44" E),

Plaridel is about 2145 miles wesoward of Polo Poinr, the west-
ern entrance point of Iligan Bay, on the north coast of Minda.
nao (FIGURE VI-8B9). The town lies on the coast, about 1 mile
northwest of the landing facilides on the northwestern side of
Inamucan Bay

(@) Harbor, The harbor of Plaridel is in Inamucan Bay,
about 1| mile southeaseward from Plaridel, and abour 115
miles westwird from Polo Poine [t is abour 3 mile long and
i mile wide, bur recfs extending from both enerance points
reduce the navigable entrance channel o a width of 300 yards,
Open w the norch, it provides good protection from other quad
rants. Baubaon Poine, the eastern entrance point, is fronted by a
fringing reef, and ar Inamucan Point, the western enrrande
poine, 4 reef extends abour 14 mile from shore, These reefs bare
ar low water, The depths ar the entrance are 32 fathoms, de-
creasing o 4 fathoms at the head of the bay.

Ficure VI

Anchorage space in the bay is limited to an area abour 300
yards in diameter, where vessels anchor in 5 to 11 fathoms, over
mud. Vessels may also anchor in 10 fathoms, 4 mile from
shore, north of the village

The high warter interval at Plaridel is 11 hours 05 minutes.
The higher high warer heighe is 4.1 feet and the lowest tide
recedes to =1.5 feet,

A hxed red lighe, 60 feer above high water and visible 7
miles, was locared on Polo Point,

(b) Landing faciiities. There were originally 2 wooden
landings, each 20 feet wide and 65 feet long ( FiGure VI - 89),
which were built by the municipality. A reinforced concrete
wharf or pier, 30 feet wide and 69 feet long, was constructed
from the end of one of these timber wharves. The timber sec-
tion was 1o have been removed and replaced by o rock cause-
wiy under the proposed plans, It is not known whether chis
work has been done, The concrete pier had a depth of 13 feer
at its head, and the timber wharf had a depch of 16 feet at s
end.

(e} Clearance facilities, A road led from the piers wo the
town.

' (30) Baliangao, Mindanao Island (8° 40'N,123° 36'E).

Baliangao is at the head of Baliangao Bay, situared in the
norcheastern corner of Murcielagos Bay, on the northern coast
of Mindanao (FiGure VI - 90). It was the shipping point for
copra produced in the vicinity, A landing for small boats was lo
cated ar the wwn and the Government pier was located at
Miray Poinr, abour 1 mile west-southwest of the town

BY. Bugo.

Aerial view, showing pier. 18 Seprember 19306
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(#) Harbor. The harbor is in Balisngao Bay, a small in-
dentation in the coast, about 1 mile wide berween the entrance
points, Miray Point and Sulong Point, and about 1 mile long in
a northeast-southwest direction. The southern 34 of the bay is
shallow. The depths in the northern V4 range from about 8
fathoms in the channel entrance southwestward from Miray
Paine, o about 3 fathoms 1 mile farther in. The S-fathom con-
tour just enters the bay, stopping off Mirsy Poine. The bay is
sheltered from all winds and seas except those from the south-
west. The entrance channel was marked by buoys, The edges of
the inner channel may readily be seen when the water surface
is not choppy.

There is anchorage off Miray Point in about 614 fathoms
with Miray Point bearing north, distant about 400 yards.

(h) Landing fecilities. A stone pier (Reference number
I, Figure VI - 90), located ar the town, could only be ap-
proached by small boats at high warer. Approach should not be
arempted without local knowledge.

The Government pier at Miray Point ( Reference number 2,

FiGURE VI - 90) consisted of o dumped rock causeway, 20 feer
wide and 110 feet long, with a reinforced concrere pier at
its extremity, 29.5 feet wide and 163 feet long, with a depth of
10 feet at the head.

{¢) Clearance facilisies. A road led from the pier on Mi-
ray Point to the own, !

{d) Aribhﬁjrojmﬂu.rwdup{phumdn&wﬁm
of gasoline and kerosene were usually obtinable.

{31) Dapitan, Mindanao Island (8" 39° N, 123° 25

E).

Dapitan is about 3 mile from the beach on the eastern side
of Dapitan Bay, south of the mouth of the Dapitan River, on
the northwestern coast of Mindanao (Ficure VI - 91). A road
led morthward from the town to a landing pier, & mile castward
of Estacion Point. There was no water at the end of the pier at
low tide,

The Dapitan River, discharging into the head of Dapitan Bay,
at the north end of the town, has very listle warer on its bar at

lad & o L -
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FicuReE V1 - 90, Balismgas.
Map showing location of Balisngso (inser) and port plan showing lecarion of facilities.
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low tide. At high water and with a smooth sea, small lighters
cun cross, A bridge crossed the mouth of the river at the rown.

Port Puluan, the deep-water terminal for Dapitan, is de-
scribed under Topic 62, C, (31).

(32} Port Puluan, Mindanao Island (87 38" N, 123°
23" E).

Port Puluan is on the southwest side of Dapitan Bay, 7&
mile southeast of Botogan Point, on the norchwestern coast of
Mindanao Island {Fiaure VI - 91). The facilities ar Port Pu-
luan served the adjacent towns of Dapitan and Dipolog, which
lie about equidistant on either side of the port and were con-
nected to it by o road.

(@) Harbor., The harbor is an open roadstead on the
southwestern side of Dapitan Bay, which is abour 334 miles
wide at the entrance berween Tubud and Botogan Poines, nar-
rowing to an average of 214 miles farther in, and is about 3
miles long. It is open o the northwest The depehs ar the en-
trance are 28 fathoms, decreasing gradually w the beach at the
head of the bay.

Good anchorage may be found in any part of Dapitan Bay,
sheltered from all except nosthwesterly winds. The usual an-
chorage is off Dapian, sbout ¥ o Y mile from shore, in
314 fathoms of water, over a mud bottom, with the church
bearing 92°. Good anchorage may also be found in a depth of
7 fathoms, about ¥ mile southward from the small isler off
Estacion Point.

The high water interval in Dapitan Bay is 10 hours 37 min-
utes. The higher high water height is 4.4 feer, and the lowest

tide recedes o ~1.5 feer. At ebb tide the current Aows ourward
or westerly along the pier end.

(&) Landing facilities. The facilivies ar Port Puluan con-
sisted of a dumped rock causeway 200 feet long and 20 feet wide
with a steel sheet piling head 32 feer Jong and 30 feee wide, ter-
minating in a reinforced concrete pier 138 feet long and 30 feet
wide on piling. The pier had fender piles at the head and a pile
cluseer at the inner end. There was a depth (1937) of 27 feet
off the fender piles ac the head, decreasing to 15 feer ac the
cluster piles at the inner end on the western side.

Proposed improvements included a reclaimed area fronted
by & rock bulkhead, for port and terminal activities, and & cargo
shed. It is not known whether this work has been completed.

(¢} Clearance facilities, A road led from the pier at Pore
Puluan, to Dipolog and Dapitan. Bridges crossed the several
FIVETE,

(d) Availability of supplies. Small supplies of food, ice,
gasoline, kerosene and lubricating oil were obtainable ar Dupi-
tan and Dipolog. '

(33) Dipolog, Mindanao Island (8" 35" N, 123° 0
E).

Dipolog is on the northwestern coast of Mindanao, abour
214 miles south of Sicaync Poine (Froung VI - 91). It lies on
the south side of the mouth of the Dipolog River, slightly back
from the beach, It was a shipping point for copra, corn, hemp,
and lumber, There was regular weekly boar connection with
Cebu and Misamis, A road led to Port Pelusn and Dapitan,
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The water in front of the town shoals gradually, the 5-fathom
curve being 3% mile from shore. No piers have been reported.

The Dipolog River has very little water on its bar, but can be
entered by small boats at high water,

Port Puluan, the deep-sea terminal for Dipolog, is described
under Topic 61, C, (32).

(34) Sindamgan, Mindanao Island (8° 14’ N, 123° 00°
E).

Sindangan is ac the eastern end of Sindangan Bay, on the
northwestern coast of Mindanao (FiGure VI - 92). Copra and
corn were shipped in small quantities. No landing facilities have
been reported.

(@) Harbor. The harbor is an open roadstead, with so
shelter from west w north, The 30-foor contour runs from 0.5
tor 0.7 mile offshore, and the approach is deep and clear,

Anchorage can be taken from 3§ 0 1 mile off the village, the
depths ranging from 30 to 84 feet, over mud.

(&) Landing facilities, No piers are known to exist,

(£} Clearance facilities, Access to the interior was limited
o trails. Interisland steamers formerly called biweekly, pro-
viding connection with Zamboanga and Cebu,

id) Availability of supplies. Supplies of any kind were

e,
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Fioune V1 - 92, Simdangaen.
Map showing location of Sindangan,

(33} Port Santa Maria, Mindanao Island  (7° 46" N,
122° 07 E).

Port Santa Maria is on the western coast of Mindanao Island,

aboue 60 miles norchward from Zamboanga (FiGure V1 -93),

It was the site of & small lumber mill which had a pier on the
northern side of the eastern arm of the port,

2
gF
g
1

150 yards weseward of the end of the pier.

The harbor affords the best sheltered anchorage on the wese
coast of Mindanao, Good anchorage for small vessels in 12
15 fachoms, over mud or sand, may be found in the southern
bight. Space for one second- and one third-class anchorage berths
is vailable in the eastern bight, and for one second- and four
third-class berths in other parts of the harbor,

The high water interval at Port Santa Maria is 10 hours 54
minutes. The higher high water height is 4.2 feet and the low.
est tide recedes =15 feer, '

(k) Landing facilities. The facilities consisted of a timber
pier on piling, approximately 150 feet long and 100 feet wide
{FiGURE VI - 94), located on the norchern side of the easeern
bigh. There was a depeh (1937) of 11 o 15 feet alongside the
end of the pier, with deeper water immediately offshore. Ir was
used primarily for loading of lumber for expore. Vessels moored
at the head of the pier, lying to an anchor, bow to westward, Sev-
eral sheds and mill buildings were located on the shore ad-
jacent to the pier,

(e} Clearance facilities. Regular weekly steamer commu-
nication was maintined with Manila and other Philippine
ports. There were industrial tracks on the wharf, leading from
the mill.

(d) Availabilisy of mpplies. Fresh water was not avail-
able at the pier. A few drums of diesel oil were stocked for the
use of the mill,

, (36) c.meE} Bay, Mindanao Island (6° 57 N, 121°
58" E). :
' Cﬂderu&rhlhunr?mﬂumw:dufiﬁmbunm.nﬂt
southwestern end of Mindanao ( Figurg VI - 12). The Philip-
pim[hknmﬂ(bmnutﬂumplnrhndthlnﬂun:heh}h
(a) H-r&ar.Culdru,Blfiunltunlhuhm,upen to the
mth.wi:hlmnllinnuumin:hmhmmwhth'u
mﬂahmmlv:mllbﬂy,m&yhlhwulmﬂewﬂeu
the entrance, and recedes about ¥ mile into the coass. The
depdui::ll'nuumpunhuufdthwmnmlmmﬁwﬂfuh
ﬂMWi:hth:S-&dﬁommnmlHrﬁng:heﬂmlimuldb
unwuilbmuiﬂiZ*mmruds,bu:mrmuﬁngﬂrmuﬂ
hmmmhmmhlhmn?ﬂ;ud;widendrmmm
mzoﬂr-rdnlm&wi:hdep:hmnbou:n&ﬁumuﬂu
mum.dmmﬁngmihuimﬂe.mhykshdmrdfmm
westerly, northerly, and northeasterly winds and seas, but open
mwlrwindl.
may be f in i
A m‘ﬂﬂ:ﬂ“{i ound in the outer bay in depths of
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(b} Laemding facilities. The Philippine Desiccated Coco-
nut Company had 2 small timber wharves, with 28 feet and 14
feet of water at their ends, The exact locations of these wharves
are not known, One (FIGURE VI - 93) is of dmber pile con-
struction.

There were numerous sheds and pocential warchouses. A
number of coconut ail tanks were locared on the share.

(e) Availability of supplies. The Asiatic Petroleum Com-
plnrhadnfue[u.nkntdd:ﬂwirh;plpclimkldhgmm
the whaf, with 28 feet at its head, where ships could be sup-
plied

{d) Repair facilities. A marine railway in Caldera Bay
was capable of handling vessels of 50 tons weight, 90 fect in

length and 8 feet draft {aft). No machine work facilities were
available ar the yard,

(37) Kabasalan, Mindanao Island (77 48° N, 1227 44’

E).

Kabasalan is on the Kabasalan River, which discharges into
the northeast corner of Sibuguey Bay, on the south coast of Min-
danso (FIGURE V1 - 96). It was the headquarters of the Good-
year Rubber Plantations Company, which had & wharf about
0.8 mile from the own.

