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Since the land areas within the region under consideration
are so scartered, no one area can be rermed critical. There are,
however, 4 arens each, located on one of the major islands of
the region, that have considerable stracegic importance. These
include the Kaoe Bay area of Halmahera, the Bukidnon Up-
lands of Mindanao, the Island of Tarakan off the east coast of
Baorneo, and the Minahasa Region of Celebes. The serategic
importance of the first two and the last is the result of terrain
and position. The third, Tarakan, is important only because of
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B. Bukidnon Uplands, Mindanao.

Despite the face that this region is located in the central por.
tion of the island, it is the narural fortess of Mindanao. Its in-
numerable airfields and potential airfield sites, its nacural de-
fensive phase lines, and its road connections o both the northern
:ndm&ﬁnmnlmmlhiﬂmhﬁllmﬂdﬁm
by ground and air forces.

C. Tarakan, Borneo, (PLANS 40 and 46).

This island is located just off the swampy delm area at che
mouth of the Sesajap River in eastern Borneo. Its impoetance is
due to its oil felds. It is not an easy area 0o atack, as the island
is bordered on nearly all sides by dense mangrove swamps, and
coneains a hilly, heavily-wooded cenral core.

D. Minahasa Region, Celebes. (Prans 48, 54,55, and 62).

There are two main objectives for miliary operations in this
area. These are the harbor of Manado, and the airbases near
Tondano Lake. Other factors which contribute o the ssrategic
importance of the Minahasa Region are the general suitability
of the terrain for miliry operations, the relatively good ner-
work of roads, and the available local labor supply.

27. Rountes to Critical Areas
The chief routes to critical areas are shown in Ficure I - 45.

A. Kaoe Bay Area, Halmahera,

At the present time, there are no motor roads leading to the
Kaoe Bay Area from other parts of the island. The only routes,
with the excepeion of the bridle track across the Dodinga lsth-
mus, are along native footpaths, There are many of these, o5-
pecially from the west coast, but few of them have potentialities
as routes for possible motor supply roads. From an analysis of
wopographical maps, there appear o be only 4 routes which
have rerrain suitable for such roads. These are in order from
north o south (Fiouee [1-45).

1. Lolods Bay-Galela-Tobelo-Mswea-Kaoe, Toeal distance about
125 miles.

2. Iboe-Kaoe valley. 63 miles.

3. Dodings Isthmus beidle pach. 215 miles.

4, Kobe-Ekor | Weds Bay-Kaoe Bay). 3% miles.

The principal disadvantages of the routes in their present condi-
tion are the dense foresss growing on interior hill country, the
occasional swampy areas, and the short steep grades that are
found locally,

B. Bukidnon Uplands, Mindanao.

This strategically important ares in the central portion of
Mindanno has immediate approaches only from the north and
south, but there are several poinws along the periphery of the
island from which good routes lead toward these rwo entrances.
These critical coastal points include:

1. The bays along the cast coust of Mindanaso, from Lanuza Bay
on the south, 10 Surigao on the north.

7

7
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The routes from these coastal points oward the Bukidnon Up-
just roads, since chere is open, low terrain suitable for deploy-
ment mose of the way along each route. The most logical defense
lines are found where these roures cross hilly rerrain (south of
Mount Apo; skirting the rocky peninsulas of the north coast;
south of Lake Lanso; and climbing the northern escarpment of
the Bukidnon Uplands, or where they cross the 2 large rivers on
the island (the Agusan and Mindanso-Pulangi). Although
these are the only routes suitable for mots transport or for
large numbers of troops, there are & number of foot or pack
erails chrough forested, mountain country, that lead woward the
strategic arca both from the cast and the west.

C. Borneo.

There is no appeoach to Tarakan other than by sea; further-
mare, the mainland opposite the island consists of low, swampy,
delea country, covered with mangroves and other swamp vege-
tation, and withour any access o the rese of the island ocher
than by boar along the coast, or up the rivers to inland trail con-
fections.

On the northwest coast of Borneo, & possible scrategic route
exists including the coastal road leading north and south from
Jesselton, provided connections were made with Brunei and
the ail fields of Sarawak, Unless some roure could be found cir-
cumventing the swamps on the east side of Brunei Bay, this
route would have only local significance, as for example, for wee
in possible operations against the air base at Jesselton, or the
one reported ar Kudat. The route is not o good one, since there
are numerous good defensive positions along ir, such as narrow
defiles and river crossings.

D. Northern Celebes,

The Minahasa Region and the most critical points within it
{the Lake Tondano districe and the port of Manado), are ac-
cessible from che following poines:

1. Along the macadamized road from Lombagin m Amostang:

2. From either end of the Manado-Kema road;

3, From either end of the Amoerang-Belang road; and

4. From the portheastern tip (Likoepang).
Access m the interior is restricoed by steep slopes to the routes
leading inland from the poins mentioned above, but once the
plateay is reached, there is a fairly good network of roads, and
the terrain would permit deployment off the roads in many
places. The Goronmlo-Koecandang route, a considerable dis-
tance west of the Minahasa Region, has some strategic signifi-
cance because it bisects the northern peninsula. A possible po-
rential roure also exists from Goronmlo, vin the Bone Valley,
eastward toward the upper portion of the Ongkag-Doemogn
basin, from which & motor road leads o Minahasa, via Lomba-
gin. A military road along this route was begun prior o the
war, bur was never completed. Much of it is through hilly
mouniainous tecrain.
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2 Ternate, Ternare Foads
3. Dodings

4. Batjan L.

5, Waisabarang
6. Laboeta

7. Barjan Sarait
B Sambaki Saraiy
. Lambalc Buy
10. Pasinei Seruit
11, Koesoe s
11 Dowoea L
13. Gape Bay
14, Liboba Podn
135, Babil

16, Dasmar [

17. Weds Bay
18, Gamsoengi
19, Dijuilalo Pessage
20, Gebe I

21, Moear 1.

22. Tepeiea

23, Bigjoli

24, Boeli Bay
3. Boeli-seruni
26, Lelak Point
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27, Kaoe Bay

28, Kace

29, Waile

30. Bocbale 1.

31 Miei L

3L Tobelo Is.

335, Galels Bay

34, Galels Roads
33, Mocotl I,

35, Gonngo Point
37, Asimim

38. Kaboeroeang Seruir
39, Lisceng Rosd
40. Essang Bay
41, Sisoe 1.

42, Pabepa I

43, Sangihe L
44, Tahoena

45 Beag-ders

46. Maraloe

47. Pet Bay

48, Toade Is.

49, Lipang L

50, Lemise Bunk
31. Memanoek Bark
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Location of places mentioned fn the texy, Northeass Barnen,

TSR
Key to Figure Ill-4

mlm:* o
85, 334
290, Keiman Conoe 335, Thagee o
291, Kimanis Bay 336 Tawsu
252, Pupar River 337, Cowie Harbor
193, Tiga haland ME. Sehasik I
194, Mengalam I, + 339, Grossy Foine
133, Gaya Bay and Jesseiron Harbor 340, Coul Mine Reach
196, Upakan 1. 341, Kalsbaksng River
297. Makarang Poing 541 Pilot Bank
298. Tambahsran Point M3, Adolphy Poidt
294, Sampanmangio Poine 344, Simandalan River
300, Muruda Bay 5. Merlin Channel
301, Kudar, Marudu Bay 348, Seradong River
302, Balambangan 1. 37, Siboekoe River
303, Balsbec Serait 348, Sesajab River
304. Banguey L 3485, Maling
503, Banguey South Channel 350. Boenjoe or Tanahmerah |
506, Ten Pooe Rock 351, Tamban I,
307, Mallswalle Chanoel 532, Taraksn Anchoruge
308. Fassage Reel 353 Menceloen
309, Paimn Bay 334, Makspan Channel
310 Muanches Bay 333, Mening
311. Labok Bay 336, Temenggah River
312 Labok River 357, Boeloengan River
313, Taganak Pasches 358, Biwan Mouth
314, Tugenak Iadund 359, Belugan River
313, Sandakan 360. Selor Poing
$16. Sandalran Harbor 361, Marstoes Reef
317. Tambisan 362, Bahsba Podns
318, Semry Bank 3463, Kikaban L
319, Unsang Poine 36, Moeras Reef
520 Deenx Haven ’ 363, Malalangn Reef
321. Labian Point 366, Dervwan Island
322, Durvel Bay 3467, Beraoe River
323, Lahad D 364, Kasai Mouth
524, Semporna I 565, Haji Bank
323, Tamgan | 370. Goensoeng L
326, Bararna Reef 371 Pantai Mouth
327, Bum Bum L. 372, Tundjoeng-bocsjaboraja 1.
328, Beaunforr Beed 373, Mangkalihar Paing
329, Ligimn Channel 574 Sanghoelirang River
530, Lighan Group 373. Sangkoelirng
331 Ligimn L J76. Miang-besar
332, Sibuko Bay
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377. Mapoeti Is. 394, Maeng-besar
378, Tocgoean | 395, Kora Kors Bay
379, Lingian I 396, Bangks Serair
380, Doado Paine 397. Gangga L

381. Dondo Bay 398, Talise |

382, Babandji Poinr 3. Kinabahoetan 1.
383, Simamng I 400, Bangka 1,

384, Paligisan Poine 401, Poeisan Poine
383. Tolinali-haai 402, Lembel Strait
386, Silanda Ts. 403, Lembeh I

387, Kapas Srait 4. Kema Road
B8, Seroomen-kaap 403, Benrenan |

385. Kandi Point 406, Belang Road
390, Koeandang.baai 407. Kotaboena Road
391. Himans Bay 408, Goronmlo River
592. Bolaingoeki Bey . 409, Maninili

393, Manado Bay
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OCEANOGRAPHY

30. General Description

A, Tides.

The tides in this area are complex, varying from semidiurnal
tides with some inequality between morning and afterncon
tides to those that become entirely diurnal (one tde o day)

for cermin portions of each month. At some places, the average
range ar the time of tropic tides exceeds 9 feer.

B. General circulation.

The greatest low of water into the Celebes Sea is souchwesterly
through the between the southeast coast of Mindanao
and the Talaud Islands. Within the Celebes Sea, the water cir-
culates in a counrerclockwise direction, and most of it leaves the
area through the northeastern part of Molucea Passage. Some
water also enters from the Sulu Sea chrough Sibur Passage ex-
cept during the spring and summer, when the current is re-
versed, Also, some warer leaves the area through Makassar Sceair.

Strong tidal currents are to be expecred in numerous local-
ities within the afea.

C. Sea and swell,

High sea and swell are infrequent in the areas covered by
this report. The 4 areas differ slightly in the monthly distribu-
tion of the amoants of sea but, in general, the sea is lease dis-
turbed during April, May, and June and is roughess during De-
cember and January. Sea and swell are predominantly from the
northeast from November through April and from the south or
southwest during the rest of the year.

). Sca-water characteristics.

Water temperature at the surface ranges berween extremes
of 76° and 88° F., and ar 300 feer, berween 60° and 84° F.
Temperature gradients are not common just below the surface,
but there is an average difference of 9.4° F., with 2 maximum
of 28° F., beeween the surface and 300 feet.

Extreme salinity values of 30.91 and 36.20 parts per thou-
sand have been recorded ar che surface; the average surface sa-
limity is 34.03 parts per thousand. Lower values are o be ex-
pected close o shore owing o fresh-water run-off. At o depth
of 300 feer, the salinity ranges from 33.20 wo 37.74 parts per
thousand, with an average of 34.62 pares per thousand.

Density layers are frequently found below 100 feer. Only
rarely will submarines be able w balance on these layers, and
ballast changes of 2,000 1o 19,000 pounds will be required.

Echo-ranging conditions are usually fufr throughour the year,
except when the background-noise level is high. Assured echo
ranges of 1,500 w 2,000 yards may be expected away from the
islands. Screw poises have been recorded ar & maximum distance
of 10,00 yards, and pinging at a distance of 12,000 yards

Away from land the water is relatively clear and blue.

E. Bottom sediments.
The shelves surrounding the islands in the Celebes area are

31, Tides and Currents

(1) Tidal differences and constants,

The dara shown in TABLE [11 - 7 give the characteristics of
the tides and permit tide predictions for the places listed by ap-
plying the ridal differences ro daily predictions for the appropei-
ae reference stations (TanLe I11. 8).

{a) Time differences. These differences are -ppl!inbllc w
bath high and low water, unless otherwise indicated, and will
give predictions for all places in the kind of time indicated in
Tasre II1 - 7. Ir should be noted that standard time of the meri-
dian indicared is used and not “summer time” or daylight-sav-
ing time. A plus sign means that the cide is later than ar che
reference station and the difference should be added; a minus
sign means the tide is earlier and the difference subtraceed.

(k) Height differences. The heighe of the tide, referred 1o
the darum of charts, is obeained by means of a ratio together
with a correction for datum. Muleiply the heights of high water
and low water at the reference station by the ratio. The correc-
tion for darum must then be applied to the resulting heighes by
adding or suberacting, as indicared,

(¢) Ranges. Since the type of tide varies throughout chis
area, several different ranges are given. The range of tide is the
difference in height berween consecutive high and low warers.
Mean range is the average range over a considerable period of
time. Spring range is the average of the large ranges that occur
fortnightly near the time of new and full moons, Diwrnal renge
is the range berween the higher high and lower low water of a
day or berween the high and low if there is only one dde duri
the day. Mean disrnal range is the average of all the diurna
ranges over o considerable period of time. Tropic range is the
average of the large diurnal ranges that occur fortnightly when
the moon is near its maximum declination,

(#) Levels, Mean sea level (MSL) above chart damum
is given in the last column. The approximace average levels of
high and low waters at the times of the varioas tides, such as
mean, spring, or tropic, can be obtained from mean sea level by
adding and suberacting one-half the corresponding range.