{a) Harbor, Kabasalan is a river port, about 214 miles up-
stream from the mouth of the Kabasalan River. The river is
entered a narrow and torreous channel which winds
rhmughdumudﬁ:nn!ﬁibumhr.mc‘mnmllu:&ph
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FIGURE VI - 94, Port Sawra Maria.
Wiew of pier, looking north, showing type of conscruction. 1940

FIGURE VI - 95, Caldera Bay,
Wiew of pier, showing rype of construction. Prior o April 1935,

of 8 feet, but local knowledge is required for passage through
it and into the river. The Kabasalan River, inside its mouth, is
wide and sufficiencly deep, for vessels of 6 feet draft to ascend
the main channel for abour 2 miles and thence abour V5 mile
up a side channel, which enters the river on the right side, 1o
the wharf on the north side of the stream.

(&) Landing facilities, The wharf was of tmber construc-
tion and had a depth alongside {1937) of about 10 feet. Turn-
ing space was limited to about 40 feer ar low ride,

{c) Clearance facilities iil\'.-'l.w.:l-cl.:.- boar service was main-
tained o Zamboanga,

(38} Lumaran, Mindanao liland (7
E).

Lumarao is on the southwest side of Taba Bay, an inlet on the
castern side of Sibuguey Bay, on the south coast of Mindanao
(FIGURE VI -97). It was the headgquarters of the Hercules Lum-
ber Company, which had a wharf ar the town.

33" N, 1227 48'

ta) Harbor. The harbor, Taba Bay, is about 4 miles long
with an average clear width of % mile, It is comparatively easy
to enter at any stage of the tide, and at low water the edges of
the coral fringes and reefs are clearly defined. The shores of the
bay are generally lined with mangroves and the fringing reefs
are narrow, The head of the bay is shoal and in the sourheast
corner are mud fars, bare at low water. The Cabog Islands lie
on a reef, pare of which bares ar low warer. This reef extends
northward 1o within 14 mile of Paran Point, the northern en-
trance point o the bay, and forms with Cabog Poine, the western
protective arm for the bay,

The depths ar the entrance are 14 to 16 fathoms, decreasing
to abour 2 fathoms off the pier ar the southwestern end. The
channel through the bay was marked by beacons locared on the
reefs and shoals. The channel between the Cabog Island and
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FiGunre V1 - 9. Kabaralen.
Map showing location of Kabasalan

Cabog Point was marked by beacons, There is a depth of abou
2 fathoms in this channel bur local knowledge is required for
passage.

Taba Bay is considered the best sheltered anchorage on the
east side of Sibuguey Bay, There is anchorage most anywhere
in the bay according to drafe. A fixed red light was shown from
the outer end of the wharf,

The high water interval in Taba Bay s 6 hours 16 minues.
The higher high water heighe is 6.0 feer and the lowest tide re-
cedes to —1.5 feer

() Landing facilitier. The wharf was a timber pile bulk-
head with sawdust fill (FiGure VI - 97, It was in fair condi
tion (1937), but inaccessible to boats having a draft of more
than 10 feet (FiGurE VI - 98). Vesscls berthed alongside the
east face. The wharf was lighted. Railway tracks were laid on
the wharf and lead o the mill and forest. A small rug and
several lighters were available, A number of sheds and mill
buildings were located ar the rear of the pier. Lumber stock
yards were rather extensive. .

() Clearance facilities. Railroad tracks were laid on the
pier. Vessels called every 2 weeks for lumber,

(d) Availability of supplies, Fresh water was piped to the
mill but was not available on the wharf. The wharf was lighted
A few drums of diesel oil and gasoline in tins were stocked for
use in the mill. The lumber company mainitained a store where
supplies could be obeained in small amounts,

(e} Repuir facilities. Minor repairs could be made in the
lumber mill machine shap,

(39) Naga-Naga (Chinkang), Mindanao Island (7°
31" N, 1227 56' E),

Naga-Naga is on the eastern shore of Tantanang Bay, the
northern arm of Port Sibulan, on the southern coast of Mindanao
(FIGURE VI - 99}, The town, abour Y4 mile norchward of Ka-
ladis Point, the eastern entrance point of the bay, was the site

of the sawmill and pier of the Mindanao Lumber Company
(FIGURE VI - 100).
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(a) Harbor. The harbor is an open roadstead st the co.
"““‘“T"“““""?-Min-dr!muumuﬁ.
entrance berween Tantanang and Kaladis Poines, and
over 2 miles northward, The 10-fathom conen hlﬂ“mhh
“h’-mmﬂﬂrmmmmh’hh
gradually from the entrance to its head, with the 5-fathom con.
wour following the coast abour 300 yards offshore and crossi
'i"h!'h“"lﬁmﬂﬂﬁmhm.hhﬂ[ﬂml
from peactically all winds and seas.

The channel was marked by o buoy and beacons.
There is good sheltered anchorage in Tantanang Bay in any

The high water interval in the bay is 6 hours 12 minures
The higher high water height is 5.8 feer, and the lowest tide
recedes w <15 feet. The Aood tide currents run pordvward,
parallel to the shore and picr face,

() Landing facilities. The Mindanao Lumber Company
had an open pile and timber T-head pier, 390 feet long scross
the face and abour 50 feet wide, Depths alongside the T-head
(19371 were 19 to 24 feer, the deeper water being toward che
south end. Vessels docked starboard side o in order w have the
least depth ar the bow, There were no mooring bollards or
clears. Vessels were required to use kedge anchors while along-
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FIGURE VI - 98, Lwmawrac,
View of pier, showing type of construction. Prios to April 1933.
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sude. Lines were made fast to the wharf stringers. Railroad eracks
serve the pier. The pier was lighted { Fiures VI - 100 and
Vi-101)

te) Clearance facilities, The railroad extended from the
pier to the mill and storage yards, and inland to the foreses
There was weekly steamship connection with Cotabato and
Famboanga
i\ # f ! f

(d) Availability of supplies, Fresh water, suitable for
boiler purposes, was piped o the piee. The wharf was ligheed,
Food supplies were limired,

(40} Bacao, Mindanan Island (77 33° N 123° 02 Ei

Bacao is near Naga-Naga, about 7 miles cast-northeast of the
western entrance point of Dumanquilas Bay, on the south coast
of Mindanao (FIGURE VI - 99}, The only landing facility was
the Mindanao Lumber Company pier, which was

n poor condi-
non and could only be reached by small boars ar high warer.
Logs were hauled o M argosatubig (Topic 62, C, (42 .._I.

(a) Harbor. The harbor is an open roadstead, shelwered
from winds from westerly directions only, A coral reef fringes
the shore and extends out in p x
line the shy

about 1,0

laces abour 500 yards. Mangroves

spos
W yards offshore opposite Bacao, and the 5-fathom

The 10-fathom contour lics

£ except in i few

contour lies G0 yards offshore,

The anchors in favorable weather is abour 1% mile off-

shore in depths of 8 w1 homs of warter,

ies ar Bacao consisted of

bout 20 feer wide, which projecred abour

(&) Lan

umber pile pier,

fing facilities, The fac

150 feet from che shore. The pier was in poar condition and
Iy, at high nde. Vessels moored

Wils ACLCSs

¢ to small boars onl

-

to pile dolphins and mooring piles located along the outer edges
of the reef. A railway track was laid on the pier and led a shore
distance inland. Lumber was not exported from the port. The
logs were made into rafts and hauled across the bay o Mar-
gosarubig ( FiGures VI - 102 and VI - 103).

(¢) Clearance facilittesr. The pier was the terminus of a
short lumber railway.

(41) Malangai, Mindanao Iiland (7
E).

Malangai is on the western shore of Dumanquilas Bay, on
the south coast of Mindanao Island (Ficure VI - 99). It was
the shipping paine for the coal mines of the Sibuguey district
A picr, with mechanical equipment for loading coal, was located
on a point just cast of the village (Ficure VI - 104),

38" N, 1237 02°

(a) Harbor. The harbor, Malangas Bay, is a small inden-
tation on the coast south and westward from Igai Poine. It is
abour 1344 miles wide ar the entrance and about 114 miles long.
The average width between the 5-fathom contours is abour 600
yards. The southwestern side is shallow, the shoal fars partly
baring ar low water. The northern shore shoals rapidly, th
M) o 4040 yards offshore. The de
the entrance are 12 fathoms, with average depths of 8 fathoms

r-\.:.'.h'.'llll COnLour i'n.'|_':|R Fa

-fathom contour just enters the bay
10 fathoms

in the bay. The 1
Good anchorage may be found in the bay in 6 o
ent for 5 first

of water, over a mud botom. The ar
class anchorage berths.

(&) Landing | ilities consisted of a

ciiitier. Landing F
cad pier, on concrete pales, 160 feet long

reinforced concrete T-
wl abour 40 feer wide ar che extremicy of a causcway L'L!;.'I'l:llll_.:

Fioure Vi

100, Napga: Naga
| view of warerfront, showing locanion of pies
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FIGURE V1 - 101. MNaga-Naga
View of pier, showing rype of construction
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FIGURE VI - 102. Bacas,
Map showing location of pore facilities

fram the shore for abour 200 feet Depths (1941) alongside
the face were 27 feer at low warer, A belt conveyor extended
tlong che western side of the causeway o the face of the pier,
permicting ships w load coal directly into the hold from a
stockpil the shoreend of the pier. The pier was provided
with |‘-:.-r_- l.|l..l|[:-|'!|.'|:'|5 aong l\_l'_'h outer 1|n|J innf_-r r-.ll;I_'sl .j.:]d I1::rj
wring bollacds ar intervals along is face. Ships berthed
along the ourer side bur smaller vessels could come alongside
the inner side { FIGURES VI - 105 and VI -106).

A small storage warchouse was located near the stockpile,

and small sheds were located just west of the roor of the cause-
way
(¢) Clesrance faciiitier. A new road led from the pler o
the mines and o the wown, westward from the pier
(d) Avarlability of .'.f.:ll"r"-lu"u 5. Warer was available. A 115-
watt, 220-volr diesel generator for the radio station was located
at the root of the pier. Food supplies were obminable in small
amounes,
(42) Margosatubiy, Mindawao Island (7° 35° N, 123"
10" E).
Margosatubig is on the southern side of Igat Bay, the eastern
arm of Dun‘.:lr:.:!r.:'ldn lﬁ;l.}'._ on the south coast of Mindanao,
The Mindanao Lumber Company's pier was used by large
vessels calling for lumber. The municipal wharf was used by
coastal commercial vessels (Ficures VI - 107 and VI -108)
ta) Harbor, The harbor is in Igar Bay, a large inler on the
eastern side of Dumanquilas Bay, It is perfectly landlocked and
is considered the bese anchorage section of Dumanqguilas Bay.
Igac Bay, 313 miles wide at its entrance between Linokaedanum
Point and Igat Point and extending § miles southeastward, has
three hundred and sixey-two 350-yard, and one hundred and
seventy-eight 300-yard berths. The depths at the entrance range
from 12 to 20 fathoms, decreasing ro 5 fathoms at the head,
The average depeh is about 12 fathoms,
Anchorage may be found mose any where in the harbor, ac-
cording o draft.
The high warer interval ar Margosatubig is 6 hours 10
minutes. The higher high water heighe is 5.3 feer, and the lowest
tide recedes to 1.5 feet
(&) Landing fecilitier. The facilities ar Margosatubig con-
sisted of 2 open pile timber T-head piers
The lumber company pier (Reference number 1, FiGURE
VI- 107) consisted of a T-head,
and about

L&D feet long on its outer face
30 feet wide, with an approach about 60 feet long
and 30 feet wide. Depths alongside (1937
the center of the wharf face,

} were 20 feet near
with deeper warter towards the ends.
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Ficuae VI -
. showing rype of conseru

View of pier, looking

It was provided with warping dolphins at each end and §
109),

fenders along the outer face (Figure VI -
The municipal wharf (R

107 ) was locared abour 10

VI -
vards westward from the lumber

of a T-head, 40 teer long and abour

ference number 2, FIGURE

whark. It consisred

Comp,

roach. Depths (193

20 feer wide, at the end of a timber apj
were 10 feer alongside the face. The wharf was provided with

warping dolphins ar each end, and a stairway {ing ar che
P 3 I
VI - 110}

WETE TEpO

cast end (FIGURE
Motor launches

ed av

fed, The lumber company operated a
7.1 miles long. The road had b

interisland vessels

logging railroad

Motor launches and small
nection with Zamboanga, 3 times each week

ity of supplies. Fresh water was piped o the

be boiled for drinking

mur , but it would have

rainable in small quantities

se5. Provisions were ol

(43) Flecha Point, Mindanao Island (7 22" N,
25" E) '

Flecha Point is on the tip of Baganian Peninsula «

r of Mindanao ( Figurg V - 16). The

r of the Santa Clara Lumber Company

r. The harbor s a small ||_,;h|: Iying between

wn the s

£rn o inding was at

the pie

{a) Harbo
Flecha and Tambulian Points. Open to the south, it is insecure
orable weather. It is sheltered only from north

CXC L'l'-l mn

northeast, and northwest winds. The harbor is about 112 miles

% :
wide ar the entrance, rece r about 34 mile into the coast

5. with a depth of 20

The depths ar the entrance are 35 fathon
ns about 500 {s from the head of the bight. There i
oral reef, with a least depth of 9 feer, about 130 vards

southward from the end of the per
Anchorage may be found in 21 o 23 fathoms of
from the end of the

Willer OvVEr

coral s harrom, abour %50 }'.||:|'| 13

picr.
In strong winds, & heavy sea sets around Flecha Point

03. Bacas

teon and railrog

trackage. Prior to April 1935
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FIGURE W[ - 1{M4

Map showing location of porr facilicies

Malangpa

(&) Lawndmg facelivies. The facilines at Flecha Point con-

Depths (1937) ranged from

sisted of a timber T-head wh

. ! Ly p
13 to 35 feet along the face, with the deeper warer ar the eastern

end. Vessels were advised o oach the wharf from the south

eastward and drop a kedge anchor

(¢) Clearance factiitier, There was regular monthly steam
ship connection with Manila. Foreign vessels called occasionally
for lumber,
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Fioune ¥1 -
View of pier before completion, showing type of conseruction and coal-loading equipment. May 1941

(d) Availabilicy of supplier. Fresh warer, suitable for
bailer purposes, was piped o the pier. A small amoune of diesel
oil, stocked for use in the mill, was available in an emergency

(44) Pagadian, Mindanao Island (77 49° N, 1237 25°
E).