(e} Example. To find the times and heights of the high
and low waters for Plaridel ( 162)*, Mindanao, on 13 Degem-
ber 1944, and to draw a curve which will show the heighe at any
time during the day, obmin predictions for Plaridel (162)
in 120° E meridian time by applying a time difference, o
height ratio, and a correction for darum (TABLE 111 - 7) o daily
predictions for Cebu (Tanie III - 8g). The necessary predic-
tions for Cebu, the ridal differences to be applied, and the resule-
'Nu;b;rilnmﬂ-uurd'uulwuhnummrrr-l-:]:ll-s.
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ing prediciions for Plaridel (162) for thar date are shown
belaw,
HigH WaTen  Low WaTER HioH WATER Low WaThR
hm R hm e hom hom
Cebu predicrions for
I3 December I944 10 13 27 424 04 21 47 43
Time Jdiference and

13 3 12

height ratio —0 1 08 —02 08 —0M 08 —032% 08
11 a3 14 Lo

Darum correction +0l +0.1 k1 +0

Renulting i

fat Plaridel {162,

15 December 1944 0 40 21 5% 04 222 A7 1503 LI

The resulting times and heighs are plotted on cross-section pa-
per { FiGURE 111 - 6 ); these points are then connected by a curve
similar in shape w the typical curve (semidiurnal) for places
referred o Cebu (Figure 111 - 12),

T
i

Bmauet __ L] ‘ ia . !|I " LES Ll e
|
FT |
4 . i ——
3 | | : '..-\
| o )
E h '_..--'lr--.._‘ . .
I |\ I/ | \“-._.-r/
ey I e
o Lw !
| PLARDEL , j:ﬂ:. 13, 1844
1 |
'j; | .! l

Figure 11 - 6,
Example of tide curve for Plasidel, constructed by use of wmble of ridal
differences and constants (TABLE Il - 7) and typical ride corves
{Fisume 1T - 12)

From this tide curve for Plaridel (162}, can be determined
the approximase height of the tide at any time during the day,
the duration of stand ar high and low water, and other charac-
[erisgics.

{2) Swn, moon, and tides,

Fiures I - 13 o 11 - 24 show che rise and fall of che tides
and the changing relationships during the month between the
vimes of tide and daylighe, ewilight, moonlight, and darkness
for Ternate (2), Davao Gulf (82), Sandakan (315), and
Manado (393) for the months of June through Augest. The
diagrams for Davao Gulf (82) are also applicable to Sarangani
Bay (77) and Caraga Bay (98); those for Manado (393) o
Tolitoli-baai (385); those for Sandakan (315) are applicable
to Marchesa Bay (310, with the changes indicared ar the bos
tom of the Agure.

{a) Area coversd. The astronomical data ase for sea level
and will not vary more than 5 minuees over a radius of 60 miles.
(&) Time wied, The tmes on the disgram are for the
time meridian indicared in the heading. When nnother time
meridian is to be used in che field, it will be found convenient o
change the figures representing hours on the left of the large

diagram to conform to the new time. If the time meridian to be
used is east of the one shown on the disgram, increase the fig-
ures by 1 hour for cach 15°; if west, decrease the figures.

(e) Dates. In the upper diagram, each day from mid.
night o midnight is represented by a space berween 2 lines. In the
lower diagram the days are represenced by vertical lines covering
the period from noon of one day to noon of the next; therefore,
the dates ar the botom differ from those at the wop because the
date changes in passing through midnighe.

(d) Tides. The times of the rides are shown by curves in
the lower disgram. By noting the sequence of the tides during s
day, the heighe of any particular tide can be found from the
upper diagram,

(e} Twilight, Three types of twilight are shown. In the
evening, ciedl fwilipht stares at sunset and ends when the sun
is 67 below the horizon. Objects can be distinguished readily,
and a newspaper can be read. At the end of civil ewilight, the
brightness of the sky is still abour 20 times as grear as when
the full moon is at zenith, Civil ewilight is followed by mautical
sudlight which ends when the sun is 12° below the horizan,
Al the brighter ssars are visible and general outlines can be dis-
tinguished, but the horizon will usually be indistinct, The end of
nautical twilight may appear o be the beginning of solar dark-
ness, but a small amount of light from the sun may still be re-
fracted or reflected uneil the end of axtronomsical twilight when
the sun is 18° below the horizon, In the morning the twilights
OCCur in feverse order.

() Moonmlight. During astronomical twilight and solar
darkness, periods of moonlighe and dim moonlight are shown,
During the period of moondighs, the intensity of light will vary
berween the brightness of the full moon ar zenith and aboar 14
of this value. Dusing the period of dim maonlighs, the intensity
varies from about ¥4 to vl of the brightmess of full moon at
zenith.

(g} Moon's phares. The phases of the moon are shown
below the day on which they occur,

B. Tidal and local currents.

(1) Halmabera. (Figungs I01-1)

Ternate Island (1). The currene theough Ternate Roads (2)
is sometimes serong. It sets northward at high water and south-
ward at low water. Southerly winds cause s beoken sen when
the southward current is running, Troublesome rollers may be
experienced in the roads from December o April.

Batjar (7} and Sambaki (8) Steaits, The currents along the
north side of Batjan Island (4) are weak, but there are cross
currents at the entrance to Sambaki Strait (8). As 2 rule the
currents in Batjan (7) and Sambaki (8) Seraits seldom exceed
2 knots, though in the narrow passages & current of 3 knoes is
possible during spring tides. Slack warer ocours at the time of
high and low water at Ternate {2): the current sees northerly
when the tide is rising ar Ternate (2) and southerly when the
tide is falling. The anchorage at Lambak Bay (9) is procected
from the current,

Patinti Strair (10),The currenes in the wider parts of the
strait are weak, but currents are rather strong in the channels
hetnﬂndrkusaem-ndl{l”.ﬁwlndqufﬁd knots has
been observed in these channels at spring tides and 3 knoes at
neap tides. In the channel berween the Dowora Islands (123
and the Halmahera coast, the current is sometimes strong,

o———
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Libobao Poing (14). The currents are strong in the passage
between Libobo Point (14) and Babi Island (15) and also in
w passage berween Halmahera and Damar (16) Is-
|

Weda Bay (17). Tidal currents are noticeable only close 1w
ward with & rising tide and southward with a falling ride. Along
the north shore the Bood current sets westward and the ebb cast-
ward.

Djailols Passage (19). The principal currents in the deep
and open section of the passage are the monsoon drifts, which
are strong around the northwestern end of Gebe (20). There
are tidal currents on the bank of soundings near Moeor (21).

Boeli Bay (24). In the outer part of the bay the monsoon
drifes affect the tidal currents, and velocities of as much as 2
knots may be encountered. Inside the 100-fathom curve the cur-
rents are tidal and do not ordinarily exceed 1 knot except be-
rween the islands ar che southeastern end, where they may ar
tain & velocity of 114 knots,

Lelai Poine (26). Along the coast southward of Lelai Point
{26) the monsoon drifts are the principal currents, These cur-
rents run father serongly around the salien: poins.

Kaoe Bay (27). The maximum rate of the current on both
sides of Bocbale Island (30) is 134 knows. When the winds

+ blow against the currene, & difficult sea is experienced. Ousside

the bay, currents may be encountered north and east of the
Tobelo Islands (32) and along the coast south of Miti (31),
but ameng the islands and between them and the shore there
15 no current of any consequence.

Galela Bay (33). In the vicinity of Galela Roads {34), the
currents are negligible untl 6 or 8 miles offshore, where the
monsoon drifts become noticeable.

Morotai Inland (35). Strong currents may be experienced
off the northeast end of the island. At Gorango Poine (36) a
current of 3 knots has been observed on a rising ride ar neaps.
At springs the current may be 4 knots,

2) Islands south of Mindanas, (Figure 11 - 1)

Talfaud Itlands, Strong currents have been experienced in
Kaboeroeang Serait (38). The currents ser northwestward
along the coast at Lirceng Road (39) at high water and south-
eastward at low water; they may artain a velocity of from 2 w 3
knots, A strong current sets out of the river in Essang Bay (40)
during heavy rains,

Sangibe Irlends, Eddies occur between Siace (41) and Pa-
hepa (42) Islands, where there is a current with a maximuom
velocity of 244 knots. The currents are strong berween the is-
lets and reefs on the castern side of Pahepa Island (42). Ourt-
side the bays, along the west coast of Sangihe Island (43 ), there
is a current with a velocity of 2 knots. A carrent of 3 knots sets
northward with the flood and sourhward with the ebb in che
serait between Sangihe (43 and Beng-darar (45) Islands, At
Peta Bay (47), on the northeast coast of Sangihe (43 ), strong
currents can be expecoed,

Towde Irlends (48). During November and December, a
general southerly current of 1 o 244 knots sets berween and
cast of Toade [slands (48),

Lipang I'nland (49), Currents are irregular. A current of con-
siderable strength gives rise 1o a violent sea as it sets across
Louise Bank (50, north of Sangihe (43).

Kawso lslands, During October and November, a carrent
with a velocity of 15 1o 215 knots sets to the south-southwest in

the vicinity of the Kawio Islands. The velocity, but not the di-
rection, is affeceed by the ndes. Over Memanock Bank (51),
the currents are strong.

{3) Mindanao, routh coast, (Froune I11-2)

Along the south coast of Mindanao, from Zamboanga (176)
to Pollec Harbor (70), the tidal currents turn ar about the
times of high and low water,

Dumanguilas Bay (38) and vicinity. At Naga-Naga (56)
in Port Sibulan (37) the flood current sets northward paralle]
to the dock face. Currents in the open channels entering Du-
manguilas Bay (58) seldom exceed 1 knot, but near the shoals
in the approaches are greatly intensified, forming eddies. OF
Maligay Bay (60) the cbb sets castward at 1 knot, and farcher
south, near Liscum Bank (61), the flood sets southeasrward and
the ebb southwestward ar abous V5 knot, ‘

Hiana Bay (62). Along the coast, the flood current sets
northward, northweseward, or westward according to the con-
figuration of the shore, The tidal currents in [llana Bay (62)
run with considerable velocicy, especially on the ebb, Near and
eastward of Flecha Poine (63) the currents are very strong and
cause & heavy sea when there is any wind. In Port Sambulanan
(65) the currents follow the channel, producing strong currents
and eddies ar its mouch. Ar Tuka Bay (68), on the castern side
of Illana Bay (62), the food current sets northwestward, paral-
lel to the coast, and the ebb sets southeastward.

Polloc Harbor (70). During the flood the carrent sets east-
ward on the shore and follows the bend of the coast southward
and westward. The ebb sets in the opposite direction. At Polloc
Harbor (70}, tidal currents turn at high and low water, The
cureents in the Mindanao River (71) are strong and are felt
well offshore.

Tapian Poims (73). A continous weak northerly current is
felt offshore, with a reverse current close inshore along the reef,

Tuns Bay (75). A continuous cureent of 15 ro 1 knot sets to
the southeast, with o current in the opposite direction close in-
shore.

Palimban Point (76). A moderate current, little affected by
tide or winds, sets northwestward along the shore, but offshore
the strong southeasterly current serting toward Sarangani Serait
(T8) is encountered.

Sarangani Itlands (79-81). The tidal currents are strong in
the vicinity of these islands. In Sarangani Seeair (78) the flood
sets westward and the ebb eastward. In the channel between the
2 larger islands the flood sers norchward and the cbb southward.
Strong eddies occur on both sides of the channel near the reef
line, and heavy tide rips have been noted off each entrance.
Heavy ride rips have been noted, also, south and west of Balur
Island (79} and north and south of Sarangani lsland (80). On
the cast side of Sarangani Island (80) the flood current, which
is deflected by the 20-fathom bank off the southeast side of the
island, sets southward with o velocity of about 3 knots,

In the channel berween Sarangani Island (80) and Olanivan
Island (81), the flood carrent sess north-norchwesoward and
the ebb south-southeastward with considerable velocity, Oppos-
ing currents meeting in the channel cocate discurbed water.

Davas Guif (82). In general the flood currents sets in a west-
erly direction past Cape San Agustin (92) directly towards the
western shore of the gulf where, between Banos (83) and
Calian (84) Paints, it apparently splits, one part going south-
ward toward Sarangani Scraic (78) and the other, a slightly
weaker current, northward into Davao Gulf (82). Strong nide
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rices and violent eddies are prevalent off Banos Poine (83),
It is reporeed that ar Davao (87}, tidal currents of abour 2
kmuﬂrp:ﬂl:lhﬂtlbulhrlﬂddhilmpuﬂﬂﬂ
angles to the north and south faces of the pier. Off Davao (B7)
and in Pakiputan Serair (88) the usual ridal current sets north-
ward on the flood and southward on the ebb, with a velocity, at
times, of 214 knots in the narrow part of the strair. Occasionally,
hnwm.rhmrenrmmﬂmudmm;hwmt&mhxh
the food and the ebb, but this usually occurs only during strong
northerly winds or after o southwese blow, during which the
water has been backed up into the northern end of the gulf.

In the Tagum River (89}, flood currenes are weak, bur the
ebb runs with a velocity of 2 ta 4 knos,

Palmas Isdand. A strong southerly current splits on the bank,
which extends maore than a mile off the north end of the island,
causing violent overfalls and boiling water in thar vicinity and
a considernble eddy near the reef to the southward, The anchar-
age on rh::uu:hruui:lrufduillmdisqhumhjm to swirls
and tide rips,

(4) Mindanao, east coast, (Fioune [11 - 21,

There is & constane south-going current off the east coase of
Mindanao, Within a mile or g of shore there are eddies, and the
dimcdonufdumrmuhinﬂu:nmdbyﬂtddu,cmﬁm
the projecting poines where the direction FEMAing constane
There are serong races off Pusan Point (97) where the currents
attain their greatest force. Tide rips and swirls are encountered
off most of the points on this coase.

Mayo Bay (95) to Catee! Bay (102). In Mayo Bay (95)
the tidal currents are weak, but ar the entrance points they come
in conflice with a strong constant southerly current of abour 214
knots; heavy tide rips and much disturbed water frequently
occur. Heavy tide rips are common also off Casauman Poine
(96), and even in moderate weather there are heavy tide rips
and swirls off Pusan Poine (971, apparently caused by the con-
sant southerly current off the east coast of Mindanao, Heavy
rips and swirls frequently exist off Bagoso Island (99) and
Bangai Point {100,

The waters of Cateel Bay (102) are almose free from the
constant southerly current which is fele farcher offshore., Strong
tidal currents in the Cateel River (101) couse o confused sea
near the entrance.

Sanco Point (103) ro Bakulin Point (107). A. constant
southerly current of moderace strength exists offshore, but in
the narrow channels among the numerous coral reefs lying in
the deep indentations of the coast the current is influenced by the
tide, setting northward on the flood and causing many swirls
and eddies.

Currents are strong in the Bislig River (105). In the Hina-
tuan River (106) che tidal currents are also strong and ser wich
the channel.