Pagadian is in the northern part of Pagadian Bay, the north.
western arm of Illana Bay, on the south coast of Mindanao
(FIGURE VI - 111}, [r was a village of some importance, and
had a landing at the end of the main streer of the wwn,

(e} Harbor. Pagadian Anchorage, the harbor, in the
northern pare of Pagadian Bay, is abour 114 miles wide at the
entrance and a lirle over 1 mile long. It is partly divided by a
reef and shoal which projece southeasrward from a small pen-
insula on the northwese shore, It is fringed with reefs and in
the northern part there are several reefs awash ar low water.
The remainder is clear and provides 11 first-class anchorage
berchs, Depths ar the entrance are abour 20 fathoms, with 9w
16 fathoms inside, The 10-Fathom contour follows the shore
line ar an average distance of 500 yards from the shore, The bay
is open w the southeast, bur is protected from northeast and
westerly winds.

Guod anchorage may be found about 14 mile southward of
Lampagui Islet, or abour 600 yards northeaseward of the isler,
in 13 fathoms, over a mud botom,

The hugh water interval in Pagadian Bay is 6 hours 16 min-
utes. The higher high warer heighe is 5.7 feet, and the lowese
ride recedes to 1.5 feet

(b)) Landing facilities, The landing ar Pagadian consisted
of rock and earth mole, aboue 6 feet wide, with a small timber
landing ar the end. It projected abour 300 yards souchward from
the end of the main sereet of the town, and abour halfway to the
edge of the reef (Reference number 1, FigUre VI- 111), There
wits no warer ar the end of the mole at low de { Figure 1V
112},

Another small stone landing exrended southwestward from
the extremity of the small peninsula juse west of Pagadian { Ref-
erence number 2, FIGURE VI - 111). It was abour 300 feet long
and extended to the edge of the reef

(¢) Clearance facilities. A road was under conseruction
from Pagadian 1o Panguil Bay on the north coast which would

y have connected with the pier ar Pagadian. There was launch
| serviee with Combaro 3 rimes weekly,

105, Malanga

(d) Availability of supplies. Food supplies, including
beef, were obrainable in moderate quantities,

(43) Malabang, Mindanao Island (77 36" N, 124° 04
E)

Malabang is on the Malabang River, which flows into the
northeastern pare of [Hana Bay on the south side of Mindanao
[FIGURE V' - 16). There was a landing at che village,

(a) Harbor. Malabang is a river port about 3§ mile above
the mouth of the Malabang River, which is navigable only by
small boats.

Vessels calling ar Malabang anchor off the shore in the apen
roadstead of lllana Bay. The usual anchorage is in depehs of 12
to 15 fathoms, about GO0 to 800 yards off a prominent cargo
shed on the beach,

Tidal currents food norchweseward along the coast and ebb
southeastward,

According to observations over a period of 7 years, the
average annual rainfall is 152.42 inches, The driest monchs are
generally December and January through March,

(&) Landing facilities. There was a boar landing ar Mala.
bang, There was a shed on the beach of Hlana Bay.

le) Clearance facilities. A poor sandy road leads from the
cargo shed o the wwn, which is on the main coastal highway
Small vessels called oceasionally ar the pare for copra,

() Avaslabiliey of tupplies. A limited supply of food, gas-
oline, diesel oil, kerosene, and lubricating oil was stored in the
town. Fresh beef was available ar nearby plantations.

(46) Parang, Mindanao Island (7° 22° N. 124 15
E)

Parang is at the head of Polloc Harbor, which opens from I]-
lana Bay, on the south side of Mindanao (Figuse V - 16)
There was a pier at the town.

ta) Harbor. Polloc Harbor is a narural harbor. with an
area of abour 1815 square miles, The depths across the entrance,
which is abour 3V9 miles wide, are over 24 fathoms. Within
the entrance, depths range from 15 to 25 fathoms, and along
the fringing shore reef there is a depeh of about 5 farthoms. The
shore recf is very narrow on the north side of the harbor, but
projects from the eastern shore, at one point nearly 2 miles, and
extends 400 o 700 yards from the southern shore.
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FiGure 1V - 105

¥ | Lll:I:IIILEI\J )

Ficure V1

View of pier before completion, showing (ype of consiruction and class of vessels

westward, but

Polloc Harbor is for the most part open to
Bongo lsland, 5

is parrially protecred from westerly winds |
enrrance point. Good an

outhwest of its northe

miles wes
chorage for large vessels is available abour 14 mile off the pier
v fathoms, over

at Parang in ;I:-|-r' s of 14 10 ]
Anch
WESE

ape for large vessels with protecuion from the south-

y be found on a prolonga
the castern side of Polloc Island, ar about 730 yi
of 17 fathoms, over muddy botrom. Small vessels can anchor
closer inshore, but must keep outside the 14-fachom contour
since the banks on the south side of the harbor are very steep.
1 protection from west and north winds

on of i r|||||-:'-.:' stone mole on
{5, in a depeh

There is anchorage w
on the eastern side of Quidamak Bay, in a depth of 48 feet, over

ing outside berth.

s space for 50 hrst-class

mud botrom. Parang Anchorage prove
anchorage berths
There are 2 rides daily, with rare exceprions. The average

rise and fall is 4.8 feer, and the diurnal range is 5.6 feet. Tidal

currents reverse ar high and low waters. Flood currents run

clockwise in the harbor and ebb currenes counter-clockwise,
During the i

established from the nortl

¢ months of the year, when the wind 5 well

east, there are ofren squalls in the
afterncon from the norh, accompanied by much lightning,
wind and rain. Before a squall |:-c'l|;||'|.i the wind blows from the
norchwest and west, and after it 1s over the land breeze sets in
until the following morning. During the sourhwest monsoon
the wind freshens after midday and varies from southwest o
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Figure VI - 109

umber Company pier
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face, In July, 1938 the de

15
alongside this face decreased gradually from 30 feet ar che
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1 alongside the inner

! tace varied similarly from 17 1o 6 feer,

5 had been placed along borh the outer and inner
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Proposed port improvement included land recl

amanon and
the construcnion of a cargo shed,

(e} Clearance facilitier, Trucks had access from the wharf

o che coastal road and o the island road System
vailability of supplies, Corabato was the usual spurce
of supplies for visiting vessels. Fresh water

(d) A

wias not available ar
the pier
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(47) Kalamansig (Port Lebak), Mindanao Itland (6
33" N, 1247 03" E)

Kalamansig is on the south coast of Mindanao, and on the

east coast of Mora Gulf, ar about the middle of the north shore
of Port Lebak (Ficurg VI

been reported

(@) Harbor. Pore Lebak s the harbor for Kalamansig. It
i a natural harbor, with depths shoaling gradually from 39
fathoms at its entrance to 8 fathoms, 14

- 114}, No landing facilities have

4 mile from ies head. The

Marga

hwest, showing ty pe of

ratubip,

CORsruCTon

Froune VI

Map showing location of Pagadian (inser)

It
and port plan showing location

Pagadian,
of facilities
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FiGURE VI - 112, Pagadian.
View of pier showing type of construcrion
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entrance 15 about 1 mile wide, but shore reefs, bare at low water,
reduce the width of the entrance channel to about 1,300 yards,
From its entrance, the harbor extends eastward abour 2 miles,
with depehs of over 30 feer available not more than 500 yards
from shore.

The shores of Port Lebak are mangrove, fronted by o coral
reef, 100 to 300 yards wide. From about the middle of the
southern side of the harbor a coral reef, which bares at half tide,
projects northwestward abour 700 yards from the coast and
forms a natural breakwater, Further protection from westerly
winds is afforded by the reef extending south-southwestward
about 500 yards from Lebak Point, the northern entrance poine
of the harbor. With good shelter available from all winds, Porr
Lebak is the best protected anchorage in this pare of Mindanao,
Fifeeen firsc-class anchorage berths open to west winds in depths
of 12 fathoms, or more over mud bosom, are available, One
protected first-class anchorage berth is available in depehs of 16
to 23 fathoms, over mod, eastward of Lebak Point, and 2 in
depths of 10 to 22 fathoms, over mud, eastward of Tubotubo
Island, and 1 second-class anchorage in 8 fathoms, at the inner
end of the bay.

The average annual rainfall is 113.99 inches, The driest
months were generally from December chrough March,

(#) Landing facilities, There are no known wharves in
the port.

(£) Clearance facilities, Port Lebak was che rerminus of &
short logging railway. Access to the interior was limited o

Fusume V1. 114 Kafmaang.
Map showing bocation of Kalmansig ( inset) and plan showing harbor.

trails. A small coasting vessel called every 2 weeks at Kalaman-
sig.

(48) Milbuk, Mindanao [land

B).

Milbuk is on the southern const of Mindanao, on the east
side of Moro Gulf (Fioure VI - 115). It was & small lumber
town, but latest reports (1937) indicate that che mill is no
longer in operation and the wharf is in ruins.

(a) Harbor, Milbuk harbor is’a natural harbor with gen-
eral depths of from § to 10 fathams. It is about 1 mile wide at
its entrance between fringing coral shore reefs, bare ar low
water, and indents the coast about 15 mile in & north-norch-
easterly direction. The harbor i open to the southward, but
partially protected by outlying shoals and reefs.

Anchorage can be raken in the channel between these dan-
gees and the shore in depths of 15 m 20 fathoms, over mud
botrom. Good anchorage for large vessels within the harbor
can be obeined in depehs of 9 o 10 fachoms, over mud bot-
tom, 150 yards south-southeast of the end of a ruined wharf ar
the head of the harbor. Shaore reefs reduce the effective width of
the harbor near the anchorage to about 400 yards,

A moderate lictoral current, lictle affected by tide or weather,
sets northwestward along the shore, but offshore & strong south-
easterly current is encountered,

(k) Landing facilities, The only known landing was a pler
at the head of the harbor, in ruins for several years. The pier was

(6° 09" N, 124" 16’
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about 500 feet long and 25 feer wide, with a depth of about 18
Feet ar its end, shoaling rapidly inshore.

(e) Mﬂfﬁﬂ.ﬂmuﬂnrmhmdin
Milbuk.

(d) Availability of ruppliss. Provisions were scarce.,
(49) Makar, Mindanao Island (6° 06’ N, 125° 09° E).
th:hhmcmmdw&;.mm

south side of Mindanao, 14 mile north of the mouth of Malkar
River, on the northwest shore of Makar Cove (Fioung VI -
1]6}.Itwuhippingpointlwptnd1nofthtﬁlﬂngwiu[-
ley. There was a small landing ar the town,

() Harbor, The harbor is in Makar Cove, o small narural
huharundﬁemlidtuf&rmpni&y.nn:iuheﬂﬂu
dnptlujndnemmm;mufmum.mptdmw
shore, The 10-fachom contour runs about 200 yards offshore,
and the 30-fathom contour aboer 300 yards from shore,

The anchorage area is small bus partially protected from the
southerly wind #nd sea that usually prevail during the southwest
monsoon, and the bight affords a safe boar landing. Anchorage
mbeuhnjnad:prhofiﬂhdﬂms.mrmmi.lhmrz?ﬁ
yards from shore. A conspicuous 1-story building with o red
roof, on the waterfrone, bears 321 ° from the anchorage.

leading northward, reporeed under con-
struction (1939), which would provide a connection with the
island road system.

(30) Glan, Mindanao Island (3° 50° N, 125° 12" E).
Ghnknu:d\cmdnmmdu{hﬁuhmhlmd,udu
head of Canalasan Cove, a small indentation on the eastern side
of Sarangani Bay (FiGurs VI - 118). It was the largest setele-
mth&nnp;ﬁhr.w:mufmlmpmmnn
shipping point for copra and hemp. There was a pier at the town,
{a) Harbor, The harbor is in Canalasan Cove,  small nar-
wﬂhubm,mdcpdummuh:uxhungrinhumml
mtﬂtlﬂ-hdmmmmmfmﬂmimmfm
dm:,u:dbutmdep:lun.pid!rimuﬂﬁlmmmm
is exposed o the north winds, which are experienced berween
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FIGURE V1 - 115 Milbuk.
Map showing location of Milbuk (inset) and part plan showing location of facilities,
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Ficure vl

116, Mabar.

Map showing location of Makar ( inser) and port plan showing locarion of facilities

¥
.

FIGURE VI - 117. Makar
View of pier, looking northwese, showing type of construcrion. 1926,

November and March, and it is reported that there are rimes
when landing cannot be made

Anchorage can be taken northwestward of the rown in depths
of 9 to 15 fachoms. The bottom is generally mud, with some
sand and coral.

The mean annual rainfall is 58.35 inches.

(&) Landing facilities. Facilities at the port consisted of a
reinforced concrete pierhead 82 feer long and 2914 feer wide,
connected to shore by a causeway ( FiGuse VI- 119}, The outer
face of che wharf had depths of 12 t I8 feec (1937)
outside the fender piles, the greater depth being at the western
end. The water deepens rapidly off the picrhead and also shoals
rapidly toward shore, Approach to the pier had o be made

from the northward or westward, as extremely shoal warter lies
immediarely eastward of the pierhead.

(¢) Clearance facilities. Interisland steamers called about
every 12 days, furnishing communication with Davac and
Manila, Access to the interior was limited to erails

(d) Availability of suppliesr. A small amount of diesel oil,
gasoline, and lubricating oil was stocked for local use Hogs,
chickens, and eggs could be secured but vegetables were scarce.

(51} Lawa, Mindawao Island (67 12" N, 125° 42 Ej.
Lawa is on the western shore of Davao Gulf, abour 14 mile

noreh of Calian Point ( FIGURE V - 19), There was a pier at the
oW,



R T

PORT FACILITIES

Co.coral 5, sand M. _mud
SOUNDINGS 1IN FATHOMS

PORT FACILITIES AT <.\ "
| GLAN, MINDANAO " "\
I 000 SCAOLE DF:';&FT 2000

41
| SOURCE: G ﬁacmﬂ NO.AB8E
\ APAIL 44
ﬂll\ ’ '] '

L FREPARED BY THE BOARD OF EMCINDLRS FOR RIVERS AND HARBORS, CORPS OF [MG

125

[ FIGURE VI - 118, Glaw.
Map showing locanon of Glan | inser )} and pore plan showing location of facilities

(e) Clearance facilities. A launch made weekly trips 1o

37" E).

|
i
|
]
FIGURE ¥1 - 119. Glaw
View of pier showing type of constriscrion Prior to April 1935
ta) Harbor, The harbor is an open roadstead, off the west-
ern shore of Davao Gulf, Davag.
(&) Landing facilities. Facilities ot Lawa consisted of an i : e
—— open pile and umber pier, about 300 feet long, with a depth of (32) Malita, Mindanao Island (6° 24’ N, 125

¥ feet at che end (1937), It was maintained in good condition
(FiGure VI-120),

Malita is on the western shore of Davae Gulf. abaut 40 miles
sauth of Davao (FIGURE V - 19), Tt was the largest settlement




FIGURE V1 - 120, Lawa.
Wiew of pier ar low ride, looking northeast, showing type of
COMSLrUICtion.

FiGurB V1 - 121, Malita

Aerial view of harbor, showing location pier.

along this section of cthe coast. There was a pier for the ship-
ment of hemp and copra (Ficure VI - 121).
(@) Harbor. The harbor is an open roadseead, wich depths

oo great for anchorage up to abour 300 yards from shore

A small stream which encers the gulf at a point abour 550
yards noreh of the pier deposits sediment whith makes anchor-
age inadvisable near 1ts mouth. Vessels should anchor o the
southeasrward, where there are depehs of 15 fathoms, over sand,
about 206} yards off the pier

The mean annual rainfall is 71.51 inches.
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FiGune V1 - 122, Malsta
Port plan showing location of facilices

(£) Landing facilities. Landing Facilities consisted of an
open pile timber pier (FiGuRE VI- 122), abour 250 feet long
and 30 feer wide, with a I.?I.'F'I:h of 9 feer (19373 ar the end
(Ficure VI - 123).

Storage space in the plantation warehouses and open space
in the coconut groves near the pier were probably available,

(¢) Clearance facilities. There were only trails leading
from the pier,

(d) Avaslabslity of supplies, Fresh warer could be raken
from the stream o the north of the pier. lee was obtainable in
small quanrities. A small amount of diesel oil and gasoline was
normally stocked for plantation use,

(53) Lacaron, Mindanao Island (67 27" N, 1257 35’
E)

Lacaron is midway along the east coast of Davao Gulf, 3
miles northwestward of Malita (FiGugre V - 19). The landing
was only suitable for small boars,

{a) Harbor, The harbor is an open roadstead off the west-
ern shore of Davao Gulf

There appears o be no appreciable shore reef and the shoal
along the shore is relatively narrow, There are depths of 21 w
19 fachoms, over sand bottom, offshore. Anchorage would be
exposed 1o all but westerly directions,

(&) Landmg facilitier. The landing at Lacaron was small
and suitable only for small launches,

(¢) Clearance factlitier. A launch made weekly trips
Davao

(54) Daliso, Mindanao Island (7° 01" N, 1257 30" E).
Daliao is ar the mouth of Daliao River, on the west side of
Davao Gulf, abour 734 miles southwest of Davao (Ficurg ¥V
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19). It was the headquarters of the Furakawa Plantarion Com-
pany. A pier was located ar the plantation

{a} Harbor. The harbor is an open roadstead, with depths
too great for anchorage up to abour % mile from shore, It is
open to the southeast and protected o some extent from the
southward by Daliao Reefs, which lic abour 14 mile south of

Daliao

Anchorage is available about 14 mile southeast of the wharf
in 10 fachoms, over mud. A mooring buoy was anchored off the

wharf in a depeh of abour 23 feer.

The tides in the vicinity of Daliao food northward and ebb
southward

(&) Landing facilitier, Facilities ar the port consisted of a

timber pier approximately 600 feet long, with a depth of 14
feet ar its end (1937). An industrial railway served the pier,
Fresh water was piped to an outler about midway berween the
shore and the pierhead, Traveling, 15-ton, motor-operned
cranes were available,

800 yards offshore. The approach is deep and clear. The bay is
open to southerly winds

Anchorage can be taken in depths of from 10 o 30 fathoms,
over mud and sand bottom, from 475 to 800 yards from shore,
The depths farcher offshore are too grear for anchorage. There
are four firse-class, and seven second-class anchorage berths avail-
able in the bay.

(B) Landing facilities. Facilities ar the port consisted of an
open-pile timber pier, about 350 feet long, widened ar the
outer end (FIGURE VI - 127). Vessels berthed along the wes:-
ern side of this platform, abour 75 feer long, where the depehs
ranged from 18 to 13 feer (1937).

In the rear of the pier were large warehousss. Open storage
space was limited to the adjacent cultivared fields, which were
thickly planted with abaca. Lighterage of cargo in the porr was
accomplished by use of barges and scows based ar Sanea Ana,
Davan,

FiouRe VI - 123, Malita,
View of puer, |-::-:-lc|n..: nocthwess, showing type of construction. Prior w April 1935

There were 3 large concrete and galvanized iron warchouses
Open storage space was available in the surrounding area | Fig-
URES VI - 124 and V -125).

Ce) Clearance facilities, Trucks had access from the wharf
to che .[ Yavao-Cotabato road. i_-lr;."r_' meerisland seeamers called
regularly for hemp, bur most of it was ]'Jghr:-n-d o Santa Ana,
for expore

(d) Availability of supplics. Fresh water was available at
the pier.

e} Repair faciltier. Only minar repairs were possible

(55) Talomo, Mindanao liland (7 03 N, 125° 33
E).

Talomo is on the noreh side of Talomo Bay, a bight on the
west coast of Davao Gulf, about 4 miles wese southwest of
Davao (FIGURE VI - 126). The Ohta Development Company
had a pier ar its plantation.

(@) Harbor, Talomo Bay is a narural harbor abour 214
miles wide at its entrance and indenring the coast about 1 mile
in a northerly direction, The 10-fathom contour runs from 175

1 te 475 yards offshore, and the 30-fathom contour from 600 to

Il:‘[!ﬂ"l

Co.. coral r ay,
o mud e -.-. hy
rhy roehy g o

5 . gand .

o B
o Talome Bay
] Th
Dymalag

3 -
e SOUNDINGS o
] IN

e
-

PORT FACILITIES AT
DALIAG, MINDANAD

i LE oF ull_IE!-

{
BOURCE CE CHART &
'y A8 CHART NOAHE4

PEIFAALD B TSI BOARS OF [MGINDCES Fo&
BIVERS Skl SABBORE, SONPS OF ERGNLENS

FIGURE V1 - 124, Dafias.
Poret plan showing locarion of facilities
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DAV Ao

FiGURE VI

CIE i'\lli'r s WAre

Acrial view show

hway connected the pier w

{e) Clearance [actlities, A h
the Davao-Cotab road. Large interisland steamers called

U-l.'l.';.lj. for hemp, but mose of it was lightered o Sanra Ana

EXpOrt.
er. Food and warter were avail

(¢) Repasr facelicies. Th 1t be any facili-

the port for the

(56) Madawm, Mindanao Island |
E).

Madaum 15 on the n ank of the Madaum River, which

:II‘\.I'I'.:HJ.'-:'S into the head of Davao Gulf, between the Tagum

IGURE V1 - 26). It was the headquarters of

and Hijo Rivers
a large hemp plantation, just inside the river entrance, where
here was a landing,

(a) Harbor. Madaum is a river port, on the Madaum River

which is hardly more than a slough. It has 2 feet of warer on the

d 12 feet inside, On the eastern side of the

at oW I'I:I': it

with 15 a sn

FIver furns \.'n.'-rl'h' westward, The gulf shore is sand bes

I coral poine covere d with mangroves, where the

15w hs of 45 to 65 fathoms, my

2000y

f I'I'II.' FINVCT Cnorance

in the gulf and 11 fathoms of

(&) Lawndimg facilitses, The landing consisted of
which projecred from the eastern side of a marginal wh
the norch bank of the river (Ficure VI - 128). Thi
red to be of nmber pl { bl

less than |

abourt

INg C

teer long,

20 feer wide and

(e} C
the large open area around che

rance

tisiees. A roadway co

..'|-.||||_!.:.-: Small launches called

daily from Davao
(57 ) Monserat, Mindawnao Island (67 36" N, 126" 05°
E}

Monserat is at the he
outh coast of Mindanao Island ( FiGure

1wl of Boror Cove, on the eastern side of

Davao Gulf, on
WV -114), There is nding at the village.

rhbor, The harbor is in Borot Cove which is abour
1 Poinrs,

(rance poines

i mule wide at the entrance berween Boror and

nd extends nearly 2 mile northeastwird. Both e
the head of che cove are fringed with reefs, leaving a con
orage space. Open to ok

WCS[-5 |'.."r Wost, the cove 15

tracted anc
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well procected from wind and seas from all other quadranes.
Lirtle sea enters the cove. The cove is decp, with depths ar the

entrance of 17 fathoms, decreasing to 4 fathoms near head,
Borot Reef, covered with very lintle water, and with rocks awash

near its southern edge, lies abour 14 mile off the entrance to the
cove.

The anchorage space is an area abour 400 yards in extent in
the northern part of the cove. There is reported to be lietle swing
room. The minimum charted depths are 4 fathoms, over 2
sandy botrom.

(#) Lamding facilities. The landing consisted of & small
concrete pier, locared in front of the wown, ar the head of the
cove, with a controlling depth of 13 feer alongside che face.
Vessels wenr alongside after dropping a stern anchar or bower
a5 the cove is deep and there is lite swinging room.

(¢} Availability of supplies. Fresh water could be secured
at the head of the landing.

D. Sulu Archipelago.

(1) lrabela, Basilan Itland (6" 42’ N, 121° 58' E, HO
4511 and 4543 ).

Isabela is on the northwest coast of Basilan Island. It is on
the eastern side of the channel between Basilan Island and
Malamaui Island. The port was formerly the site of a navy yard
and repair shops and was the headquarters for rubber, coconur,
and lumber companies.