Cawit Poine (111, A constant southward currene of 1w 2
knots has been experienced off this point,

Bucar Grande Island (115). The currents in the southern
entrance o Pore Batuecas (117) run with considerable velocity,

Siargao liland, On the western side of the island, in the chan.
nels leading to Numancia (120), currents are strong and there
are dangerous whirlpools s places. Currents are srong, also, in
the Lumaton River which empties into Pamay Bay (121) on
the west side of Siargao,

Masapelid Parsage (126) and vicinity, The tidal currenes
have & velocity of about 2 knoes in Taganaan Estero (127),

They are much stronger in Masapelid Passage (126), which is
on the wese side of Masapelid Island (125). i

Himatwan Passage. The currents are strong and the tide rips
and whirlpools are very marked in Hinatuan Passage between
Mindanao and Nonoc Island {131). The Bood current sets from
the Pacific toward Surigao Serait (137) in a general westesly
direction, and the ebb sets in the opposite direction. Violent
tidal whirls have been observed in the narrow channel berween
Dayan Reef and the northwestern end of Bayagnan Island
(128). A maximuom current of abour 7 knots waally occurs
abreast and a liele o the westward of Rasa Island { 129), Dur.
ing the strength of the flood, ride rips are very marked in this
area and also in the vicinity of Kabo Reef, the submerged reef,
about 2 miles wese of Rasa Island (129). The current is strong-
est and most violent in the channel on the north side of Rasa
Island (129} and, especially during the strength of the ehb,
produces bad rips and whirlpools where it joins the slower cur.
rens coming around the soush side of Rasa Island (129) reef.
Berween Rasa Island (129) and Lapinig Island (1309 the
slack before the eastward (ebb) current occurs abour 2 hours
befare high warer ar Cebu, on Cebu Island (Fioune I11-2),
and the slack before flood abour 2 hours before low water at
Cebu. In the channel on the north side of Rasa Island (129}
there is scarcely any slack water, the current changing from
fiood to ebb very quickly.

Gabo Channel, Low water at the Awasan Bay (133) end of
Gabo Channel, the passage berween Nonoc Island {131} and
the southern end of Dinagar Island (132 ), comes at abour the
same time as high water at the Port Gabo (134) end: as a con.
sequence there are violent and swift tidal currents with danger-
ous rips and whirls near all the poines. Slack water oceurs 2 or
3 hours later than high and low waters.

(3) Mindawao, worth coast, (Fiours [1] - 2)

Between Surigao Straic {137) and Camiguin Island (151}
there is a constant currens to che wese duering both monsoons,
varying in strength according o wind and tide. The food cur-
rent westward through Surigao Strair passes southwest on both
sides of Camiguin Island (151) with considerable velocity, but
loses its strength as it eneers Macajalar Bay (154). Ir has an
estimated velocity of 2 to 3 knots during spring rides. South of
Bahel Island the currenes follow the direction of the prevailing
mansoon. Near the coast and in the large bays the currents are
influenced by the discharge from the rivers,

Swrigao Strait (137). In the vicinicy of Kayasa Islets (138)
the tidal currents attain o velocity of 5 or 6 knors during spring
tides. Tide rips off Esconchada Point (139) are marked and
heavy, especially with the flood ride. South-going currents are
strang off the points of Dinagar Island (1 32) and in the vicinity
of Kanihaan Island { 140) » causing heavy ride rips and overfalls.
North-going currents are weak.

Bstwan Bay (145). The cureent in the Agusan River {146)
is strongg, md:hew:uruﬂrhcmwnufﬂunu.n (147 ) is fresh ar
all stages of the tide.

Camiguin Irland (151). Ar Mambajao (152), the food
current flows westward parallel o the pier end. Tide rips form
abour 14 mile northwestward of Medano Islet {153)

Macajalar Bay (134). At the wown of Bugo (155) the tidal
currens parallel the wharf face, flowing southward on the foad
with a velocity of abour 1 knoe.

Higaw Bay (157). At the town of Higan (158) the tidal cur-
rents ar ehb run northward, normal o the dock, and are excep-
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tionally strong when the Iligan River is in flood. At Port Mis-
amis (159) the ebb current flows eastward across the ends of
the docks,

Tagols Poime (164), Tidal currents are very serong off
Tagolo Poine (164), setting eastward on the flood and wes:-
wird on the ebb. About 5 miles to the south, ar Pore Puluan
{ 166], the ebb current Aows ourward from the dock ends.

Nortbwest coart of Zamboanga Peninsula, Tide rips occur
off Lanboyan Peint {167 ), casrward of the northeastern end of
the channel berween the Murcielagos Islands (169) and the
mainland, and also off Coronado Poine (170).

Panabutan Bay (172). It is reported that there are no cur-
rents in the bay.

Batgrampon Poin: (174). Tidal currents st roward this
point with great force.

Basilan Steait (173) amd vicimity. In Basilan strair, tidal cur-
rents follow the direction of the channel; near the islands and
shoals these currents follow the edge of the reefs. They may ar-
tain velocities of 5 o 6 knots. The westward strength occurs
about 3 hours after low water at Cebu and the castward serengeh
abour 3 hours after high water at Ceba, Pare of the west-going
current passes northward up the west coast of Mindanao until
it meets the flood current from Surigao Strait (137 ) abour mid-
way on the coast. During a period of northerly winds, however,
the current in the straic has been ohserved o set continuously
eastward with varying velocity for 24 hours, Slack water ar
Zamboanga (176) oocurs approximately 1 hour and 40 min-
utes before the corresponding high and low water at Cebu. ‘The
turn of the current takes place later in the strait than ar Zam-
boanga (176). The change begins first on the coast of Min-
danao, then in the strait, and last on the coase of Basilan. Ob.
servations in midchannel berween Zamboanga (176) and
Gireat Santa Cruz Island (177 indicate that the current ar chat
location slackens | hour before low and high warers ar Cebu
The weseward strength oecurs about 2 hours after low water and
the easeward strengrh abour 2 hours afrer high water ar Cebu,
Currents are very strong in Ticrauan Channel (178), snd
there are usually tide rips over the shoal in che center of the
channel, In Masinloc anchorage (179) the fAood current sets
southeastward and the ehb northeastward ae the same hours
as at Zamboanga (176},

(6] Sulu Archipelago, (Ficure 101 - 3) :

Pilas Growp, Southward to Pabunuan Shoal ¥ 182) the cur-
rents are somewhat ireegular, and ode rips and overfalls occur
near the banks and shoals. There is very lictle current in the
channel berween Manangal (183) and Pilss (184) Islands.
The currents are strong in Pilas Channel (185), reaching 6
knots during spring rides.

Barilan Island, The ebb current in Isabela (186) Channel,
berween Malamaui (187 ) and Basilan Islands, sets novcheass.
wird with a strength of 4 to 5 knots; the Alood has & strength of
3 ro 4 knoes and fows for a considerably shorrer period than the
chb, Heavy tide rips may be encountered ar the entrances when
the wind is against the current. At the western entrance o the
channel, scuth of Moro Island (188, there is considerable cross
current, Just weseward of Malamaui Island ( 187 ) some current
usually sess northward or southward bur diminishes s the
distance from Malamaui {187 ) increases. Farther to che west, at
Pamelukan Bank (189), the currents are strong and irregular;
tide rips wre formed. The strong ridal currents char sweep

through the channels of the Sule Archipelago are not felr in
Maluso Bay (190).

The Basilan Lumber Co., at Port Holland {191 ), repores cha:
currents along the face of the dock lag abour 14 hour behind
the tides and have a maximum srength of 2 o 3 knots. They
are strongest on the ebb, which sets southwestward aguinse the
face of the dock. On the flood che tidal current sees norcheast-
ward and off the wharf face.

lilandi off wert and rowth coants of Basilen lsland. The
tidal currents through the channels between the islands west-
ward of Maluso Bay (190) are irregular in direction and fre-
quently amain velocities of over 3 knots, Between Maraja
(192) and Sicagoe (193) Islands che slacks ocour ar about
the times of high and low waters ar Cebu The northward
serength occwrs aboue 3 hours after low warer and the southward
srrength abour 3 hours afeer high water at Cebu. Between
Tamuk Island (194} and Basilan the slacks oocur about 1 hour
before high and low waters at Cebu. The northward strength
occurs about 2 hours after low warer and the southward strengeh
sbout 2 hours after high warer ar Cebu. Tide rips and swirls
oocur over the shoals and off the points of the islands. There is a
strong current through Bihintinusa Channel (195) on the
souch side of Basilan Island,

Tapiantana Crowd (200-203). There is a strong tidal cur-
rent through Tapiantana Channel (199). The slacks occur
about ¥4 hour before high and low water ar Cebu, The west-
ward strength is abour 214 hours after low water and the cast.
ward strength abour 2 hours after high water at Cebu. Among
the islands the current is very irregular in direction; ac times a
teverse current exists close inshore. In the channels between
Tapiantana (201 ) and Bubuan (203) Islands and between Sa-
luping (200) and Bubuan {203 ) Islands, currents are irregular,
Heavy tide rips, which sometimes have the appearance of break-
ers on shoals, frequently are present in the southern entrances
o these channels. Tide rips are numerous in the area southwest
of Tapiantana Istand (201).

Samales Grosp ( 204-208), Tidal carrents are very strong in
the channels, especially in those with the main axis lying north-
west—southeast. Velocities of 3 knots occur in the channel be-
tween the northwest end of Tonquil Island (204) and Mamad
Island (205 ). During strengths, the current sets northward or
westward about 2 hours after low water at Cebu and southward
or easeward about 2 hours afeer high water ar Cebu. The slacks
occur abour 1 hour before high and low waters ar Cebu. Tide
rips and swirls are generally encountered near shoals and where
there is an abrups change in depth, especially when current and
wind are opposed. There is very little current in the channel be-
oween Bucurua (206) and Bulan (207) Islands or off its north-
ern entrance. Off the norch side of Tonquil Island (204) in the
vicinity of Gumila Reef (208) there is little or no ridal current.

Jolo Gronp (211-218). Tidal currents follow the coase and
are very strong, up 0 3 knots being experienced in the narrower
channels. Through the channels berween Bulicutin Island
(211) and the 2 points ar the mouth of Parotol Bay (212),
tidal currents artain & maximum velocity of 214 knots,

Along the coast near Jolo Harbor (214), tidal currents are
generally semidiurnal and have considerable velocity. The
strengths set westward about 2 hours after low warer at Cebu
and eastward about 2 hours after high water at Cebu. The slacks
occur abour | hour before high and low waters at Cebu. In the
channels among the islands northwestward of Jolo Harbor
{214} the ridal currents are rather strong,
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There is considerable current in the vicinity of Sulade Island
(213) off the southwese end of Jolo Island. A current of 3
knoos has been observed between Sulade Islind (219) and
Jolo. The northwessward strength occurs about 244 hours after
low water at Cebu and the southeastward strength abour 114
hours after high water at Cebu. The slacks occur sbour % hour
before the times of high and low waters ar Cebu,

Inside the shoals ar Maimbung Bay (216 the current is not
rmkﬂblc,burmdmnﬁngirhm;mdirnplu.

In the channel between Damocan (217) and Pam (218)
Idlndt.ﬂtmrtmulmiul\rﬂodtrufiknnn

Tapul Growp (219.225). Tidal currents are strong in the
channel between Lugus (219) and Tapul (220) Islands, reach-
mglwtndwnfﬁkmudmindwwmp;mmcur-
rents set northwestward on the flood and southeastward on the
ebh

In the channel berween Laminusa Island (221} and the
eastern poine of Siasi Island (222) the cidal current is very
strong ae springs. The food sews from east to wese and then
north through the channel, the ebb from norch o south and
then east.

In the channel berween Siasi Island (222) and Lapac Island
(224} the ridal currents ser northward on the Aood and south.
ward on the ebb, reaching & maximum velocity of 5 knaes dur-
ing springs. -

The currents are strong in the channel besween Lapac (224)
and Tapaan (225) Islands, reaching a srengeh of abour 6
knots during springs. There are dangerous tide rips along the
southern part of the channel ar the edge of deep warter, wherever
the strong ebb current meets & swell from seaward,

Pangutaran Gromp (226-231), The tidal currents over Fa-
vorite Bank {226) and Pangutaran Reef (227) are serong and
irregular and generally set northward and soathward with swirls
and ride rips in the vicinity of the shoals. The northern edge of
the banks is often marked by heavy tide rips, especially during
the northeast monsoon season or when the wind is againse che
Current.

The tidal curcents run fair with Panguraran Passage (229)
and attain a maximum velocity of abour 4 knots.

In the area between Panguraran Island (228) and Cap Island
(231} the tidal currents are strong over the banks, the strengths
setting approximately northwestward and soatheaseward, but
both direction and strength are modified by the many shoals in
this area. In the vicinity of Sail Rock (230) the currents set
almost north and south with a velocity of 3 to 4 knots, The
northward strength occurs abour 234 hours afeer low watee at
Cebu and the southward strength, abour 2 hours after high
water at Cebu. Slacks occur about 1 hour before high and low
waters at Cebu. The current is generally semidiurnal even dur.
ing periods of diurnal rides.

Cap lsiand (231} 1o Pearl Bank (235), Tidal corrents ke
various directions around these islands and the off-lying banks
and shoals. The prevailing directions of the strengths, where wn-
obstructed, are north-norchwest and south-southensr, and they
may ateain & velocity of 6 knots berweoen Doc Can Island (234)
and Pearl Bank (235); elsewhere the currents are somewhar
weaker.

In the vicinity of Cap Island (231) and besween Cap Island
and Laparan Island (233 ) the strengths set o the north-north.
west and to the south-southeast; the maximum velocity is abeou
1 knoes,

Off the west end of Doc Can Island {234), currents follow
the general direction of the 20-fathom curve. About 4 miles
southwest of the island, the current encering the Sulu Sea was
Mﬂumnhm-mdﬂ!ﬂﬂlhci‘ﬂud.m#
north; and noreh of the island, in & northeaseerly direction, The
curgent from the Sulu Sea flows southwestward from the north
of Laparan Island {233) and southeastward to the south and
southwest of Doc Can Island (234). Inside the 100-fachom
curve south of Doc Can Island (234), it was observed to set in
an cast-southeasterly direction approximarely parallel o the
shore. Between Laparan (233) and Doc Can (234) Islands
currents set parallel to cthe channel, northward and southward.

In the deep-water area midway berween Doc Can Island
(234) and Pearl Bank {235), the currents set about noreh and
south. South of this aren and of Pearl Bank (23%), the sets are
to the north-northwest and to the south and south-southwess.
A set to the southwese has been observed 4 miles south of Pear|
Bank (233). Morth of Pearl Bank {235) the southward cur-
rent divides, pare flowing to che east and part to the west of the
bank. Inside the S0-fathom curve m the west, the sets are to the
norchwest and to the south, South and southwese of Pearl Bank
(233) near the 50-fathom curve, the current from the Suly
Sea was observed o set approximarely east or parallel to the
depeh curves,,

In the area berween Cap Island (231) and Peasl Bank
(2353}, as a rule, slack water occurs from 1 hour before ta 1 hour
after local high or low water, but the time occasionally varies
by as much as 2 or 3 hours either way, presumably because of
the combined effect of Sulu Sea and Celebes Sea tides.

Moderate ride rips may be expecred in bad weather, as well
as strong currents at the edges of all banks. Moderate tide rips
have been observed off the west shore of Cap Island (231),
south and west of Deatobaro Island (232, in the channel be-
tween Laparan (233) and Doc Can (234) Islands, berween
Doc Can Island (234) and Pearl Bank (235 ), and at the edges
of the bank west of Pearl Bank (235).