(@) Harbor. It was a small pore limited by the width of

the channel which in some places was not more than 1,200 feer
wide.
Depths are generally 30 feet or more at mean lower low wa-
mr.hnd:inﬂnh:burmdlnhmmmnuhﬂw-
ever, in the western entrance channel there are several shoal
patches, including one which is bare at low water,

‘The port is protecred from winds in all directions excepe pos-
sibly northeast.

There are two anchorages. One, west of the wharf, has depths
of 36 1o 54 feer at lower low water, In it there is barely room for
one second-class berth, The boteom is coral and sand. The other
anchorage is in the channel north of Kalur Island. In che lamer
swinging room is limited, parts of this channel being only 600
feer wide. Large vessels can secure by running lines to man-
Eroves on shore,

The diurnal tidal range is 2.2 feet. The tidal currents through
the channel are very strong. The ebb flows northeast with a
velocity of 4 to 5 knots. The velocity of the flood is abour 1
knot less. The period of ebb is longer than the period of flood.

(£} Landing facilitier, There were two wharves ar Isabela,
but only one was used to any extent. This wharf had 200 feet of
berthing space. At mean lower low water depth alongside was
lﬂﬂﬂltdrmemlmdﬂfcﬂlrﬂtﬂncnd,ltwmp-
able of loading 70,000 feet of lumber per hatch every 24 hours.

There was also a small landing with 12 feer of water along.
side, It was used by small interisland boars.

fogum & |.nJI wE
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L y FiGuse VI - 126. Talome,
Map showing location of Talome ( inset) and port plan showing locarion of facilisies
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FiGure V1

Taloma

Aerial view showing paer, warehouses and open stor 1IEE areas

FiGURE ¥ - 128

wal view of harbor, showi

fes. A road ran across the island from

-} Clearance |,

Isabela o Lamitan and Bojelebung
There was a radio station maintained by the Bureau of Posts,

(d) Availability of supplies. Fresh water was av ailable at

the pier.

Small quantities of supplies, provis i gasoline could be

obtained.,
(2} Port Holland, Basilaw Island  (6° 33° N 121
52° E, HD 4540
Pore Holland,
nerchwest coast of Ba
G Gounan Island ro the northwest

r exXporung port, is on the
an Island. It receives its protection from

{a) Harbor. The warter area in frone of the whitrves is

teet long and from 600 o 900 feer wide,

approximately
Throughout most of its area, the port has depths of from 30

to 72 feer. The best encrance is from the southease. D pths here

are from 42 to 60 feee. In the middle of the northern enerance
there is a shoal with mean low water deprhs of 22.5 feet.

The anchorage is well sheltered, but due o its limired area. it
15 available only to small vessels,

The Basilan Lumber Company mainta

ed a fixed red L

ar the western end of their large wharf. There were also 2

beacons with red rargees ar the oeter end of the
nan Island

1 Irip

reef extending from the souch edge of Grear G
assed Fairly close to.
diurnal range 3 feer. The

These beacons could be I
The mean tidal range is 2.2 feet, tf

thar currens along the face
.II

s. They are strongest on the

iber Comp

the rides, and have a

cimum serength of 2 or 3 kn

the tace of the dock, On the

y, which sets southwest agains
* wharf face

1t sets northeast and off

flocd, the tidal curr

Landing facilities. There were two whary =5, The
£

i tace about 513 feet long

Basilan Lumber r_:nn:i-.;u-.:..- wha
with depths alongside of 17 o 29 feet ar mean lower low
water ( FIGURE VI - 1297, Ir was capable of loading 7,000
8,000 teet of lumber per harch per hour up to 500,000 feer in

There was an exte n for launches at the cast end

of the large wharf, Its face was abour 85 feet long, It was p

e large wharf, There

lel 1o and set back 4 feet from the face «
was a large anchor at the eascern side of the wharf, and a chain
hwest of the west

set in rocks and COncreie .|'r.|:.||: | 20 fest S0

end, These were for the lines of large vessels
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FIGURE V1 - 129. Por Hollamd

Lowsking southwess o

A small wharef 390 feer east of the large wharf had a face 5%
e of 6 feet at mean lower low

teee long and a depth along
WREET.
Urves. Rail rracks were reported behind

Heurance
the main wharf for use locally by the lumber CONTIpALIY,

There was weekly steamnship connection between Port Hal-
lanl, Cebu, Manila, and Fambouanga

(d) Availability of supplier, Water was piped o the large

whart but could be obtained only in small quant
Limited food supplies and some gasoline and diesel oil were

ivailable,
{e) Repuir

the Basilan Lu

mainained by

res, A large machine sh
ber Company was available for minor repairs,

(3) Kulibato Point (Lamitan), Basilan Island (6" 30
M, 1227 08" E, HO 45119,

Kulibato Poinr is on the norcheast coast of Basilan Island. It

5 southwest up the Gu-

was used primarily as a port

was the port for Lamiran

bauan River. A very sma
af call for interisland steamers

o,

{a) Harbor. The depth close to shore is about 18 feer ar
mean low water. Depth increases rapidly seaward, ’

It is somewhat protected o the northwese by exposed o the
north, northeass and ease. It is well protected from the wese
through south to southease

No tidal information is available,

(&) Lamding facilities. There was only 1 pier ar Kulibato

Point. It had a face 40 feer long and a depth alongside of 21

PEEt ar me in I::-'.'\.\'_'I I\,I'“' WALer.
learance facilities, A road led from the port o Lami-
uean it connecred with the principal road of the

an, At La

Fsiand,

cen Kulibaro Poine and
hung,

There was relephone service be

Lamitan, thence to Isabela and Boj

() Availability of supplier. Small quanrities of food and

asoline were obrainable,

(4) Tandn Bato, Jolo Island (67 00' N 121° 18° E,
HO 4513),
Tandu Bato is on the southwese shore of Dalrymple Harbor

ard log storage pond and large wharf, Mo date. ONI BREOED

on the north coast of __||:-i|.l Island. Protection comes from T".JJH.:.-'-
an [sland.

(&) Harbor. Depths berween Tandu Bato and Tulayan
Island are from 11 to 32 feer at lower low warer, The best en-
an [slapd. Depths in chis entrance are up
are several shoal parches, The western

trance 15 east of Tulay
to' 78 feet, but there
entrance is very greatly obstructed by shoals,

There is no information regarding tides ar Tandu Bato, bue
the diurnal range at Tulayan Island, across the channel, is 2.4
teet.
cilities. Formerly there was a stone mole

[ Lawding

and wooden pier, The wooden pier has been removed bur the

end of the mole should not be approached as broken piles are
still chere. In 1937 a |.|¢-J:||| of 6 feet at mean low Warer wis re-

ported at the end of the causeway.

(e} Clearance facilities. A good road connected Tandu
Baro and Jolo,

(d) Availability of supplies, A few tins of gasoline were
stocked near the end of the causeway 1o be used by the bus line
In an emergency

le} Porentiaiity. The wooden pier probably could be re-
constructed for use by small vessels.

(5) Siasi, Siasi Isladd (5° 33" N, 120° 49’ E, HO 4513).
The town of Siasi is on the west side of Siasi Island facing the

channel berween Siasi and Lapoc Islands ( Figure VI - 1309,
Siasi is a constabulary post and the little port serves it

(@) Harbor, Depths in mid-channel range from 30 to 60
feer ar mean lower low warer, When entering Siasi the deepest
water is along the west side of the channel unril apposite the
town of Siasi when the deepest section is near the center,

There is an anchorage in mid-channel southwest of the wharf

Depehs are 36 o 60 feer at mean low water

Diurnal tide range is 4.1 feet. The tidal current runs Srong
through the strait. It lows north on the flood and south on the
ebb. Ar springs it reaches a velocity of about § knots,

(8) Lamding facilities, There was a small government
wharf with a face 47 feet long and a depth alongside of 20

feee at mean lower low water | Fioumre VI - 131).

— —— ——
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(¢} Clearance facilities, A motor boar service connected
Siasi to Jolo, Zamboanga, Bongao, and Sitankai,

(d) Availabilicy of supplies. Fresh warer was piped o the
dock.

Food supplies were obtained in limited quantities. Beef was
plentiful if sufficient notice were given, There was a pubilic
market at Siasi. No gasoline or oil was available,

There was a light plant which supplied elecrricity 1o the
town

(¢) Repasr facilitiesr. None.,

(6) Bomgao, Bomgao Island (5" 02" N, 119" 46" E,
HO 4546).

The port of Bongao lies in the passage between Bongao and
Sanga Sanga Islands near the southwestern end of the Sulu
Archipelago (FIGURE VI - 132). The port facilities were on
Bongao. The port served Bongao, which is the largese town in
the vicinity and was a constabulary pose,

(@) Harbor. Depths in the harbor are generally from 22.5
to 42 feer ar mean lower low warer, Excepe for a shoal wich 16.3
feet of warer, the entrance channel has d{'P'[i'lj of 21 or more
feer ar mean lower low water.

Fiiure VI
Airview of Siasi, losking east ar cown and harbor. 25

30, Xrars

5 June 1935, D85 99023

Fusume 'V

5 F Tn rhe ke ot Sk el the
Looking south-southeast at Siasi wharf. In the background s Siasi Channel and

131, Sian

eastern edge of Lapoc Island. March 1941,

& D85 93056
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FiGure V1 - 132, Bomgao
Air view of the 1own and port of Bongao, No dare, ONI 219.578

Shelter is excellent, there being good protection from all
|j|r1.'\:'f|':||'|‘_|

There is an anchorage almost due north of Dila Poine with
depths of 26 1o 42 feer, It is very small, however, the harbor be.
ing not more than 1800 feet wide ar chis point. Ourside of the
harbor there is another anchorage in Aguada Bay. It would pro
vide one first class and one second class berth bur use of these
would crowd the entrance o Bongao

Arthe extremiry of the reef there was a fixed red lighe, visible
for 7 miles, on a concrere tower 32 feet high.

Mean cidal range 15 3.3 feer, Diurnal range is 4.2 feet.

(&) Landing facilivier, There was a well-constructed wood-
en pier (FIGURE V1 - 133) abour 50 feet long near the norch
east end of the island, A narrow causeway connecred it with the
shore, The depth alongside was 18 feet ar mean lower low
water { June 1937 ) but there was little room for MANCUVErIng.

(e} Clearance factlities, Small steamers went o Jolo,
Sibury, and Siasi, Native vessels sailed ar irregular intervals for
various islands of the group,

(d) Avadlability of supplies. Warer came from wells but
WS mot J:l{ur:iu_'_

No marine or ship's supplies were available,

(e) Repair facilities. None

Frauhe V1 - 133, Bongao

pier and causeway Looking north-northwese, No date
OMI 28576,

The wosden

(7) Sitawhkai (4° 40" N, 119° 23" E, HO 4515)

Sitanku is on the first small island south of Tumindao [sland
near the southwestern end of the Sulu Archipelago. Sitankai
itself is surrounded by reefs which are mostly bare ar low warer,
Its single wharf was ar the edge of the reef 1.5 miles to the
northeast and could only be reached by small boars ar high
water. Despire its unusual situation, Sitankai is reported o have
been a center for trade berween North Borneo and Bongeo and
was the headquarrers of a depury collector of customs.

(@} Harbor. There is no information regarding cides at
Sitankai, bur ar nearby Tumindao Island the mean range is 3.1
feet and the diurnal range is 3.8 feer.

(6] Lamdimyg facilities. The concrete landing on the edge
of the reef was 65 feet wide and 98 feet long with a depth along.
side rhe pile clusters of 18 feet ac mean lower low water, Depths
increase off rapidly to the easr,

e} Clearance facilities. A causcway connecting the dock
to Tumindao Island was contemplated in 1937, but as recently
as 1941 no work had been done.

A customs launch was stationed ac the serelement.

(d) Availability of supplies. Fresh water was scarce. It
was secured from rainwater cisterns or brought in jars from the
wells on Sibutu Island

Some food supplies could be purchased ar the Chinese store in
town.

{e) Repatr facilitier. None,

(8) New Batw Batu, Tawi Tawi Island  (5° 04" N,
119" 53" E, HO 4546,

MNew Bar Batu is on the east side of Baru Baru Bay, which is
in the southernmost pare of Tawi Tawi Island, It is easy of
access, The wown lies behind a mound and cannor be seen from
the bay,

la} Harbor. There is 36 1 60 feet of water at mean lower
low water to within a short distance of the pier.

Mean tidal range is 3.4 feet, diurnal range 4.4 feer. There is
little current.