Very heavy tide rips have been obseeved between and ac the
edges of the shoal extending west from Doc Can Island (234)
and the shoal to the northeast of Pearl Bank (235). On a calm
day a line of 3-foor tide rips was observed extending from Doc
Can Island (234) nearly o Pear] Bank (235).

Dammai Iiland (236) and vicinity. Currents ke various
directions nigar the islands and shoals in the vicinity of Dammai
Island {236), but in the unobstructed areas the strengths set o
the north-northwest and w the south-southeast. The strength
will rarely exceed 2 knots. Slack water generally ocours abour
1 hour after high and low warer.

Islonds east of Tawitaws (239.256). The average direction
of flow of tidal currents in the aren east of Tawitawi Island is
northwest with the fAood and southeast with the ebb, although
this direction varies somewhar in different pussages and chan.
nels. In the vicinity of Cacaran Island (241) and Midchannel
Bank (242), currents set parallel to the channels. The flood,
entering Tapaan Passage (244), sews in o norch-northwest di-
rection, the ebb in the reverse direcrion. Currenes Aow in the
passages between the islands west of Kinapusan Island (245)
parallel e the axes of the channels, but north of the channels
they are deviated to the west with the flood. In the ares north
of the Kinapusan Islands (245%) and south of Tagao Island
(246), the flood sets to the west-narthwest and the ebb in the
reverse direction. This flood current progresses as far as the
vicinity of Bakeke (250) and Barurapac (231) Islands befors

e ——— e & o — e el e
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it is turned to the northwest. This current meets the flood fow-
ing w the north through Tandungan Channel {249) ar abour
the latirude of the north end of Tandungan lsland (248).

In the open-waser areas tidal currents only occasionally ex-
ceed 2 knots, but in the channel berween Tumbagaan (239) and
Sughai (240) Islands, in Tapaan Passage (244), and in the pas-
sages berween the islands west of Kinapasan Island (245),
currents may armin & maximum velocity of 6 knoes.

To the northeast, currents attaining o velocity of 5 knots are
found in the channel westward of Pasegan Guimba {247), In
Calaitan Channel (252), the currenes sometimes reach a veloc-
iry of 4 knots and are very bad, especially at the juncrion of
Calaitan (252) and Sipungut (253) Channels with Tandun-
gan Channel (249).

Offshore, southeast of Tandubas (254) and Secubun (255)
Islands, the tidal currents flow parallel o the reef edge with a
velotity of abour | o 2 knots; the flood sers northeastward.
Through the reefs, the currents set fair with the channels, with
a maximum velocity of 6 knots.

At the southwest end of Tandungan Channel (249), the
tidal currents, in the channel between Bavang Dakula (256)
and the islands northward, reach & velocity of 4 to 5 knouws in
ressricred areas during spring tides. Ae high wacer there are
cross currents serting on the reefs, particularly on the food, On
the falling tide and at low water the fow is along the channel
AXis,

In unfavorable weather, heavy tide rips will be met in the

" thannel berween Tumbagaan {239) and Sugbai (240) Islands,

in Sughai Passage (243 ), Tapaan Passage (244), in the vicinity
of Kinapusan Island (245), and at the south entrance o chan-
nels berween the islands west of Kinapusan Island (245), These
tide rips are generally heaviest where general depths considerably
increase or decrense abrupely, as ar the south entrance o chan-
nels berween the Kinapusan Islands (245).

Tawitawi Bay (258) and vicinity, Among the islands and
shoals south of Tawitawi Island, the general direction of the
flood i northwest, bur deviates to conferm o definite channels.
In the eastern part of Tawitawi Bay (258) the currents set
northward on the flood and southward on the ebb at a velociy
of about 3 knoes, OF the northwest end of Banaran lsland
(239 the carrent is reporeed 1o be less than 2 knots.

Tidal currents are not very strong in Balimbing’ Channel
(260) north of Bilatan Island (261). The currents coming
from the western part of Tawitawi Bay (258) set fair with the
channel.

Southeast of Tawitwi Bay (258) in deep water, currents
are weak pod irregular, In Balseyro Channel (262) the cur-
rents are strong and the water frequently is roiled. To the south-
ward, in Simunul Channel (263), the currents are strong and
set fair with the channel, Near Laa Island (266) the currents
st northeast and southwes: with an average velocity of 3 knors,
There is little current in Batu Barm Bay (267) or Luuk Suls
Bay (268). Ouwide, the ridal current sets northeastward on
the Hood.

Entering Tawitawi Bay (258), a 3 to 5 knot current may be
encountered with strong eddies and rips which will twirl a
destroyer. Course at 15 knoos speed must be altered 20 to 30
degrees. After passing through the rips the current sets to the
east an the ebb and 1o the west on the flood. .

Whirlpools and tide rips arc found in the vicinity of Manuk
Manka {264) and Simunul (263 ) Islands, Off Bongao (270)

the current sets northwestward and southeastward. Tide rips are
frequent off Tampat Point (271) on Bongao Island (270).

Tauitaws, north coait, Tidal currents along the north coast of
Tawitawi Island are weak, The flood current from Sibum Pas-
sage (278) sers northeasrward along the north coass, meeting
the food from east of Tawitawi in longitude 120°11° E

On the northwest side of Sanga Sanga Island (272) the tidal
currents flow north and south at a velocity of 2 1o 3 knos,

In the small channel berween Bato Bato (274) and Bakhau
Dakula (275) Islands the currents actain a velocity of 4 o §
knots. In the channel west of Bakhau Dakuls Island (275) the
currents are weak. The flood idal current apparently sets into
both north and south ends of Luuk Saul (276}, the porth end
of Manalik Channel {273 ), beginning abour 3 hoars afeer low
water. The ebb sets ouwrward, beginning abour 2 hours after
high warter,

In Tataan Pass (277) the fiood sers norcheastward and at-
tains o velocity of 1 koot

Sibusw Passage (278). The currents in the passage generally
set north-nostlweseward on the food and south-southeascoand
on the ebb, slack water usually occurring within 1 to 2 hours
of lew or high water. The south-going current is much stronger,
presumably because of the permanent Borneo coast current.
The flood current through the passage is deviated to an easterly
of southeasterly direction off the northwestern coasts of Bongan
{2707 and Sanga Sanga (272) Tslands.

During the period of the southwest monsoon the food sets
northward and che cbb southward, but the current has been ob-
served o lag several hours behind the change of the tides. Cur.
rents at chis time varied in strength from 0 1o 4 knots.

During part of the period of the noetheass monsoon, the cur-
rent was observed o set continuously to the south. Its serengeh
varied from a slight amount to an estimated 6 knots.

On several patrols southeast of Sibum (279) the current was
observed to set castward or westward at 2 o 4 knos—westward
when the current in the passage is o the north, and eastward
when the current in the passage & o the south. This is a pro-
nounced tidal current; considering the southerly current as the
ebb, maximum ebb and flood occur abour 14 hour after and
before ebb and food ar Tawirawi.

Sibute Growp (279-287). The currents in the various chan-
nels west of Sibuty Island {(279) follow the trend of the chan-
nels and have been observed o have the same lag as those in
Sibut Passage (278),

In Tumindao Channel (280) the flood current sets south-
wird and the ebb northward, amining velocities of 2 w 4
knots a springs. The currents change approximately at the times
of high and low waters at the shore. Strong currenss sweep
arpund the ends of Sibur Island (279). There are strong cur-
rents in the channel which leads into North Lagoon (282).

Currents of 2 to 4.-knots have been experienced in Meridian
Channel (283). The carrents change approximately ar high
and low warers ar the shore. The maximum curcent near Purdie
Parches (284), ar the north end of the channel, is less than 2
knots. At the south end of the channel, on the edge of the bank
southwest of Frances Reef (287), there are strong dde rips
and overfalls. The flood current which runs here with excep-
tional strength, frequently with a velocity of 3 knoes, sets south-
wird and southeastward over the edge of the bank.

The ridal currenes run strongly in the channels in the vicin-
ity of Bajapa (2853) and Riddells (286) Reefs: the ood sets
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southward and westward and the ebb northward and eassward
with & velocity of 2 1o 214 knots.

(7) Borueo, worthwest coart, (Fiouns [11 . 4),

Orunei Bay (288), Tidal currents off the coast are weak,
having a velocity of sbout 14 knot; the flood sets to the south-
west, the ebb to the northeast following the coase. They are often
masked by the monsoon drifts. During the southwest monsoon,
the current off the western coast of Labuan (289) sets con-
tinuously northeastward, running parallel to the coast at a rate
of 14 o 1 knot. In November, with light winds, the cusrent
cccasionally sets southeastward, In Keraman Channel (290),
tidal currents are sometimes very strong.

Kimanis Bay (291). In November, off the mouth of the
Papar River {292}, a northwestward set of 14 knot was ob-
served. The tidalicurrents off the southeast extremity of Tiga
Island {293 ) are irregular and are influenced by currents in the
offing, set up by temporary or constant winds. The ebb runs
east-portheasrwand; the flood occasionally fows southwestward.
In December the current ordinarily sets between east-northeast
and southeast and attains a velocity exceeding 34 knot.

Gaya Bay and Jesrelton Harbor ( 295). Offshore from June
to December, the ser has been observed be northeasterly with
a velocity varying from 14 m 114 knoes,

Uskan Liland (296) io Sampanmaengio Point (209). The
coast between Usukan Island (296) and Makarang Point
(297} is subject to heavy rollers. From Tambaluran Point
(298) to Sampanmangio Point (299), the rollers are heavy
along the shore. OfFf Sampanmangio Poine (299) during the
summer, the current has been ohserved to set in a continuous
northeasterly direction at a velocity seldom exceeding 1 know

Balabac Strait {303}, The flood current sets to the east, the
ehb o the wese, ar a maximum rare of 214 knots. The velocity of
both currenes is much influenced by the winds. After o suc
cession of westerly winds in Ocober and November, the cur
rent ses constantly to the east, slackening only on ebb; while
in July, after unusually fine weather, it sets in the opposite direc-
tion at the same strength, 34 o 214 knosw,

In Banguey South Channel (305) there are heavy tide rips
V4 mile south of Ten Foor Rock (306). Heavy tide Fips oocur
also in Mallawalle Channel (307) 1 mile ease-northeastward
of Passage Reef (308). In the channel the food runs eastward,
the ebb westward, with a velocity of 214 knots at Springs.

(8) Bormeo, east coadt. (Figure I11-4)

Labuk River (312), The maximum velocity of the ebb is 3
knoes. Tidal influence is fel in the river 20 miles from the en-
trance,

Sandaken (3153). Taganak Patches (313) are occasionally
marked by tide ripples. Strong currents are reported in the vi-
cinity of Taganak Island (314}, off Sandakan {315). The tidal
currents in Sandakan Harbor (316) turn ar high and low water,
the ebb artining a maximum velocity of 2 knots ar speings, and
the fAood, 144 knots. Along the wharf, the current frequently
sets in o reverse direction o that in the harbor,

Sandakan (315) to Dent Haven (320). Between Sandakan
{315) and Tambisan (317}, the Aood current sets norchwese-
ward and the ebb southeastward, rarely armaining a rate of 1
knot. Berween Tambisan (317) and Dent Haven (320) the
currents are stronger, the flood setting to the north and the ebh
to the south at a rate of 2 to 3 knots. Ten miles from the coast
there is o southeasterly current which increases during ebb
and slackens during flood,

At Sentry Bank (318), there is an almost constant set be-
rween nostheast and southease at a rate of 14 o 114 knos, the
velocity being influenced by the tides.

Dmm (320) ﬂ?m:r.luthuﬂlvm{ii‘ﬂhﬂ!
current sets northward 3 hours before high water and southward
3 hours before low water. Berween Denr Haven (320) and
Labian Point (321) the currents run at a rate of 144 @ 3 knots,
Both velocity and direction of the currenes are varishle in chis
vicinity,

Diarvel Bay (322). The flood generally Sows in a southerly
and westetly direction, and the ebb o the north and east. How-
ever, these directions may vary. They tuen ar the times of high
and low water. Along the north shore, the westerly food and
easterly ebb atmin & raze of | knot at springs, while at the south
shore, the currents have lintle velocity and are varisble in direc-
tion. At Taragan Island (323 ) and around Baturus Reef (326)
the eidal currents ran very serongly.

Fibuko Bay (332). Between Bum Bum Island {327) and
Beaufors Reef (328), the flood sets to the south and west, and
the ebb to the north and east with considerable serengeh at
springs. In Ligitan Channel (329), the currents have the same
direction and a velocity of 1 knot at springs. There are heavy
overfalls on the east side of the reef of the Ligitan Group (330).
South of Ligitan Island (331} the current runs at 2 to 3 knots,
creating whirls and heavy overfalls,

At Treacher Passage, berween Bum Bum Island (327) and
the mainland, the Aocd current sets southward, the ebb north-
ward at 3 or 4 knots at springs. The maximum velocity is ar-
rained in the northern pare of che channel,

In Friedrich Haven (333 ), west of Ligitan Channel (329),
the currents have a velocity of 34 knot. The flood sets to che
southwest, the ebb to the northeast. South of English Spit (334
the flood current sets west-northwestward ac 14 knor and the
ebb, east-southeastward ar 3§ koot OfF the eastern extremiry of
Sehatik Island (338), the flood current sets northwestward at
144 knots, and the ebb southeaseward ar 114 knots, Currens 2
knots stronger than these occur off Tinagat Rock {335),

The ebb current off Tawau (336) begins 14 hour after high
water, and attains 8 maximum velocity of 234 knots ar springs.
The fAcod commences 3§ hour after low water and has o maxi-
mum rate of 134 knots at springs.

Wess of Sebarik Island (338), in Coal Mine Reach (3407,
the ebb current begins 1 hour afeer high water and atains a
maximum velocity of 213 knots at half tide during springs.
The flocd commences 144 hours afeer Jow water and has a
maximum velocity of 23§ knots at springs. At times both ebhb
and flood run at a race of 319 knows of Grassy Point (339)
and off the disused pier,

The velocity areained in the Kalabakang River (341} is 14
knot, in the Simandalan (344) and Serudong (346) Rivers
about 1 knot, The ebb current, ar springs, sers sharply around
Adolphy Point (343} ar the mouth of the Simandalan (344)
and over Pilot Bank (342). In Merlin Channel (345), which
connects the Simandalan (344) and the Serudong (346, ridal
currents enter from both directions but do not exceed o rue of
1 knoe.

The Siboekoe River (347) is reporeed to have a bore above
the village, Pangeran Anan (not located on the chart). It oc-
curs shortly after low water from about 3 days before 1o 3 days
after spring tides. The advance of the wave is rapid and can be
heard & considerable distance up the river. The velocity of the
fivod and ebb currents ar springs is 314 knoes,

S T .
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Serajap River (348). In the del, both food and ebb cur-
rents are strong, the ebb armining o velocity exceeding 3 knots
after o heavy rainfall. Tidal currents are fele as far up the river as
Malinau {349).

Boenjor or Tanabmerad (3150) and Tarakan (351) Iilands.
On the outer side of Boenjoe of Tanahmerah (350) and Tara-
kan (351) Islands, the current Hows unineerrupeedly w the
south-southwest or southwest ar o race of 43 knot during fAood
and 2 knows during ebb. In Tarakan Anchorage (352), a cur-
rent of 4 knots has been observed. Eastward of Menoeloen
{353), the Hood current sews strongly northward and che ebb
southward.

Boelosngan River (3157) and vicimity. Generally the flood
current is noticeable as far as the Belugau River (359) and
toward spring tides, as far as Selor Point (360). The general
strength of the flood is 114 knots and the ebb 214 knots; at the
Belugau River (359), the ebb may reach 4 knoes after foods
caused by heavy rains.

At the Temenggah River (336), the channel west of Mening
{355}, the flood sets southward and the ebb northward and they
rurn about the times of high and low warter,

At the mouth of the Makapan (354), the flood current sets
west-northwestward about | hour after low water, and the ebb
sets ease-southeasrward about the time of high water.

Marasosa [nland (361). The prevailing southeascerly cursent
ses across the reef off the southeastern extremity of the island,
Mear the southern point there is a strong northerly counter-cur-
rent., Strong tidal currents are felr off the southern end of Bahaba
Point (362), particularly at springs; at the entrance to the
anchorage a shore sea is caused by a southeasterly current.

To the west, at Kakaban Island (363 ), the prevailing south-
easterly current sometimes ataing a velocity of 219 koows. At
Malalungan Reef (365), to the southwest, the current gener-
ally sets southeasrward along both sides of the reef, bur ooca-
sionally there &5 an eddy to the north along the western side.
At springs, the east-southeasterly ebb current from Paneai Mouth
{371} is noticeable cast of Malalungan.

Beraoe River (367). In the Beraoe River (367), the ebb
and fiood currents run 7 and 5 hours, respectively, The ebb be-
gins 14 hour afrer high warer, araining a rate of 3 knots ar
springs and 114 knots at neaps; the flood commences 14 hour
after low water and has a velocity of 2 knoes as springs and 1
knot ar neaps.

Mortheasrward from the mouth of the Beraoe River (367 ),
berween Derawan Island (366) and the shore, the food cur-
rent runs southward, che ebb northward. Ease of the reef sur-
rounding the island a southeasterly oceanic current runs at a
rate seldom exceeding 1 knot.

In the channel east of Goentoeng Island (370), berween
the outer buoy and inner lighe buoy, the direction of the ridal
currents conforms with thar of the channel; berween the inner
light buoy and the ease point of Goentoeng Island (370), the
flood sets west-noschwestward and the ebb enss-southeastward,

Tandjoeng-boeajaboreaja [tlend (372). The tidal currents
are weak at the anchorage.

Manphalihat Pormt (373). In the grear bight southward of
Mangkalihar Point (373) there is a constant eddy in a north-
erly direction along the coast of Borneo, with a rate of 14 knot;
just outside this point there is a constant south-going current.

Sanghoelivang Bay (374), The tidal currents in the bay are
negligible,

(9) Celebes, worth and west coasts. (Fioume [11 . 5)

Along the northern coast, the currents appear o be irregu-
lar and fairly strong, especially berween Stroomen-kaap ( 388)
and Manado (393). In June, an east-southenseerly ridal current,
with a rate of 213 to 3 knots at neaps, was observed. There ap-
pears to be & continuous castward drift along this coase.

Toegoean [iland {178 ). There is an ircegular currene of 2 o
214 knots in the channel between Toegoean (378) and
Mapoeri (377) lslands and also in the passage eastward o
Mapoct Islands (377).  »

Dsnds Bay (381). A serong current frequently sets by Lin-
gian Island (379), which is just west of Dondo Poine (380).
Serong currents have also been observed in the passage berween
Simatang Island (383) and Babandji Point (382). North of
Dondo Bay (381) the current frequently sets mo the north pase
Paligisan Poine (384).

Kapas Steait (387). A current of 1 0 2 knots rens through
this passage berween Silando Islands (386) and Stroomen-kaap
(388} on the norchwestern point of Celebes,

Kandi Point { 389 ), Immediacely east of Kandi Poine (389)
there is a strong current.

Manado Bay (393 ). Afeer heavy rains, there is generally o
very strong outfow from Manado River,

Naeng-besar (394). Breakers and ride rips mark the edge of
the reef around Neeng Besar (394).

Bangka Strast (396). The flood current runs westward, the
ebb eastward through Bangka Strait (396). Between Bangka
Island (400} and Poeisan Point (401) the velocity is from 2
0 3 knots. The Aood sets weseerly south of Gangga (397 ) and
Talise (398) lslands. Between Talise (398) and Bangks
(400} Islands it sets norchward forming rips off the norch poine
of Talise (398} where it meets the current that flows north-
eastward along the north coast of Celebes.

Mear the eastern shore of Talise (398) the ndal currents
are weak except berween Talise (398) and Kinabahoern
(399) Islands where they are sometimes very strong.

There are rips off all the salient poines in Bangka Strait and
heavy races to the north and northeast of Bangka Island (400).

(10} Celebes, east coast. (FiGure I - 5)

Lembeb Iidand (403), Berween Bentenan (405) and Lem-
beh (403} Islands, chere is a constant nostherly set along the
coast with a rate of 1 o 144 knots. .

Through Lembeh Strair (402), the flood current sets north.
ward and the ebb southward ac & rate of 3 to 4 knots ar springs
in the narrowest pares.

Tomini Gulf, Little or no tidal current has been observed in
the gulf, bur along the edge of the barrier reef fairly strong
tidal currents have been encountered. There is also a strong
current running out of the river in Gorontalo Bay (408) on the
north side of the gulf.

C. General circulation.

There is remarkably listle seasonal change in the circulation
of the surface warter of the Celebes Sea, but the adjacent areas
are more affected by the monsoon drifts {Ficunes 101 - 7 and
III - 8). By far che greatest amount of water fowing into the
Celebes Sea passes in a southwesterly direction through the pas-
sage berween the southeast coast of Mindanso and the Talaud

Islands; the axis of chis drift is near the coast of Mindanso, and
strong cursents are frequently encountered close inshore. After
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entering the Celebes Sea the water moves in a general counter.
clockwise direction and passes out of the area off the north coast
of Celebes and through the northeastern part of Moluces Pas-
sage. During the southwest monsoon, from May to Ocmwber,
there is & more or less constant westerly drift across the north
central part of the Celebes Sea, but during the northeass mon-
soon, from November to March, chis current turns southward
and joins the casterly drift off the north coast of Celebes near
longirude 122° E, The current north of Celebes, however, has
an casterly ser chroughour the year,

During the northeast monsoon there is a rather constant
westerly or southwesterly set through the Mindanao and Sulu
Seas, but during the height of the southwese monsoon, in Au-
gust and Seprember, the direction of this drift is reversed.

There is usually a southerly drift from the Sulu Sea into the
Celebes Sea through Sibura Passage (278) and other straits
in the Sulu Archipelago, but there is apparently a flow in the
opposite direction during spring and early summer.

A southerly set out of the Celebes Sea through Makassar
Strair characrerizes the northeast monsoon, and this current
usually persists through the southwes: monsoon, alehough it is
less constant during the spring and summer months because of
an epposing drift in the southern pare of Makassar Serait.

There is a northeasterly current throughout the year in the
western part of Moluces Passage berween Celebes and Halma-
hera, bur there may be soucherly sets in the eastern part of this
passage, particularly during the northeass monsoon,

32, Sea and Swell,

The appearance of the surface of the ocean is described by
the terms sea and swell. Sea refers to waves cansed by local
winds, whereas suwll refers to waves which have progressed be-
yond the influence of the winds. The direction of sea is usually
determined by the wind, whereas the direction of swell may be
entirely independent of the wind. It frequently happens that
both sea and swell are present ar the same time.

The data for sea and swell apply o offshore conditions. In-
formarion of this type is desirable in planning operations re-
quiring aircrafe carriers, as well as those requiring the transter
of personnel and heavy equipment from large to small vessels.
This informarion will also lead to a more sccurate estimate of
the effectiveness of sound-ranging equipment; a rough sea will
cause a high background-noise level and variations in the strati-
fication of the warer layers, which may produce differences in
the ranges obtained by sound equipment.

Although at present the exacy relationship berween surf and
offshore sea and swell is not known, the following generaliz.
tions will help in making an estimate of surf conditions if the
sea and swell conditions are known. (1) There is an abrupt
increase in wave height where the depth of the water is less than
Y2a of the wave length in deep water. (2) The waves break
where the depth of the water is approximarely 1 o 3 times
the wave beight in deep water. (3) The breaker heighs is
grearer than the heighe of offshore waves, and it will vary with
different beach gradients.

The sea and swell dara used for this study consise of ships’
ohservations for the following 4 areas. (1) Molucca Passage
and Pacific Ocean, (2) Sulu Sea, (3) South China Sea { north-
west coast of Borneo), and (4) Celebes Sea. (Frgunes I11 - 9
and M1 - 10},

A, Sea.

(1} Amownits of sea.

The monthly variation in the amounts of sea is shown in
Figumg III - 9. The 4 arcas differ slightly in the monthly dis-
tribution of the amounts of sea but, in general, the sea is least
disrurbed during April, May, and June and is roughest during
December and January, Calms and low seas (amount 2 or less)
occur move than 50% of the cime. High seas (greater than
amount 5) have never been recorded for the Celebes Sea area;
they occur more frequently along the northwest coase of Borneo
than in the other 2 preas.

In TABLE III - | are shown the amounts of sea for the 4 areas
during the 2 monsoon seasons, November through April
{northeass monsoon) and may through October (southwes:
MCsmon ). '

Tanwe 100 - 1
AMOUNTS OF SEA DURING MONSOON SEASONS
Percentage of Observations No. of
Observations
AREA CALM Low  Menniw  HIGH

1 Mov.Apr. 7 61 10 2 127
Muy Der. H & n 3 186
I Mov.Ape 1o 12 ] 2 36
Muy Okt 9 () 9 1 136
3 Mev.Aps, 11 A3 41 3 211
My -Oicr. 6 32 57 3 164
1 Nov-Apr. F# ] ] 1% — 157
My e, 11 &4 i = e

Although low seas predominate throughoue the year, there is
a greater percentage of low seas from May through Ocober than
during the winter months. Conversely, there is & greater per-
centage of medium seas from November through April than in
the summer months. There is no seasonal variation in the per-
centage of high seas in the 3 areas in which they have been re-
corded.

f2) Direction of sear,

A monthly analysis of seas by direction cannot be made from
the available data, but the summary in TABLE [IT - 2 shows the
seasonal distribution of seas by the direction from which they
come,

Tanie 111 - 2
SEASONAL DISTRIBUTION OF SEA BY SOURCE DIRECTIONS
Percennage of Observations ¢+ No af
mllr\'ltluﬂ.l
ARna CALMNE B SE 5 SW W NW N

L Now-Agr T4 17 4 & & 9 5 § 137
Moy -t B 4 B 16 0 ® 10 3 13 184
1 MNow-Ape. 10 46 16 4 1 2 2 4 13 Fal
Mey O 19 6 12 1D 17 16 13 4 3 Fil
3 Nov.-Apr a1y 3 2 W 4.1y 211
May -kt 5 10 12 % 10 41 14 3 1o 164
4 Nwdpe. 1 B 5 3 1 7 9 &8 14 157
MeyOnv. 22 B 10 11 16 21 & & 1 172

The seas are predominantly from the northeast from Novem-
ber through April and from the south or southwese during the
rest of the year. In general, the direction of the seas is more
varishle from May through Oceober than from November
through April.

(1) Relationship between wind and sea,

The mbularinn of winds by direction (TaABLE 111 - 3) shows




E OCEANOGRAPHY, COASTAL HYDROGRAPHY, COASTS, LANDING PLACES Page 111 - 13
MR ATHE % OF ORSEMATIONS TOTAL
] 20 40 60 a0 oo
JBN.
FEB a7
MAR . 47
LR -
MAY i [ ng
JUNL 21
da o 80 |
ALK, B 37
SER 43
oGt L Y
NOW T
DEC, 8o |
100 80 &0 40 20 0

AREA 3

APPRONIMATE
AMOUNTS DESCRIPTION HEIGHT IN FEET

s o CALM Q
- 1—2 Low 00— 2
L ) . - 3—4 MEDIUM 22— 9
] 5 B ABOVE HIGH >9
£ L} i
> g
_!*"ut.ﬂt ’
CUMULATIVE % OF OSSERWNONS TOTAL
o 20 40 &0 B0 0ES.
JAM
FEB. i
MAR
APR i
MAY
JUN. 2
JUL
ALG, 18
SER 33
0CT. 28
RO 18
DEG S Fi.)
100 8o B0 40 20 Q
Fugume I01 - 9.

Frequency distribarion of amounts of e



Page III - 14

OCEANOGRAPHY, COASTAL HYDROGRAPHY, COASTS, LANDING PLACES

l&ﬁﬂi&mﬂlﬁm!&hﬁtmﬂmﬂmh’m
(TanLe [0 - 2),

Tance III - 3
SEASONAL DISTRIBUTION OF WIND BY SOURCE
DIRECTIONS

Percentage of Observarions Mo, af
Observations

AREA CalmNE E SE 5 5W W NW N
I Mowhpe. 3 M 3 2 3 8 8 11 M 4
Muy Ox. B BTN S 463
1 Mew-Apt TM T I 4 5 & TR lonr
May 4t e 7 7 0 17 M 13 35 3 18
¥ MNew-Apr 1% 6 3 3 3% 4 4 n L)
My Ot Y% & 3ot o4 o2 o8 B0
4 Mov.Ape. T W 9 3 4 9 11 14 19 A4
Map O 10 7 W0 13 20 20 & 3 7 513

The prevailing direction of both winds and seas is northease

.from Neovember through April and south or southwest from

October through May, The degree of correlation is greater in
the winter season because the northeast monsoon is the stronger.
This is shown by the greater frequency of medium, rather than
low or calm, seas during the winter months.

Althaugh the dara for wind force are noe so complete as those
for wind direction, there is a correlation beewesn wind velocity
and height of sea. The average wind velocity is 8 knots or less
except in Area 3, which area has a slightly higher wind velocity
than the other 3 areas and also has the grearest percentage of
medium and high seas, The percentage of calms (wind) is
highest in Areas 2 and 4; these areas also have the Breater per-
centage of calm seas and the smaller percentage of high seas.