(&) Landing facilitier, There was a small landing with a
depth of 16 feer ar its face ar mean lower low water. A reef ex-
tending from the shore almost to the end of the landing inter-
fered with its use by large vessels, In June 1937 the pier was re-
ported 10 be in poor repair,

Ce) Clearance facilitier. About 7 miles of road extended
into the jungle

(d) Availability of supplies. Drinking water was SLi[e
plied by wells and had to be boiled before drinking,

There was a small store in town where some provisions could
be obtained

(&) Har-‘ur.r factlitses, None

(9} Cagayan De Sulu, Sulu Iland (67 59N, 118° 32°
E, HO 4348)

Cagayan de Sulu, on Cagayan, Sulu Island, is on the eastern
shore of Gunboat Harbor, sbout | mile west of Tandotao
Point. It is almost completely landlocked and was a pore of call
tor interisland vessels, Copra was the chief export

(@) Harbor. Gunboar Harbor is about ¥ of a mile long
and V% a mile wide, bur deep warter is very limited

During the northeast monsoon the best anchorage is ar the
southwest anchorage about 7 miles west of the port, Depths are

E— SN —
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34 to 66 feet ar mean lower low water, The battom is sand and
coral. During heavy weather a swell sometimes breaks com-
munication with the shore, There is also an anchorage on the
south side of the island off the middle of three remarkable cra-
ter basins. The depeh is 60 feer,

In 1940 a light on a white concrete ower 32 feet high was
to be established ar position 6° 59° N, 118° 33 E. There is no
informatioh as to whether it is in place.

High water interval is B hours. The heighe of higher high
water is 4.2 feet; the lowest tide is -1.5 feer,

(&) Landing faciliies. A pier, consisting of a causeway
21 feer wide and 84 feet long, and a wharf 34 feer wide and
101 feet long provided a berth 131 feet long with a depth ar
mean lower low water of 13 feer (Ficure VI - 134}, Inter-
island vessels of not more chan 12 feer draft used the wharf,

(e} Clearance facilities. There was a road leading north-
west across the island to the north shore,

A radio station was mainmined by the Bureau of Posts and
was located V2 mile from the pier.

(d) Availability of supplies. Rain water furnished the
town's warer supply. At half tde warer could be obrained from
a spring at the landing place near the southwest anchorage, and
ar & watering place inside Jurata Bay on the sourh side of the
island

Supplies were extremely limited bur fresh beef could be se-
cured.

Le) R{Ii'.IJ:F facilities, Mone,

E. Northeast Borneo,

(1) Usukan Bay (67 22° N, 1167 21" E, HO 3050).

Usukan Bay is about 4 miles north of Ambong Bay on
the north coast of Borneo, There was a government settlement
at Usukan Bay, and the port was the principal outler of rrade
from the interior,

(@) Harbor. General depths are from 42 to 54 feet ac

mean lower low warer

The bay is open o the northwest, bur otherwise s well pro-
tected.

Usukan Bay, nearly 1% miles long and from %4 w 1 mile
wide, provides the most secure anchorage north of Gaya Bay,
bue it has lirtle or no protection from the wese. There are re-

parted o be three 1,800-foor berths in 42 or more feet of warer,
but only one of these is protected from westerly weather. Dur-
ing the northeast monsoon protection would be better and a
fourth berth south of Usukan Island could be used. There is
space for abour 15 YH-foor berths, but only rwo of these have
amy protection from the wese. The normal anchorage is about
half a mile from the customhouse with the latter bearing 80°.

High warter, full and |.|'|.:l|:1g|.', i5 at 10 hours 15 minutes.
Springs rise 6 feet and neaps 4.5 feet

(b)) Landing fecilities. A single lighely constructed pier
had shallow depchs alongside and only ships’ boats could use
it {(FiGure VI - 13%).

" There were no lifring appliances available and no storage
facilities.

(e} Avalability of supplies. Water was available from
the streams ae the head of the Bay excepr possibly after a long
droughe

() Reparr facilitses. None.

(2) Kudat Harbor (67 53" N, 116
2798, HO 2799).

Kudar Harbor is on the western side of Marudu Bay on the
norch coast of Borneo, It was a setclement of the Norch Borneo
Company and the distriburing center for the various tobacco
and rubber estates in this vicinity, Kudar Harbor served this set-

51°E, HO 2119, HO

tlement.

{a) Harbor. The harbor s 4 miles deep and, berween
Tanjong Bornugus on the north and Tanjong Tigasamil on the
south, s | V4 miles wide.

From Sandilands Rock to a poine one-half mile west of the
picr depths are from 18 to 60 feer. West of thar the harbor
grows increasingly shallow,

The harbor is sheltered from the swell of the northeast mon-
soon by a reef of sand and coral that exrends from Tanjong
Bornugus.

Berween Sandilands Rock Light and the 36-foor line there
are five 1, 800-foor berths in -:{l:'in:h.i. of from 36 w 54 feer ar
mean lower low water, Twenty-two 900-foot berths could be
located in the same area, Berween the 18 and 36 foor lines chere
are 17 additional berths,

The entrance o the port was well marked and lighted, Sandi-
lands Rock Light was a I]il:hiru.: white light ( perind 3 seconds,

Ficune VI - 134

The pier at Gunboar Bay. Pric

Cagayan de Suln
et April 1935, ONI 56408
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Figure VI - 13

Ulrskan Bay

Looking south at the pier. No dace. QM1 130-200

nd, eclipse 2.7 seconds, candlepower 100) on a pile
high on a red tower ar 67 52° N, 116° 52 E
miles, Wharf light was a fixed red light (under
high on the pierat 67 52" N, 116

Aash .3 seco
It was

visible for 4
1O} candlepower) 15 feer
517 °E. It was visible for 2 miles, but obscured
pare of the harbor.

Gueritz Rock Beacon was on €
ing 1507, 1,800 feet distant from the
wooden beacon 12 feet high surmounted |'-:. a white top mark
When o vessel was -'hl'tl.rl.nl a highe was shown from chis bea
can

It 15 high water, full and ¢
utes. Mean diurnal range is 4.5 feet
At the town there
. During ¢
ean lower low

over the west

rueritz Rock which lies be
whart lighe. It was a

hange at abour 10 hours 50 min-

Tidal currents are weak

was a jerty with

facr,
a tace 132 feer long (FIGURE VI

mansoon it had a depth alongside of 1
water. During the northease monsoon it had a deprh of 16 feet

sourhwest

| leet it mi

There was a M INg b iy southwest of the jetty

Photographs show a second smaller jetty e

st Of

ine. There is no informafdion as to the deprh alongside

Fisure Vi1 - 136, Kudar
1 Aar view of Kudar Harbor looking northwest

1938 O] 124-TE6

There was a bonded warechouse in the customs building, e
nd 25 feet wide. There was a rice warchouse

was 40 feer long a
It was 48 feet long and

tboue 150 feer from rthe customhouse

wide

miles of metalled

() Clearance facilities. There were
e 'r'l':'ll".]«f!.'.
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(d) Avatlabili W arer was piped m the pier
bur was not espectally good. It should be boiled before use for
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drinking purposes. Excellent water could be obtained ar Mem-
pakit on the eastern shore of Marudu Bay

es were obrainable; fruits were plentiful,
ine supplies were available

facilisier, WNone

116° 517 E, HO 2798),
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(d ) Repair facilities, None.

(4) Labad Datu (5° 02' N, 118" 20" E, HO 3044).

wmnmmmﬁmm&.mm
hmﬁ@md&hﬂddhmﬁhﬁﬂ!&mh&z
mm:mmmmm#mﬂm
which was the of the Resident of the Districr and
nlnoflheﬂlnﬂhr'l‘ubnmﬁnmm.

(4) Harbor. Depths range from 24 to 96 feet ar mean

water springs. No dredging
The harbor is almost 5 miles and approsimately 2
miles wide at its widest poine. o .
_Nu:&ui&h:hlmdm;mlnuu:mmmm
mdtpthmidﬂm?ﬁhuummhn&lnwum,mdli
mfmhﬂluinﬂfmotm.ﬂnchonpiniﬂﬁumr
mudhorpnmhlhuﬁuundbeﬁmvwwhlndﬁurllﬂﬁ
off the pierhead. There is no information as tw its size.
.u'.nhmmvip:hnuhh-dbmm-dmwninnnmw-ﬁ.

TanLe VI - 6
AIDS TO MAVIGATION AT LAHAD DATL-

Trirop BEACON :
Tven MARKED LocaTion
Triangle top 7 Western extremity of Tingger Reef
Red cylindrical wp 3 Halloran Reef, 2400 feer off the cen-

ter of N coast of Sakar Island

Bed cylindrical wp 9 Southern extremity of Voorwyk Reef
Red cylindrical wop 10

" Western extremity of Voorwyk Reel
Red cylindrical wp 10 Ome third of 2 mile south of Gray Reef
Triangle op 12

Western exsremity of Gosungan Reef
Red cylindrical top 12 Gray Reef—small coral reef 2400 feet

south of the pier

Circular wp 13 Southern extremity of Bershesherk,
coral parch

Triangle top 14 Edge of shore reef about 3990 feer
east af pier

Red cylindrical wp 14
Red cylindrical cop 16
tted cylindrical wp 18

Eastern extremity of Tingger Reef
Eastern extremicy of Voorwyk Reef
Northern extremity of Gosungan Reef

The spring vidal range is § feet.

(b)) Lamding faciliies. There were 2 piers at Lahad
Daru. A T-shaped pier 1,350 feet long and 90 feet wide ar the
head extended in a southeasterly direction from the southwest-
ern corner of the settlement (FIGURE V1 - 137). The depth at
the head was 18 feet ar mean low warer springs.

A wooden pier, with native houses on it, projeceed a short dis-
tance from the shore. Rails on it were connecred with the light
railway,

No cargo-lifring appliances were available,

There were B warchouses. The government rice ware-
house had an ares of 1,600 square feer. The customhouse and
warehouse each had an area of 1,444 square feet. The Darvel
Tobacco Company warehouse had an area of 2,300 square feer.
The Lahad Daru Cultuur Maatschapping warehouse had an area
of 1,230 square feet, There also were 3 Chinese-owned ware-
houses, each having an area of 1,100 square feet.

(c) Clearance facilities. Surfaced roads extended a few
miles over the lowlands of the coast from Lahad Daru. A lighe
railway led norch from the Darvel Bay Tobacco Company estate
to the Segama River estare about 10 miles distant. It also con-
nected with the wooden pier.

Lahad Dutu was connected by relegraph and eelephone wich
Sandakan.

(d) Availability of supplies. Water was supplied 1o the
village by a pipeline from a small creek abour 14 mile away, It
had to be boiled before using it for drinking purposes. Warer

Vegetables and bread were plentiful but beef was difficule o

(e} Repair facilitiesr. None, However, the harbor could
accommodate a drydock.

(3) Simporna (4" 29° N, 118" 37" E, HO 3044).

Simporna is on the east coast of Borneo not far from Tawao.
It was the residence of the highest native chief.

{a) Harbor. The port lies on a narrow channel, Trusan
Tando Bulong, in which depths range from 66 w 120 feer at
mean lower low water except where a reef with a depeh of 30
feet extends 34 of the way across the channel from the eastern
side of the entrance,

Trusan Tando Bulong was very well marked by small wood-
en tripod beacons which had been erecred in the following posi-
tions:

Two beacons 43 mile apart on the esstern edge of the reef nosth-

wiird of Simporna;

Four beacons on the eastern edge of the reef eastwald of Hood

Hilr; !

Theee beacons on the sourheastern edge of the reef southward of

Hood Hill;

Two beacons nearly 14 mile apart, narth and south, on the eastern

edge of the reef off the northwestern point of Bumbum Island:

Gmhummdwmmwmdydhrﬂ,uﬁmm-

western point of Bumbum Island and nearly 1 mile norchward

of that poinr;

Twnhnwunu:hemﬂp-xhdmeuﬁﬂr-mdpnf

Creagh Reef ar abour 14 mile northwestward of Sipangao Is-

land. ;

Spring tidal range is 5.2 feet,

(&) Landing facilities. A pier projeceed nearly 44 mile
over a reef into deep water (FiGure VI - 138). Local steam-
ers lie alongside the pier when visiting Simporna.

No cargo handling equipment and no warehouse facilicies
were available,

(¢} Clearance facilisies. No information.

(d) Availability of twpplies, Good water could be ob-
tained from wells about 14 a mile from the pier,

() Repair facilivies, None.

{6) Tawao (4° 15'N, 117° 53 E, HO 3032).

Tawao is ar the mouth of the Tawao River on the north shore
of a long bay lying berween Sibitik Island and the mainland of
British North Borneo. The port served the settlement of Tawao,
which was the headquarters of the districe officer and the center
of a large trade in rubber, coconuts, agriculrural ‘products, live-
stock, and timber.

{a) Harbor, Tawao iself is a small port but the bay on
which it lies is more than 20 miles long and from 3 to 6 miles
wide.