B. Swell.

(1) Amount of sewell,

The percentage distribution of swell by amount is shown for
each of the 4 arcas in Figuere 111 - 10, Although swell of amount
5 is o long. moderare swell, it is indicased separately since it s
desirable 1o include it with high swell for some purposes. The
partially enclosed Sulu (Area 2) and Celebes (Area 4) Seas
have a higher percentage frequency of calm than either the
Molucca Passage and Pacific Ocean [ Area 1} or the South
China Sea (Area 3). Low swell predominates throughour all
the arcas. Tabulation of the data by monsoon seasons shows the
seasonal variation in amount of swell (Tasvs 111 - 4),

TanLe 111 - 4
AMOUNTS OF SWELL DURING MOMNSOON SEASONS
Percentage of Observarions No. of
Observarions
Axpa NoSWELL Low Mok AMT. 3 Hicn

| Now-Apr 21 1% 4 3 L] 132
My Ohee L] L1 111] F 1 137
2 MovoApr 41 K 26 1 1 191
My T ] % H — i 178
3 Mow.Apr, 3 44 il 2 4 173
Mollay Cer. In 43 18 4 T 112
4  MNov-Apr. T L] 3 — ] 13
May O 60 Lt 3 - 1 142

During the northeas: monsoon season { November through
April} there is a larger percentage of moderare and high swell
in Areas | and 2 than during the southwes: monsoon season,
Areas 3 and 4 do not show very grear seasonal variation. Area 3
has a higher percentage of moderase and high swell than any

» of the other areas, especially from May through October, Ares

4 has the least swell of all the areas, with 96-97 % of amounts 2
or less chroughout the year,

(2) Direction of swell,

The dara are o few to give a monthly distribution of
amounts of swell by the direction from which it comes, bur,
TasLE III - § shows the seasonal distriburion,

Tance I1I - 5
SEASONAL DISTRIBUTION OF SWELL BY SOURCE
DIRECTIONS
Percentage af Observasions Ma. of
No Observations
AREA SwELL HE E SE § 5W WNWN
1 Now.Ape 21 4 12 3 3 i ¥ 3 3 132
May-Ox. 39 &6 6 9 18 13 § 2 4 137
2 Mov-hpr. 4% 52 & 3 — 2 1 % 1o 191
May Oex by | X ¥ 4N & 2 ] 178
¥ Mow.Ape, 3 9] e X117 173
Mir-D:. m g 7 1 1 M 14 3 ] 112
4 Mov-Apr, 37 1T § ¥ = ¥ ¥ 4 7 1K}
Moy iz, 60 I 4 6 9 15 2 1 1 142

. The prevailing direction from November through April is
norcheast. From May through Ocrober the prevailing direction
is south or southwest. The percentage of observations of no
swell is greater, and the directions are somewhar more variahle
from May through October than from November through April.

33, Sea-Water Characteristics

A. Surface and subsurface temperaure,

The annual variation of surface-water temperature, when
combined with synopric meteorclogical data, i useful in fore-
casting fog and in other weacher forecasting, Exeremes of water
temperature, which affect the performance of personnel and
equipment, muse be taken into account in planning amphibiosus
operations. Subsurface temperature gradienss in the open sea
are the chief factors in determining the paths of sound rays,
and chus delimic the efectiveness of underwaser sound-ranging
equipment. Familiarity with these conditions, therefore, will
aid & submarine m avoid detection by diving o the optimum
depch and, conversely, will inform surface vessels concerning
ranges and depths a: which enemy submarines are likely to be
encountered.

(1) Seasonal variation of surjace remperatire,

{#) Horizomtal distribution. There i no significant hori-
zantal varintion in surface temperature in this area.

(&) Temperatuwre range, Extreme temperasures ai the sus-
face range from 76° w B8° F. The annual mean manthly
surface temperatures range from about 82° F, jn February
about 85° F. in May and June,

() lce. There is no ice in this asea,

() Relasionsbip becween sea and wiv temperatures. Mean
sea and air remperatures usually do not differ by mare than
3" F. during any month of the year, Sea surface temperacures
are generally higher than air semperarures,

(#) Fog. There is no fog in chis ares, bur mist or haze
may be encountered occasionally,

(2) Variation of temperature with depih,
The average emperasure at 300 feet fs 73.7° F.; the range

- -
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is from 60" w 84" F, which is somewhat greater than the
range ot the surface. There is less seasonal variacion ae 300 feet
than thar at the surface, but the highest temperatures occur in
June. The temperature ar 300 feet may be as much as 28° F,
lower than that of the surface water, but the average difference
i5 9.4° F. The remperature is usually constant to depths of 130-
175 feet and may be constant to depths of 300 feet or more on
occasion; temperature gradients just below the surface are not
common. The maximum reporeed temperamare gradient per
100 feet is 13° F.

B. Surface and subsurface salinity.

Salinity changes in surface waters near shore may affect water
circulatory syscems and elecrrical systems that wrilize the con-
ductivity of sea water. Marked variations of salinity with depeh
in the open sea will increase the density gradients sufficiendy
to alter the trim of & submarine when diving.

(1) Searonal variation of mrface salinity,

(a) Horizontal disiribution. In northern summer ( June,
July, and August) salinity values between 33 and 34 parts per
thousand are found in the Sulu Sea and Tomini Gulf; through-
out the remainder of the area salinity values exceed 34 parts
per thousand, In northern winter salinity walues are generally
lower; salinities of 34 parts per thousand or above are found
only in the Molucca Sea and in the Pacific Ocean. During this
senson salinicy values generally decrease from northeast w
southwest, with & minimum value of 31 parts per chousand in
Makassar Serait,

(&) Salinity range. The mean annual surface salinity is
34.03 parts per thousand. Extreme values of 30,91 and 3620
parts per thousand have been recarded, but salinities below
3250 and above 34.75 pars per thousand are uncommon, Sur-
face salinity near the islands may be appreciably lower than in
the open seas, owing to fresh-water runoff,

ie) Elecirical condwetivity, The average conduceiviey at
the surface is about 0.057 reciprocal ohms, with extremes of
0,047 and 0.070 reciprocal ohms,

(2) Variation of salinity with deph,

The average salinity at a depeh of 300 feet is 34.62 parts per
thousand, 0.59 parts per thousand higher than ar the surface,
The minirmum value at 300 feet is 33.20 and the maximum

7.74 parts per chousand,

C. Density.

(1) Horizontal distribution of surface density.

Sea surface density values in the open sea are similas through-
out the area, averaging abour 1.02135. However, submarines
have reported that when patrolling near the mouths of lurge
rivers and near shore, localized areas are sometimes encountered
in which the density changes sudderly, probably because of
incomplete mixing of inflowing fresh-water with the sea water.

(2} Variation of dewsity with depith.

The density gradients in this area depend largely upon the
variation of temperature with depth as the salinity gradien is
negligible,

(3) Use of density gradients by submarines.

Density layers requiring ballase changes of 2,000 o 19,000

pounds are frequently encountered below 100 feet. The average
depth at which these density layers occur is about 150 feet.
There is considerable variation in the development of these
layers, but there is no indication from suhmarine reports of

predicrable seasonal change. It is improbable thae submarines
will be able to balance on these layers at any time, although
one ine reported static balance obtained at 260 feet in
February,

D Acoustic conditions,

(1) Seasomal variation.

Echo-ranging conditions are wually far throughout the
area at all eimes of the year, excepr when the background-noise
level is high. Assured echo ranges berween 1,500 and 2,000
yards, therefore, may be expected sway from the islands. Only
rarely will heating of the surface layer produce very bad sound-
ranging conditions with echo ranges of less than 750 yards, The
maximum recorded range at which screw noises have been
heard in this area is 10,000 yards, and pinging of surface vessels
has been heard ar a maximum range of 12,000 yards.

(2) Variation with deprh,

Omn the rare occasions when there is diurnal surface heating
or “afternoon effect,” a submarine may be able o avoid déwec-
tion by remaining at periscope depth, bur usually it will be ad-
vantageous to dive to depths greater than 150 feer. Submarines
in the area have reported that they were sometimes able to aveid
detection by diving below the density layer at depths of 150 o
300 feet, bur often no protecting layer will be found ar any
depeh.

{3) Background woite,

The high noise level caused by recf-dwelling organisms is
usually the limiting factor w sound-ranging near the islands
and reefs. These reef noises may be roublesome o distances of
3 miles or mare, Even in the open sea, fish noises are often
prevalent, and roin squalls and high seas may drown out all
other sounds. When the water is sufficiently deep for submarine
operation near reefs, the high noise level and false echoes pro-
duced there will assist submarines in avoiding detection.

E. Transparency and color of water.

The degree of transparency determines the distance below
the surface at which submarines and mines, as well as reefs and
shoals, are visible from airplanes and surface crafe, It also de-
limits the effectiveness of diving operations and the use of
underwater cameras and telescopes for photographing and view-
ing wrecks, mines, submarine ners, etc, The color of the water
may determine the moss faverable type of paint to be used on
vessels and mines.

(1) Transparency.

The degree of transparency is governed by the amount of
suspended manerial in the water. The commonest method of
measuring transparency i w record the average of the depths at
which a white "Secchi disc” disappears and reappears when
lowered and raised from a ship,

Only 8 transparency observations have been recorded for
this area, all nertheast of Mindanao, Of these observations, the
minimum Secchi disc reading is 69 feet, the maximum is 141
feet, and the mean is 102 feer T decreases near
land, owing o the distarbance of bottom sediments by waves

—
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and currents, as well as o the amount of suspended material
carried into the sea by rivers.

f2) Color,

The color of sea water is measured by comparing the color
of the water, as seen against a white background, with a colori-
metric scale known as Forel's Scale. This scale consises of »
copper sulphate solution o which are added varying amounts of
a solution of chrome yellow; pure copper ‘sulphate solution is
designared as Forel 0. On the specerum, Forel 2 approximares
Fraunhofer line F, and Forel 20 is near Fraunhofer line E. Eight
coloe observations have been recorded for the area norcheast of
Mindanao; 3 of the observations record Forel 1, the remainder
Forel 2. In shallow water near the islands and reefs the color
of the water is modified by the color of the underlying bottom
materials, and near river mouths color corresponding to Forel §
or 5 may be encountered when there is considerable fresh-water

runoff,

34, Bottom Sediments

Knowledge of the distribution of bottom sediments in water
shallower than 100 fachoms is importane in predicting under-
warer sound conditions, in mine warfare, and in planning land-

ing operations.

A. Characteristics of sediment types.

The characteristics of the types of booom sediments found
on the narrow shelves bordering the Celebes Sea and adjacent
waters in depths less than 100 fathoms are shown in TasLg 111 -
6.

Tastn Il - &
CHARACTERISTICS OF TYPES OF BOTTOM SEDIMENTS
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B. Horizontal distribution.

(1) Halmabera and adjacent islands.
On the open strecches of the shelf off Halmahera, off the

islands of the group, and in the straits between the
ler islands, the bottom sediments consist of alternating
patches of ramd, coral, and stone. The bowom is firm and for

as Dodinga (3), Boeli (24), Kaoe (27), and Waisile (29),
and the partially enclosed bays have mad in the shallow water
at their heads. This is probably of a sufficiently firm characrer
1o be classified a3 sand and mud for acoustic purposes. Fringing
coral reefs are not found in the bays where mad is found close
inshore. The approaches of these bays have rough sand and
coral bottoms,

(2) Sangibe and Talawd lslands.

These islands and numerous others in the chain strecching
south toward the northeastern part of Celebes have narrow,
rough shelves of semd, coral, and sfowe. The numerous banks
among the islands have similar sediments. The smaller, more
protected bays sometimes have mosd at their heads, bur those
which are open have sand and probably have smoother borroms
than the outlying shelf.

(3} Mindanao,

. Along the southern coast of Mindanao, the shelf is relatively
wide as far as Flecha Point (63}, but narrows eastward. The
bottom is semd or coral with occasional rock ourcrops along the
coast and parches of large rock and coral fragments offshore.
The heads and more sheltered parts of the deep bays, such as
Sibuguey (52), Port Sibulan (37}, and Dumanquilas {58},
are soft mud.

From Illana Bay (62) easeward o Davao Gulf (82), in-
cluding Sarangani Bay (77 ), areas of mud appear with the ramd,
The mad, excepe off the larger rivers, such as the Mindanao
(71}, and in small proteceed bays, is firm and should be classi-
fied o tand and mud for acoustic purposes. Corad is poorly de-
veloped on this shelf, and reefs are absent.

In Davao Gulf (82) and off the east coase of Mindanao the
shelf inside the 100-fathom curve is narrow, with send and wod,
mud, sand, rock, and coral patches irregularly distributed. The
distribution of fringing reefs is also irregular. Around the north-
ern shooes of Davao Gulf (82), med and 1end extends close
inshore, with 1 rough semd, rock, or coral bormom bordering the
immediste shore line. The westerly side of the inner gulf has less
rock and the fringing reefs are less developed than on the ease-
ern side.

Marthward from Cape San Agustin (92) past Pujuds (93)
and Mayo (95) Bays to Careel Bay {102}, the narrow shelf is
samd, with a few scarmered rock pasches and with fringing coral
reefs along the shore. There is a lirtle med in Pujuda Bay (93)
near shore. Beeween Cateel (102) and Lianga (108) Bays the
shelf consists of sand and rock patches, bur these bays and che
smaller anchorages are mostly soft mud, with remd near the
edges of the fringing reefs,

Bislig Bay (104) has mad at its head, in shoal water. North
of Lianga Bay ( 108) to Siargeo Island, mud is interspersed with
sand, but the mud s probably firm and should therefore be
classified as samd and mud for acoustic purposes. Semd, rock, and
coral are found in the shallow water near shore, There arc oc-
casional stretches of sand along the shoee line, &s near the mouth
of the Tago River (109) and at the head of Lanuza Bay (112),
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where the bottom immediately offshore is also sandy, The cen-
tral part of the larger castern portion of Hinaruan Passage, west
of Bucas Grande Island (113), is soft mad, but the narrower
western extension berween Nonoc Island (131) and Mindanso
has a firm sand bostom. Dinagat Sound (123) has a sewd bot-
tom with scanered reefs.

Along the norchweseern and western coasts of Mindanao, in-
cluding Butuan (143), Gingoog (149), Macajalar (154), and
ligan (157 Bays, the shelf is also narrow, in places less than
a mile wide. In general, there is more mad than along the
enstern coast, although occasional patches of ramd and rock oc-
cur; there is lile fringing reef. Around Camiguin [sland
{151}, the shelf is sandy.