Mean low warer depths range from 30 feet off the western
end of Sibirik Island to 102 feet south by ease of Tawao,

Wich serong southeage to southwest winds it was dangerous
for ships to remain alongside the main pier, In all other winds
shelter is good.
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Air view of village and causeway leadi

Vessels usually anchor in 78 feet abour 1,500 feet off Tawao
poine; small vessels may wroach closer, In the |'|.|_}.- in front of

for a large

Tawao there is roon

number of ships.

There wa

a hxed whire light { 100 candle power) on the

outer end of

Tawao pier. The light was on an iron feamework
tower 30 feet |

Spring
feer. H

es overhead. Tides are ustitlly semidiurnal. The

gh and was visible & miles

rides rise 9 feet, neaps & feer. The spring ra

e 15 B

v water 15 6 hours and 50 minures after the moon s
rent in the

bay ranges from 134 knms ar flooc ar ehb ride

wities. A pier 726 feer long w

150 feet long and 40 feer wide had a deprh along

€ At low water springs at its western end and
rn end
pier owned by the Borneo Fishing Com

feet ar low warter '\-l'\lII!'J_"u At IS casl

we wharf, Large steamers unl

A few lighters wich caps

able

{c) o anvce facilities. The small pier was connecred by
# double hand crolley line €17 8" gauge) o the Tawao Rubber
estate, & miles distane

A radio station and a relephone system were ar Tawao
(d) A
able bur was not suitable for drinking purposes,

Uity of supplies, Well warer was usually avail-

37, Labad Dy
; to wharf, Looking wese. No date. ONI 124-753,

E

hish,

MICE,

g%, beet, and buffalo meat were moderately plenciful;

d fresh coconuts were o be had in abundance. Wich 2

days notice unlimited quantities of fresh wbles were avail-

able,

(e) Repair facilities, None,

(7) Tanjong Selor (27 50°N, 1177 227 E, HO 3044
Tanjong Selor is a river pore at the head of the delea of the

The

¥ main branches connected by many chan-

Boelangan River aboue 40 miles inland from the

estuary is formed
rcls

{a) Harhor. The n

er 15 mavigable o Tanjong Selor by

steamers of 11 foor drafe, T i5 always ac least 11.8 feer of
warer
The pore is limited by the width of the river and only 1

vessel can be accommodated ar a

i3

There is an anchorage opposite the Sultan’s house with

depths of 18 feet ar me wer low warer

The Muara Makapan fairway buoy marked one of the en
trance channels. The channel leading to the Muara Salinbars
wits marked by a black can buoy

The following tide signals were made from the government

per

|
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Blue Bag or 2 red lights at night b currens;
Red flag or | red light se nigh flood current;
White flag or no lights shown ar night slack warer.

Tides are single or double daily depending on the moon's
declination. Springs rise 714 feet, neaps 3 feer. Spring tides
reach as far as Tanjong Selor. The ebb current aceains irs Ereat-
est speed (2 knows) at spring tides and 1.5 knots at neap tides
near low tide,

(&) Landing facilities. There were 3 piers. The govern-
ment pier was 63 feet long and had 13 feet of water alongside
at mean low water springs; the other 2 piers were 82 feer long
and had 12 feet of water alongside at mean low water springs,

There was a customhouse near the government quay

te) Availabilicy of supplies. Supplies were difficulr w
obtain and then only in limited quantiries

There was a radio station and telephone cables were laid
across the river ar Tanjong Selor.

(d) Repair facilities. None

(8) Tanjong Redeb {approximarely 27 12° N, 128° 00°
E, HO 3044).

Tanjong Redeb lies where the Sungais Makam (Makam
River) and the Kelai River join to form the Beraue River It
is 50 miles upstream from the mouth of the river, It was the
headquarrers of a government official and the center of jungle
trade.

(a) Harbor. The minimum depth in the channel is 12
feer ar mean low water springs, The Kelai is navigable for ves-
sels of 10-foor drafr as far as the village of Merasa, & distance
of about 27 miles above Tanij ng Redeb, The Makam is nave-
gable for vessels 12 ta 13 feer draft as far as the junction of the
Sidoeng eributary 22 miles above Redeb, Pilots are essential
for naviganon on these rivers

Local knowledge or a large scale charr showing the existing
state of the buoyage would be necessary for procecding up
river

Spring tides rise 9 feet on the bar near Sokkan and 5 feet at
Redeb. Ebb current in the river had a speed of about 3 knots,
flood current a speed of 2 knots, From 2 days before until 2 days
afrer semidiurnal spring rides abour .3 foor should be added o
the mean level and from 2 days before unril 2 days after neap
tides the same amount subtracted, On other days the influence of
the semidiurnal tide s negligible,

(B) Landing facilities. The government wharf was 140
feet long and had 24 feet of water alongside. It was in front of
the customhouse, There were 4 other wharves for use of na-
tive crafe only,

Limited storage facilitics were available.

There was a coal loading place for vessels of the K.P.M. at
Telock Bayur { Bedawara ). This settlement is on the right bank
of the Sungai Makam, abour § miles above Tanjong Redeb.

(e) Clearance facilities. Vessels of the K.P.M. called regu-
larly.

There was a radio station at Tanjong Redeb,

(d) A!-J.I;Jr.l!':']]lh'} af Juf‘-"l'-u"n's There was no pure water
available

Coal provisions were available in small quantiries,

(&) Repasr facelities. None.

(9) Bewnoa Barw (0° 59° N, 1177 59 E, HO 3033)

Benoa Baru is also called Sangkoelirang. Ie is ar the mouth
of the Sangkoelirang River on the northwestern shore of the
Makassar Straits

(@) Harbor. The size is limited by the width of the river
Ar Benoa Baru it is more than 1% mile wide,

The encrance was well marked. The depth is 26 feer, Vessels
drawing 20 feet can reach Benoa Baru at all times

There was flashing white light ( period 8 seconds, flashing
2 seconds, eclipse 6 seconds) ar 07 46° N, 118" 05" E. It was
visible for 11 miles. The light was obscured behind Miang
Besar and Miang Kechil,

A fixed white light was shown from che head of the pier at
Benoa Baru,

Ar Miang Besar ar the mouth of the river there are double
daily tides from December to February inclusive, those in the
evening being higher than those in the morning. Only ar neaps
is a single daily tide somerimes observed. The spring range is 8.4
l:l'l'r

(&) Lamding facifties. In frone of che village there was
a wharf abour 50 feer long. The depth alongside is reported 1o
have been 200 feer ar mean low water springs. It was used by
coastal vessels of not more than 700 to 800 gross tons. The
South Sea Forestry foating dock, abour 150 0 160 feet long,
was also used for disembarkation.

There were sheds on the wharf

(¢) Clearance facilities. Regular boar service was main-
rained o Samarinda

FIGURE V1 - 138, Simporna.
Looking approximarely souch at the pier and landing smge. No date. ONT 130-194
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A wireless telegraph station was located ot Benoa Baru.

(d} Availability of swpplies, No pure warer was available,
Food was obeainable in small quantities. Fuel was not available
in this port.

{#) Repair facilities, None,

F. Northern Celebes Sector.

(1) Tomimi, Celebes Inland (0° 30° N, 120° 33 E).

Tomini is on the south coast of the northern arm of Celebes
Island near is western end (FiGure VI - 139). The landing
was in front of che village.

{a) Harbor. The harbor, Tomini road, is an open road-
stead in the northwest corner of the Gulf of Tomini. The 10-
fathom contour lies about 200 yards offshore,

The anchorage is off the western part of the village, with the
fagstaff bearing about 0°, Eastward of the anchorage are 2
reefs with 7 and 1 fathoms of water over them. The lateer was
‘marked by a beacon.

(&) Landing facilities. There was g pier or landing stage
‘about 250 feet long, near the Rajah's house, which extended

* 1o the edge of the coral reef.

(e) Clearance facilities. Vessels of the K.P.M. called reg

ularly,

i
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Figune V1 - 139, Tomin,
Map showing location of pore (inset) and pare plan showing location
of facilities.
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FiGure V1 - 140, Tilsmonta,
Map showing location of port (inset) and pore plan showing bocstion
of facilities

(2) Toeladengpi (Tuladenggi, Celebes liland (0°
N, 121° 09" E).

Toeladenggi is on the Toeladenggi River, which fows inm
the western end of the Gulf of Tomini, Celebes Island (Fic-
URE VI - 139). The river is navigable for large praus. No land-
ing facilities have been reporeed.

{a) Harbor, The harbor is an open roadstead. The 10-
fathom contour lies 300 yards offshore. A partly drying bank
of mud and sand projects 600 yards from Toeladenggi Poine,
with some detached reefs southward of it. The reefs near the
100-fathom contour, abour 4 miles offshore, are all marked by
discoloration, AT

Anchorage is available in 18 to 20 fathoms, over o mud bot

24

| tom, off the mouth of the river.

(h) Landing facilities, There were no piers at Tocla-
denggi.

(e) Clearance facilities, Vessels of the K.P.M. called reg-
ularly.

(3) Tilamoreta (Tilamuta), Celebes Iland (0" 30° N,
122° 21° E).

Tilamoeta is on the northwes: shore of Tilamoeta Bay, an
arm of the Gulf of Tomini, on the southern side of the nosthern
arm of Celebes Island (Ficure VI - 140). There was & pier in
front of the town,

{a) Harbor. Tilamoeta Bay is o natural harbor, with
depths ranging from 30 fathoms ar the entrance 1o 10 fachoms
at its head. The width berween the 10-fathom contours ranges
from abour 1 mile ar the entrance to about 200 yards at the head

of the bay, and is about 1 mile long norchwest-southeast, Tt is
open o the southeast,
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There is good, but confined, anchorage in Tilamoeta Bay, in
mhmm;WMMMM'mJL,
The average annual rainfall is 67.3 inches.

(b) Lamding facilities, Landing facilities consiseed of a
Pﬁﬁlﬂ)fﬂhﬂ&mm&wﬁ!wihm
its

() Clearance facilities. Tilamoers
for the KLPM. e

(d) Availability of rupplies, Provisions were not obeain-
ahle.

1) Kotaboena (Kotabuna), Celebes Island (0° 48° N,
124° 40" E).

Kotuboena is on the southeast coast of the northeastern pen.
insula of the Celebes Island, about 50 miles south-southwese of
Manado (Figure VI - 141). No landing facilities are reporeed.

{a) Harbor, The harbor in Kotaboena road is an open
roadstend berween Koemeke (Kumeke) Island and the main-
land. The 10-fathom contour lies from 175 w 300 yards off-
shore. The western end of Koemeke Island is about 475 yards

L
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(5) Totok, Celebes Iiland (0° 51'N, 124° 42'E).

Totwk is on the western shore of Took Bay, on the cast
coast of the norcheastern peninmula of Celebes luland, 4 miles
north of Kotaboena (Figure VI - 141), The village was of
lietle importance, except as the site of the Towk Goldmine
Company, which had a pier south of the village.

(#) Harbor, Totok Bay is a spacious narural harbor. The
south side of the bay is formed by & narrow rongue of land,
which terminates in a reef with some rocky islews on it The bay
can be entered berween Toelang (Tulang) Island and the
mainland, or between Hogaoe (Hogow) and Dukokajoe (Da-
kokayu) lslands, Both channels are wide and clean. A river
north of the village usually discolors the water so that the shore
reef cannot be seen.

The anchorage is eastward of the pier in 12 to 15 fathoms.

(k) Landing facilitier, Facilities at the port consiseed of a
pier (Fiure VI - 142}, 330 feet long, belonging o the mining
company, which also maintained several large warehouses and
storage places.

(¢} Clearance facilivies. Vessels of the K P.M. called ev-
ery 2 weeks,
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Froums VI - 141, Celebes liland, NE Peninsuls.
Map showing location of pores.

off the mainland, The width of the channel, berween the main-
land and Koemeke Island, is from 150 o 283 yards berween
the 10-fathom contours, with & minimum depth of 16 fathoms.
There is safe but confined anchorage in 12 o 15 fathoms,

abreast some coconur orees on Koemeke,

(&) Landing faciliier. No piers are known w exist.

{¢) Cleavance facilities. Kotaboenn was a port of call for
vessels of che K.P.M.

Ficure V1 - 142, Tork.
Map showing location of pore Facilicies,

(6] Kema, Celebes Infand (1° 22° N, 125° 03" E).

Kema is in a bight on the east coast of the norcheastern pen-
insula of Celebes Island, sbout 19 miles southeast of Manado
(Figume V1 - 141). It was a complimensary port to Manado,
providing perfect shelter in the northwest monsoon when Ma-
nado road is unsafe. No landing facilities are reporeed.

Morth of Kema, the Sawangan River discharges into the
harbor, The entrance is dry at low water,

{#) Harbor. The harbor, Kema road, is an open road-
stead. The 3-fathom contour lies from 230 m 430 yards off-
share; the 5-fathom contour from 350 to 630 yards; and the 10-
fathom contour from 1,130 w 1,500 yards offshore.