On the western side of lligan Bay (157) and along the
western side of Mindanao as far as Zamboangs (176), the
shelf is largely rand and rock with occasional strerches, noted
o the chares as mud, which are probably send and mud, g,
in Sindangan Bay (168). Fringing reefs are developed locally.

(4] Sulu Archipelago.

The bottom of the shallow sill surrounding the numerous
islands and coral reefs of the Sulu Archipeldgo is samd and coral
with occasional notations on the chares of rock. Excepe along the
coasts, rock probably does not indicate ledges but rather large
fragments of coral or rock detritus, Near the islands the boetom
is rough and beoken with numerous reefs, bur away from the
islands, particularly to the norcheast, there are large areas of
relatively smooth resd botrom and coral fragments,

(5) MNorthern Borneo,

Along the west coast of Borneo between Brunel (288) and
Kimanis {291} Bays, reefs and banks of coral occur over the
entire width of the shelf, interspersed with semd and rend and
mud, However, few fringing reefs are present. Both bays have
trited with samd and med near the shore.

Naorth of Kimanis Bay (291) w Sampanmangic Point
(299, the outer part of the shelf near the 100-fathom curve
is broken by numerous coral reefs and shoals, with mud in the
deeper water berween them. The central part of the shelf is
mud and fairly level, Mud botrom, probably mived with sand,
extends wo the shore, with scattered coral in shoal water and a
fringing reef along the shore, The reef becomes more extensive
and less parchy toward the north, 2

Off the northern tip of Borneo the shelf broadens; the bor-
tom is rough and broken and consists of tand, corad fragments,
and wone, However, mud extends across the shelf west of Ban-
guey (304) and Balambangan (302) Islands and some is
found in the channels between Banguey (304) and the smaller
islands, and the mainland. The mud, which is probably mixed
with sand and therefore is noe soft, exrends into Marudu Bay
{300} where the bottom is soft med,

Southward along the norcheast coast o Sandakan Harbor
{316], the shelf is about 60 miles wide with a bottom principal-
ly of sand and mud, interspersed with coral patches and reefs,
which are particularly numerous on the inper half of the shelf
and produce a rough, broken bottom. The outer part of the
shelf is fairly level, with areas of tend and mud stresching for
miles, uninterrupted by reefs. The large bays, such s Paitan
(309}, Marches (310}, Labuk (311), and Sandakan Harbor
(316}, have fairly soft mud bomoms with jend end mad be-
tween the reefs off cheir entrances.

From Sandakan Harbor (316) w0 Unsang Point (319) the
shelf is mud, probably containing considerable rand, excepe for

scartered coral reefs; semd and mmﬂ 100-farhom
curve. There i no fringing reef shore.

Darvel Bay (322) has a musd bottom, probably soft, and the
shores are p-rd;rbudnndbrfdn;iqmdlmdnﬂﬂpuln
HI - 11). The shelf berween Darvel Bay (322) and the vicinity
of Bum Bum Island (327) is sand and coral, Westward to Si-
buko Bay (332) the shelf is mad bur is bordered along the
100-fathom curve by & send and coral bortom and coral reefs.

From Cowie Harbor (337) south to the delta of the Bocloen.
gan River (357), there is no fringing reef and no coral on the
outer part of the shelf, The shore line and the inner part of the
shelf are made up of a series of conflueat deltas of several large
rivers. The inner parts of the decper estuaries, such as Cowie
Harbor (337 ), are almost entirely soft mad, bur the dele of the
Boeloengan (357) is somewhar sandy. The sediments near the
100-fathom curve are apt to be somewhar sandier than near
the river mouths,

Off che delea of the Boeloengan River (337 ), mud (probably
sand and mud) occcupies most of the shelf from the shore sea-
ward, with sand and a few scarered parches of coral near the
100-fachom curve. Southward to the Beraoe River (367) esty-
ary, coral reefs are extensively developed and occupy the full
width of the shelf. Berween the mouth of the Beraoe River
(367) and Mangkalihat Poine (373) is an extensive plutform
of rough coral bottom and semd domed with numerous reefs, in
one place extending about 27 miles offshore; mud, which should
probably be classified as send awd mud, 5 reswriceed o the im-
medinge shore line. Between the reefs and the delta of the Beraoe
River (367) the shelf is flat and the bomom is all rend, The
inshore part of the delta is somewhat sandy, and should probab-
lj' be classified as ramd and mwd, but the outer parts are soft msd,
Coral reefs are restricred to che vicinity of the 100-fathom curve
and do not occur along che shores of this estuary, Two lrge
coral platforms, Mararoea (361) and Moeras (364) Reefs,
oocur some distance offshore.

From Mangkalihar Point (373) south to the equator, fring-
ing reefs and sand are found along the shose. The central pare of
the shelf is mad, probably largely rand and mud, with coral bor-
tom and a few scarrered reefs occurring in the vicinity of the
100-fathom curve. However, corad is absent off the mouath of the
Sangkoelirang River (374) and for roughly 20 miles w the
east, and soft river mud covers the botsom of the estuary and the
whole width of the shelf.

{6) Northern Celebes,

From the equator northeast to Dondo Bay (381 ), the shelf
is narrow off the headlands bur widens off the broad reentrants,
The botom is rough send and eoral with numerous coral reefs.
Maad bottom s restricted to the small, sheltered bays along the
shore. From Dondo Bay (381) 1o Stroomen-kaap (388) che
botrom characeeristics are the same bur the shelf Broadens.

From Stroomen-kaap (388) w Kandi Point (389), tand,
coral, and sione bomom occupies the full width of the narrow
shelf. The shelf becomes muddier and widens to about 13 miles
off Koeandang-baai (390). The bottom of the inner parts of
the bay are covered with soft muwd. Along this whole sereech of
comst where muddy sediments are found close inshare, coral is
testricted to the outer pare of the shelf and the shore line is
lurgely free of fringing reefs.

Berweett Koeandang-basi (390) and Bolalingocki Bay
(392), the shelf is wide, and the shoal warer botrom near shore
is largely mad and sund and mud, Sand, coral, and fone are not
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entirely absent, but hard bottoms are more often restricted
the vicinity of the 100-fathom curve. Along the northern coast
cast of Boluingocki Bay (392), the shelf narrows and consists
of sand, coral, and parches of stome. There is a fringing reef along
the shore. Soft mud is found in the numerous small, sheleered
bays, such as Himana {391}, Bolaingoeki (392), and Kors
Kora (393).

The shelf bordering the southern coast of northeaseern Cele-
bes is very similar to that surrounding Halmahera, It is narrow
and consists largely of parches of tend, coral, and some, The
shore line is occasionally broken by shallow bays and roadsteads,
such as Kema (404), Belang (406), and Komboena (407)
Roads, which are somewhat smoother and sandier than the in-
tervening sirerches of shelf. Along the north shore of Tomini
Gulf, sund and mud also ccours on the central part of the shelf
although sasd, eoral, and stone are still present. The small, pro-
tected buys have mud, Offshore, in the vicinity of the 100-fathom
curve, coral reefs are well developed. Fringing reefs border the
shore line excepe for a streech of 20 miles o the west of the
Gorontalo River (408}, where they are apparently not well
developed.

35. Biological Factors

A. Algae (seaweeds),
Large seaweeds which may inserfere with landing operations
do not occur in this area.

B. Bioluminescence ("' phosphorescence”).

Mighe detection or concealment of PT boats, submarines, and
other craft are seriously affected by the luminescence of their
wakes and bow waves, owing o small light-producing organisms
in the sea. Although there are few direct observations on the oc-
currence of bioluminescence in this area, & comparison with
other areas where similar lighe-producing organisms are found
indicates that bioluminescence probably occurs chroughout the
area during each month of the year, with the maximum fre-
quency in Auguse. Brilliant bioluminescence usually occurs after
periods of unusually fine weather. Elsewhere, luminescence un-
der similar conditions has been reported by fliers o interfere
with dark adapeation.
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Praca H. fah'lh H¥ & LW mr.flr Dharuwm Dsummas lnaw WiSL
LN L8 T, . L
N E Time Meridian 120* E
SULD ISLANDS
Reference station, Joro
MMLl. (LY . e B i1 m +0 1| 11 +0.1 33 - 1.8
2 g 41 111 Qo [N ] 5] 11 -—
mum-um N 1w -1% 11 i 10 1.1 0
Reference station, Crsv
(15 . 2 [F] 111 o8 =3 o 1.6 0.9 §.1
i =0, 5 54 18
1575 4 LR 12 =53 1.4 =0.6 51 4.5 1.8
u:u,r;: i & 4l 112 o8 =3 135 L1 =0.5 4.3 ie 1.0
wun 1. ' LR L] 121 = -3 % 11 =07 4.1 13 1.8
Bulas [ 609 1 % =51 1.2 —0.4 4.7 4.0 11
Smdia 1 (209). i I - bt B 11 =08 4.1 3.5 1%
Capaal I C210) . . & al 121 % =5 13 1.2 -0.7 4% 38 11
Relerence station, Joro
'r-n{ulcnn IR 1 11 1% =14 0g +8,2 1.4 - 1.3
JOLO (214} has vens B4 121 oo (See predicrions. ) 1.8 — 1.1
b Relerence station, Ceav
M mbung (216 T 121 al =313 1. —0.4 iN ] 1.1 1.
T-wltm:!) is o 3a 10 % =5 aE -p.2 17 10 :3
i Em Relerence station, Joro  +
Limi 3N 139 4 -1 3 15 40.4 i1 - 10
Frasl E! 15 119 &4 41 10 1.2 +0.4 14 - LY
Lahatlabar L (I57) W 1o iy =0 33 o.F 0.3 Ia - 1.3
T:;u-—lrl:. 313 119 57
(TR =0 W oy +.1 14 = :
Baabas Channel (234) in 10 13 =0 & L&) +o.2 13 - H
Reference station, Casu
Tandungas Channel (343) 31 130 19 =4 10 ] -0 ad 1.4 1.0
Galle Channel (157) § 08 130 14 -3 08 1.3 =04 49 3.1 1
{ug? j0 110 04 =4 ¥ 1.3 —-a.8 58 4.8 1.4
Haru Bats Ba M:-;l 504 114 33 -1 1.0 =-0.} 44 34 10
Eau 3o 114 48 =11 1.8 -0.3 41 3.3 1.8
Sibaty I { 4 43 119 30 =& 55 1.1 =-0.3 5.0 35 1.3
Temisdio . -f:un] 4 a 119 2% o 0¥ -0.3 3a 31 18
BORMNEO s
Reference station, Masiea Tawric Dhwmseas
(R} 1% W= +0 W 1.2 +1.8 3.1 4.0 ]
3.3
F. [E] 118 04 +4 30 1.1 +1.4 5.1 4.1 1.1
u Bay l'.lCIl‘ L] 18 51 +40 10 1.3 +1.% 3.8 4% 5.0
Reference station, Sannaxas Srmun Muiw
uumnram}.. &R uy 3 =00 08 +1.a LY ] 18 41
] (A8} 3% s o7 [Sew predicrines | in 3.1 N
Die=t Haven (1207 518 119 1% —4 4 0.8 +0.1 11 14 Yo
Reference station, Kowrar Biver sxTrasce
Darvel Bay (321)
mdﬂm{m: 3 118 10 om o8 -0.% 1.0 LY ]
Sem| (3247 & 128 ¥ +0 0% oA =03 3.1 38 3.2
1.-;‘3"{?':4) 413 17 51 +0m 1.1 -0 B0 57 o
.
Time Meridian 117 W' E .
.
Reference sration, Kosrar Rives entaancs
ar 'I'.u-hmll um} 1% 117 48 +0 9 1.0 +1.0 6.8 a8 56
T.-u.m ily ur s =0 30 1.4 =08 73 6% 4.8
l (JGTJ
Biwas Mouth (138} 13 117 42 oo 1.3 =01 BT 60 1.9
Sedor Pr. (80 T ura +1 w0 0.3 ={.3 4 14 1.0
Berane B, .
mmf;ﬁ’ 3 110 1 u -0 1.3 -0 9.1 (5] 3.9
Haji Bank [39) FR 1] nn +1 30 (] =11 74 5.3 3.9
lp;l.wmmx_lﬂ_] -
[H (T [ ] 17 5 = 13 1.¥ =18 LE] 3.8 39
Wmﬂ o 48 1L i 08 +0.2 38 i) i
Time Meridian 120° E
CELEBES
Tokivali-basl (3453 1 120 4% ~4 0% a1 +0.7 5.1 34 38
Manado (3] 1% 114 %0 +40 10 o9 =0.1 &1 4.1 3§
Reference station, Penasc
Talise 1. (158) 1% 11y o3 =& 3 la =D& &0 il LR
1 Mias
Relerence station, Joro Tuoen Dhymmat
Kema (404) 113 123 o =3 0.8 3.0 1.3 1.1 3.9
Giewroacalo . sacrance [I08) (] oy =38 o +1.7 7 12 18
Mansadli (408} . om 130 06 =1 10 +1.3 30 b 18
*The Sibcekoe Biver | wiiich smptie =t the sowthwessern part of Sibuko Bay (332), is reported o have a bore shove the villse of Pangersn Anan (pot bocased on charl,

It occwn shoetly afier bow ware Bom about 3 deyn beiore 1o 3 day aleer speiag eides.
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COASTS AND LANDING BEACHES

40. General Description

Because of the tremendous length and complexity of the
coases on the islands of the Celebes Sea Area (Figume [V -
293), a complete coastal description would be far mo long for
JANIS publication. Many parts of these coasts, however, are of
litle stracegic importance because of offshore dangers, seeep
cliffs, swampy shores, or remoteness from major towns, air
facilities,'and centers of military resistance.

In preparing Chapeer [V, areas of serategic importance on
each main island, island group, or sector, were selected, descrip-
tions of the immediate and adjacent coasts were prepared, and
landing beaches thar would give access to each ares were ploreed
on maps and charts (PLANS 5 10 61) and were described.

For each coastal area of serategic importance the chapter pre-
senies, under headings (1) to (4), a general coastal description,
designed primarily for the use of a ship master or naval com-
mander rather than for a landing party. This description also
served as necessary background for the descriptions of landing
beaches, heading (5 ), which follow, The outline of description
of each coastal area is,

(1) Offshore zome.
Deals largely with arca seaward of S-fathom line.

(2} Coantal topography.

Descripion of general features of coast, particularly land-
marks, cliffs, swamps, estuaries, and shore conditions, Beaches
are mentioned merely as landmarks or to note their presence in
areas not covered by demiled landing beach studies.

(1) Amchorages.

Deals largely with area seaward of 5-fachom line. For an-
chorages at major and minor pores, see also descriptions under
Port Facilities, Chapter V1.

4) D..tlu;fr; te wavigation,
Deals largely with area seaward of 5-fathom line.