On the northern side of the roadstead, oumside the 10-fathom
contour, at o distance of 300 yurds offshore, is & detached rock
with 1 fathoma nf water over it. 1 mile 76" from the mouth
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of Sawangan River. A shoal with a least depth of 3 feet lies 600
yards 161° from Kema Light. The width of the shore reef of
Kema increases wo the northeastward. Depths over it are uneven,
When approaching from southward vessels must avoid the reef
extending from the south point of the bighe.

There is good anchorage at Kema road through the gréaer
part of the year, although open o casterly and southerly winds,
There is anchorage southeastward of the village in 5 w 10
fathoms.

A fixed red light, 24 feet above high water and visible 3
miles, was shown when vessels were expected.

Tides rise up o 344 feet. A current sets northward along
the coast with a velocity of 1 o 114 knots,

The average rainfall is 63.6 inches.

(b)) Landing facilities. No piers are known o exist. Land.-
ings were probably made on the beach (FiGure VI - 143).
During the southeast mensoon, from June through Seprember,
the swell breaks heavily on the beach, but landing can always
be made at the southern part of the roadstead by the old coal
sheds.

(¢} Clearance facilities, Vessels of the K.P.M. called reg-
ularly. Roads connected the pore with Manado and Amoerang
(Amurang).

(d) Availabilicy of supplées. The water from Sawangan

River is fit for use.
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FiGuRe VI - 143, Kewa.
Map showing location of landing places.

(7) Talise Island (1° 50° N, 125" 04’ E).

Talise is on the southeastern poine of Talise Island, which is
abour 5 miles off the northeasternmost poine of Celebes Island
(FiGURE VI - 141). The Molukka Trading Company had a
pier in front of the village.

() Harbor. Talise road is o natural harbor, sheltered
by surrounding islands. The 10-fathom contour lies from 300
tw 623 yards offshore ar Talise,

There is good anchorage in a depth of 10 to 12 fathoms, with
the house near the root of the pier bearing 309°, and the west

mngent of Kinabahoctan Island 47°, beeween the head of the
pier and a reef of 414 fathoms. Small vessels could anchor be-
tween the pier and a black can buoy in the roadstead, with a
stern hawser to the pier.,

Spring tides rise from 2 to 7 feet, and neaps from 14 w 54
feet. The flood current runs northwestward through the pas-
sage berween Ganggs, Tendila, and Talise, and to the north
between Talise and Bangka. The flood current on the west side
of Talise runs due north, and meeting the current from berween
Talise and Bangka, forms a rip tide which is encountered 3
miles o the northwest of the north point of Talise Island,

The ebb current runs berween the islands to the southeast
and fair through Bangka Strait. Tide rips are formed off all the
salient points, and there are heavy races o the northward and
northeaseward of Banglka!

(&) Landing facilities. The sone mole, which extended
to the edge of the coral reef (FiGURE VI - 144}, was about 300
feet long, and had a shed at the end.

{¢) Clearance facilities, Talisei was a port of call for
EPM.

(d) Availability of supplies. Good water was obeained
from a spring near the mole. There was a small government
coal depot of abour 6,000 tons capacity at Talise, where coal
could be taken in at the rate of 200 wns per day.
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FIGURE VI - 144. Talise.
Port plan showing location of facilities.

(8) Amoerang (Amurang), Celeber Island (17 12° N,

124° 34’ E).

Amoerang is in the southwest part of the head of Amoerang
Bay, on the northeast coast of Celebes Island, about 29 miles
southwest of Manado (Fioure VI - 141). No landing facilities
are reported,

(&) Harbor, The harbor in Amoerang road is an open
roadstead, in the southwestern part of an inner bay formed by
a tongue of land which projects from the south shore of Amoer-
ang Bay. Amoerang Bay is deep and free of dangers. The 10-
fathom coneour lies 25 to 329 yards offshore, It is abour 8
miles wide ar the entrance, berween Tetapaan Island and
Walintau Point, and 5 miles wide at the head. It indents che
coast abour 8 miles castward. The bay is open o the west and
northwest. The roadstead is safe during the entire year, bur the
bottom is very steep, and it is necessary to secure astern with a
shore mooring.
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ancharage,
The tidal range is from 3.2 o 5.2 feer.
‘The mean temperarure is sbout 79°, maximum 90°, and
minimum 73°, The average annual rainfall is 123 inches,
(b) Landing facilities. There weee no piers.
; le) Clearance facilities. Vessels of K.PM. called every

i9) mmm& Celebes Inland (0° 51'N,
Km@dmg'ulvilllmmdhuborlnuudon
Bay, which opens on the north conse of Celebes Island ( Fioure
VI- 145). There was a pier ar the head of the harbor.

{a) Harbor. The harbor, which lies along the southeast-
ern shore of Koeandang Bay, is abour 2 miles wide st its meuth
by abour 2 miles long, outside the 3-fathom contour, with
depths up to 16 fathoms. It is formed and largely peotected
Pniuﬂpth?IdluiPhunhmﬂ.mhedhlhumb:
lies in the western part of the harbor's mouth, The shoreline
south and east of the anchorage is of mud and coral while the
shore of Pajoenga Island is generally bordered by a fringing
recf,

Anchorage which is safe in both monsoons, is available along
the east shore of Pajoenga Island in depehs of & to 16 fathoms.
Anchorage i prohibived within 3 miles of the cable house be-
tween 168° and 188°, A flashing white light, 46 feet above
high water and visible 12 miles, was shown at the entrance
Kocandang Bay. A fixed red lighe, 17 feer high and visible 5
miles, was shown from & point on shore in front of Kwandang.

(b)) Lending facilitier, Facilities at the pore consisted of
a pier, abour 230 feer long, located at the end of the continua-
tion of the road on which the police station was locared.

(¢) Clearance factlitier. Vessels of the K.P.M. called reg-
ularly.

(d) Availability of swpplies. Peultry and fish were avail-
able.
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Fious VI - 145, Koeandong and Soemalara
Map showing location of pares.

(10) Soemalata (Sumalata), Celebes Inland (0" 59" N,
122° 31" B).
Soemalara is on the north const of Celebes Island, about &

miles west of the western entrance point to Koeandang Bay.
(FiGuRE VI - 144). There was a pier ar the village. i

(@) Harbor. The harbor, in Soemalata road, is proeceed
from eastetly winds by Dojanoemo {Dojanumo) lsland snd
south of its east point and another reef southwesterly
western point. There are nasrow channels berween the
and the reefs. A mile northwestward of Dojancema Is-
is Hoclwa (Ulawa) lslet, and 3§ mile northeastward
is a large drying reef. A 4-fathom shoal is locared about
mile south-southeastward of the eastern point of Dojancema
Island. The channel off the castern end of Dojancema Island
is abour 150 yards wide with a central depth of 13 fathoms,
and that off the western end s abour 100 yards wide with a cen-
tral depeh of 10 fathoms; while the channel in Soemalata road,
in front of the village, is abous 800 yards wide, with depths up

The beach in the vicinity of Soemalata is sandy with the 3-fath-
om contour 100 o 300 yards offshore,

Soemalaa road furnishes good ancharage in the south mon-
soon and fair anchorage in the northwes: monsoon, During the
northwest monsoon, there is safe anchorage in 17 fathoms, over
mmthufnujlmlﬂlniﬁhwrwdbemnm

(&) Landing facilities. There was a pier at Soemalata,

(e} Clearance facilitier. Loading and unloading was car-
ried on by lighters. In bad weather and a heavy sea the cargo is
firse taken w Dojanoemo and afterwards carried to Soemalar.
Vessels of the K.P.M. called every 4 weeks.

{11) Tamg, Celebes Island (1° 03° N, 121° 38’ E).

Tang is on the western shore of a lasge bay that lies berween
Capes Loboe (Loba ) and Kanjai (Kandjai) on the north coase of
Celebes Island (FiGune VI - 139), The landing pier was located
south of the village.

{#) Harbor. The hatbor is in Paleleh roads. Minor pro-
tection is provided by Paleleh Istand, Jellesma Istes, and the
high rongue of land thar lies berween Tang and Paleleh vil-
lage. Paleleh Island is surrounded by o partly drying reef, while
 4-fathom shoal extends abour 300 yards southwesterly from
Jellesma [sler. Although the bay is comparatively shallow, with
depths of 10 to 30 fathoms, the bortom near the shore, in the
vicinity of Tang, drops off steeply, with the 10-fathom contour
within 200 yards of the beach. The shore is sandy. A small 3-
fathom parch lies 2,100 yards 59° from the south poin of
Paleleh Island.

The best anchorage is southward of Jellesma Islet in depchs
of 12 to 15 fathoms, over mud.

The average annual minfall is 104.2 inches, with 12.6
inches in January, the wettest month, and 5.1 inches in August,
the month of least rainfall. A fxed red lighe, visible 2 miles,
was shown from the outer end of the pier.

(&) Landing facilities. A landing pier extended about
425 feet from shore at a point about 100 yards south of the wil-
lage, to a depth of about 1-fathom.

{¢) Cloarance facilitier, Vessels of the K.P.M. called ev-
ery 4 weeks

{12) Boeol, Celebes Iland (1° 10° N, 121° 27" E).

Boeol is on the north coase of Celebes Island, about 250 miles
west of Manado (Fioure VI - 139). No landing facilities are
reported.

jromy
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(a) Harbor. The harbor is in Boeol roads an open road-
sicad, open to the eastward, The 10-fachom contour is 570
yards offshore. Inside the 15-fathom curve, depehs decrease
rapidly. During easterly winds the roadstead is unsafe.

Anchorage is available in 30 fachoms abour 14 mile offshore,

(b)) Landing facilities. There were no piess.

(¢} Clearance facilities, No data are available,

Boeol was a port of call for che K.P.M

(d) Avallability of supplies. Good warer could be ob-

wmined from the river,

(13) Kampoengharoe, Celebes Inland (1° 02' N, 120°
49" E).
Kampoengharoe is on the eastern shore of Tolitoli Bay, on
the northwess conse of Celebes Island (Figune VI - 139), It
was the center of rade for the surrounding country, There was
a pier at the village and anather on Laboean Dedeh Point.

PREPARID OF THE BOARD OF ENQINCERS FOR

RIVERS lﬂ_ﬂ HARBORE, CORPE OF ENQINEERE.

| erl..coral m...mud | '
QUNGINGS 1M FATHOMS

FiGuRe VI - 146, Kempoengbaros,
Map showing location of porr facilities,

{a) Harbor, Tolitoli Bay is a natural harbor, There are
depths of 18 fathoms in the bay, decreasing rapidly within the
10-fathom contour which lies berween 60 and 530 yards off.
share. The bay is about 114 miles in diameter. It is open o the
nosthwese

The bay affords secure anchorage in all seasons. Anchorage is
available in che eascern parr, 14 mile off in
depths of 18 fathoms, over & mud bosom. It is advisable noe m
anchor in less than 16 to 18 fathoms.

A fixed red light, 14 feet above high water and visible 2
miles, was shown just wessward of the pier at Laboean Dedeh
Point.

The tide varies from 14 w 214 feet.

(&) Landing facilitier. The facilities in Tolitoli Bay con-
sisted of u pier ar Kampoengharoe at the head of the bay, and
another eastward of Laboean Dedeh Point, the north point of the
bay.

imyurul(mwugbum { Reference number 1, Fig-
URE V1 - 146) was 8BS feet long and had a depth of 24 fect
along the head.

A wooden pier founded on screw piles, eastward of Laboean
Dedeh Point (Reference number 2, Figune VI - 144), was 85
feet long and 42 feer wide at the head, with 30 feet of water
alongside. There were no moaring bollards or buoys, bus haw.
sers could be made fase to the neighboring trees. With strong
westerly winds it is advisable 10 moor with bow to the south.
westward, There is ample swinging room.

(¢) Clearance facilitier. Vessels of the K.P.M. called at
Taolitoli Bay,

(d) Availability of supplies. Drinking water was not ob-
tainable. Provisions were scarce.

(14} Stadang, Celebes Itland (0° 52° N, 120" 20° E).

Seadang is on the west shore of Bananga Bay, an arm of Don-
do Bay, on the norchwest coast of Celebes Island ( Ficune V1 -
139). There was & pier ar the village.

{a} Harbor. Bananga Bay, which is about 2 miles wide at
its mouth and indenred about 2 miles, is rocky on the east shore
and sandy on its south and west shores.

Sheltered anchorage is available in 38 fathoms, abour 500
yards from shore in front of town, with Banga Poinr bearing
lZ'.l“mﬂfiﬂlh:vl]hgﬂ!?ﬂ".md&pn&ﬂympngﬂﬂn.

(k) Landing facilities, Facilities at the pore consisted of i
pier of light native material.

le) Clearance facilisies. Vessels of the K.P.M. called oc-
casionally to Joad copra.
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