(3) Lamding beaches.
Detail supplementary o general coastal description of head-
ings (1) wo (4).
(a) Smgle beach or group of closely related beacher.

1. Location and extent. Includes size of beach and lo-
cation with regard o landmarks and developed areas,

2. Mearshore. Deals largely with area shoreward of 5-
fathom line, bottom gradient, nearshore dangers, local condi-
tions of wind, wave, and ride.

3. Character of beach. General description of beach
imself and irs suitability for landings.

4. Adjacent terrain and exirs. Topography inland and
on fanks of beach, communication routes, facilities.

(b), (), we. Same ar (a) fof other beaches of same
coattal segment.
The relinbility of each beach description is stated in the head-
ing relative w the following scale:

EXCELLENT—Aerial coverage availsble; good liseramare of re-
cens date; good maps; no facnual conflices; licde or po interpre-
tation needed.

GOOD—Aerial coverage optional; good litersture of recent dace;
good maps; no fecrual conflicts; some interpreration involved.
FAIR—No serisl coverage; fair w good licerarure often noc of
recent dare; fair 1o good maps; considerable interpretation re-

quined.

POOB—No aerial coverage; licerarure poot or old; maps indif-
ferens; much interpretation required.

In Chapter IV, distances stared in coastal description, head-
ings (1) o (4), whether over water or over land, are nautical
miles. In beach descriptions, heading (3), all distances are
starute miles.

Standardization of place names in the Celebes Sea area pre-
senes peculiar problems. In Chapeer [V, variants of the spelling
of proper names are shown in parenthesis, where there is any
marked difference. Descriptive names and feature names are
given in English throughout. English equivalents of common
descriptive names and abbreviations are as follows.

Ake (A} iver Kuals (K.} river
Haai (B} By Las, L, Live, Low
Basoe (B ) inder, rock (L) river
Bedar (Br.) large, greas Muira, Moeira mifusfy of Hver
Boeloe (B} fEmntain [T mouth
Bukir, Boekir (Be ) hill Pasir, Paai shoal, reef, bank
Eil, Eiland, Eylandr ialand Pulau, Porlas (P.) island
Eilanden (Eiln. § nkandy Rifrm rech
Gebergie {Geb, ) micrIntaing Sewngal, Sungel
Geroat (Gt ) great (5. &) rived
Gresnoen Srenar { Ser. ) seraie
G, Gl FniStdin Tundjoeng,
Eali (K.} Fived Tunjml:*T;l Cape, poant
Kamporg (Kg | willuge Telak, T
Karang (Kg ) moxcke, reed, coval (Thb Bay, cove, erevk
Eetpdl {Kel § ligtle i

The coastal regions and landing areas of each of the 6 sectors
described in Chapeer I'V are summarized below.,

Halmabera (Topic 41). Areas described are on the west and east
coasts of the northern peninsula, on che east coast of Kaoe Bay, and on
off lying islands, especially Ternate and Morotai,

Sangibe and Talawd Iclands {Topic 42). lmportant coastal fratares
and lesding beaches of all the major istands are discussed.

Mindanso (Topic 43), Four comsml segmems are described: The
Surigao area, in the northern pare of the nomhesstern peninsula of
Mindanso, The Cagsyan and Misamis areas, including Macajalar and
lligan Bays, of the north-central coast. The Zamboangs Peninsula, the
western end of Mindanao, The Davao Gulf area in southesscern Min-
danao, including bays just cast and west of Davao Gulf as well as the
Gulf jeself.

Baytlan liland aud the Ssle Archipelage (Topic 44), Areas de-
scribed are on Basilan and Jolo Istsnds and on small islands lying close
o them. Mo descriptions are given for the other islands of the Sulu
Archipelage, some of which may be of sufficient strategic importance
to require furcher srudy.

Nertheart Borneo (Topic 43). Six aseas of special impormnce are
described, Jesselton, on the northwest coast, Marudu Bay, at the north,
and rthe Sandakan Harbor, Darvel Bay, Sibuko Bay, and Tarakan Island
arcas on the northeastern and eastern couste

Northern Coleber (Topic 46). The coasts and landing beaches of
sections lying near ports or giving access o serategic cross-peninsula
routes are emphasized.

For each sector, generalized descriptions of segments of coast
not described in the rext will be found on the PLans,
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41. Halmabhera

A. Disilolo Bay and vicinity.
fiFuN:?nmj.TmIﬂnndquusW- 1wV -4, and

IV - 293)

(1) Offshore zone.

(a) Sabos Bay. (PLAN 7) The best lundmark for this
ares i conspicuous Salo lsland, which lies close 1o the coase
abour 114 miles northward of Kactkaer Point, The approach to
Sahow Bay is over a steep sand botrom, and is clear to the 18-fooe
curve which lies abour 1,000 feet off the beach. Heavy swells
run in the bay with the slightest wesserly wind and & heavy surf
is experienced from December w April.

(£} Dijailolo Bay. (PLANS 7 to 10) Dijailolo Bay is about
314 miles wide at the entrance and recedes aboue 4 miles, Trs
depths range from 22 to about 75 fathoms In Dinilolo Road
the 10-fathom curve is about 500 yards beyond the edge of the
fringing reef, The depeh 1,000 yards from the shore averages
abour 25 fathoms, The bottom is mud, sand, or coral, During
the strong westerly winds which occur frequently during the
north monsoon, swells and surf are experienced in the bay.

The approach w the village of Dijsilolo is through a nasrow
channel in the fringing reefs, apparently nuvigable only by
vessels of shallow drafe.

The approach to the village of Takalcka in the bighr south of
Djailolo Bay is aver a gradually sloping coral sand bottom. The
bight is apen to the westerly winds and seas of the north mon.
s00n,

(2] Coastal topagraphy.

{a) Saboe Bay. The land behind and also northward of
Socsoepoc consists of a narrow plain which rises inland along
the steep, wooded slopes of Honor Mountain, Sourhward from
here there is a broad plain which extends inland for abour 5
miles and thence southward around o meuntain penk, 3,705
feet high, w the head of Dijailolo Bay. Small boars can enter
the Lame River at low water. The Diri River, which empties in-
to Sahos Bay about 34 mile southward, is noe navigable,

(&) Diasilols Bay, The village of Djailolo lies on the
northern side of Dailolo Bay, but cannot be seen from offshore
a3 it i hidden by mangroves, The bay, exposed to the west winds,
lics berween Kailoepa Point and Goeai Point (FIGuRe IV . 1),
The small coral isler, Baboes, 39 feet high and surrounded by a
reef, lies Y3 mile northwest of Goeai Point.

A drying reef extends more than 300 yards from the |ow
shores of the bay. Exrensive MAREIOVE SWamps are intersecred
by small sandy beaches, Dijailolo Bay provides few good landing
sites. The best is at the Dijailolo wharf.

A cart road runs westward o the village of Bobopajo near
the coast of Cape Kailoepa. A coastal path runs southward o
Sudangol:

Tafri Island, in the entrance w0 Tofiri Bay and 3 miles south
of Goeni Point, is small and surrounded by a reef. OFf the several
villages located on the shoses of this bay, Takaleka is the largese,

Sidangoli Poine, situared aboue 7 miles south of Goeai Point,
is the nosthern limit of Dadinga Bay. Southward and casrware
of the poine are a number of low mangrove-covered islands and
reefs, which frone the coast, On a small inlet near the point is a
village o which vessels from Ternate are broughe for repairs.
The village of Sidangoli is located a shorr distance inland,

Fioure IV - 1. Halmabera filand, Difailals Bay,
From E shore of bay, looking W owand Kalloepa Point,

(1) Awchorages. (See Chapeer V1)

(4) Dawgers to wavigation,

There arc several shoals off the deying coastal recf in Diailolo
Bay. Also abour 34 mile norch-norchease of the islet Tohiri,
which lies 3 miles south of Goeai Point, is a drying reef, and 14
mile farther to the northward is a 3-fathom sheal, The head of
Tohiri Bay is obstruceed by numerous charted detached reefs and
shoals which lie close senward of the S-fathom curve. Pasir
Lamo, & 2%j-fathom shoal lies 2 miles west of Point Sidnngoli.

(5) Landing beaches. (PLANS 5 1o 10}

(@) Sahoe Bay beach. (PLAN 7, Section A(a)) Reliabiliry
FAIR. A sandy beach interrupred by 2 river mouths lies on the
west coast of Halmahera Island at the head of Sahoe Bay, ex-
tending south from the village Scesocpoe ac 17 09° N, 127°
26" E, for a distance of abour 3 b4 miles, It is possible that the
beach continues norchward from Soesoepoe as far as Tarocha
Paint, a distance of about 114 miles, Shoreward of the 18-foor
curve the approach oo the beach is clear, but caution should be
exercised 1o avoid shifting sand bars which lie near the center
of the arca between the mouths of the rivers Lamo and [hri.

The steep fiem beach is composed of sand. The best place
land is on the section of the beach which lics between the mouth
of the Lamo River and Socsoepoe village. Exit from the beach
lies along the coastal trail which runs from Gorogoro village
812 miles north of Soesoepos village ro Dijailolo village, sbou
12 miles by trail o the souchwest, Soesoepoe village and Djai-
lolo village are connected by an sutomohile poad which tra-
verses the plain and serves a reporeed air serip locared pear the
village Ngaon between the rivers Lamo and Diri, The Lamo
River is crossed by a one-lane, steel bridge and the Diri River
by & wooden bridge

(8) Djailolo Bay: north shore, (PLANS 7 and 8, Section
Alb); Figures IV - | o IV - 2) Reliability FAIR. Sandy
beaches exist in front of the villages of Djailolo and Kam-
poengdjawa on the north shore of Dijuilolo Bay. It is pos-
sible, however, that numerous small beaches lie in breaks in the
mangrove westward from Dijailolo village, 1° 04° N, 127° 28*
E. to Kaeckaet Poine, 1° 03'N, 127° 24'E. Landmarks for the
aren inclede a ewin-peaked mountain (Figure IV - 2) which
lies abour 244 miles wese of the village; 3 small hills which lie
on Goeni Point, the southern entrance point to Dijailolo Bay;
and the small coral isler, 59 feet high, surrounded by a reef
which lies abour Y4 mile northwest of Goeai Poine.

The approach to thenorth shore of Diailole Bay is clear o
the scaward edge of the fringing coral reef EXCEPE AC & paint
abour | mile southwest of Djailole village where there is a
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lslanls E of Manoeamadene lsland, on N shose of Dodinga Bay. 1943,

h s northward 1o Takaleka willage, Two rea

v coral sans

I inlet near Ssdangoli Sidangoli o Kaoe Bay on the east coast of the slan

village where it has a gentle slope on which boaes can be pulled

up for rep This repair point is used by the hshermen from B. Dodinga Bay and viciniry.
Ternate Island, The beach near the northern end of the area is (PLANS 3o 5. 9and 19
shown in Frounp Iy v, South of Swlangoli village around

the northern entrance point w Dodinga Bay, the shore and off (1} (Mishare zaue,
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Puaine, the coast is free from dangers and can be approached
within 44 mile. The 100-fathom curve lies an average of 214
miles from the coast and the water shoals gradually roward the
shore.

(2) Coastal topograpby. ;

Dodinga Bay, lying berween Sidangoli Poine and Oba, is sepa-
nmdfrmﬂm&y,mtheemm.hflmmhhmuun_
which:h:vilhgcbfl)ﬁdinphhumi.ﬂl:mﬂltu{lhhr
has many inlets 14 to % mile long. South of Dodinga Bay, as
far as Dobegasi Point, a distance of 1014 miles, the coast is low,
bur steep and clean, At Oba there is marshland berween the
shose and the hills. Dobegasi Point is low and fringed by a
narrow coast recf.

(3} Amchorages,

Thcfci:gmdmchaugeinﬂwiuluu[)udiuy village, It
i easily approached by steering 78° for the 2 hills close south
of the village.

ﬂmhmnM;rﬂthmMpm
at Ternate and Dodinga. (For derils of anchorage ar Ternate,
see Chaprer VL)

(4) Dangers to navigation,

The islands and reefs near the shore in the northwestern part
of Dodinga Buy. have been meneioned with Sidangoli Point.
Abour 6 miles castward of this poine are some detached reefs,
which lie as much as 114 miles offshore. Abous 334 miles souch-
east of the same poine lies a 10-foor parch,

In the southern part of Dodinga Bay, and 234 miles north of
Oba Point, is a reef marked by a beacon and conical topmark,
Two shoals, of 334 and § fathoms, lie 700 yards northeass and
southeast, respectively, of the beacon, Two others of 414 and
314 fathoms lie 1 mile northwest of this beacon, and a group
of reefs lies about | mile east-northease of it. In the channel he.
tween the lamer reefs and the shore off Goeroeaping there are
shoals,

Pasir Radja, located 314 miles northwest of Dobegasi Poine,
consists of 2 arolls, on which sand and broken caral have ac-
cumulated. Ar high warer springs they are entirely submerged,
but may be located by the discaloration of the water; at mean
high water a few points of the northern atoll extend abave the

surface,

(5} Landing beaches,

la) Dodinga. (PLANS § and 9, Secrion A(F) ) Reliability
FAIR. A small landing beach lies at the head of Dodinga Bay
in o small cove in front of Dodinga village, 0° 517 N, 127°
38" E., Although the approaches o chis small pockee beach are
obseructed by a number of charsed reefs and shoals, there js clear
appeoach through the center of the bay. The beach area is well
sheliered from westerly winds and seas by the islands of the
Ternate group,

The beach is composed of sand brought down by the Likara
River, with coral sand occurring locally. The beach s wide,
with o moderate 1o steep slope near the high water line. The
slope of the seaward portion, thae washed by the rides, is gentle
to moderate. In general the beach is firm, but near the river
mouth it may be soft,

The beach lies on the western side of the isthmus, 2 miles
wicle, that separares Dodinga Bay on the west coase of Halma-
hera Island from Kace Bay on the east coast. The sthmus is

covered with low hills, which rise along moderate slopes from
the share, The Likara River, however, flows through a break in
these hills. A road follows up this river valley across the hills
mthcuumudth:hhmuulnhndpeﬁlhp.-hndhg
place in Bobane Bay ar che head of Kaoe Bay. A trail also runs
south from the beach o the village of Tewe and north around
the shore of Dodinga Bay to Sidangoli village.

(4) Galale—Sofifi. (PLANS 3 and 9, Section A(g)) Re-
linbilicy FAIR. A sandy beach about 2 miles long lies on the
south shore of Dodinga Bay between the villages Sofif, 0° 44/
N, 127° 33" E, and Galala, 0° 45' N, 127° 33" E It is possible,
however, that the beach continues as far northeast as Tewe vil.
lage and as far south as Lolea (Goerabari) village. The ap-
proach o the streech of coast north of the beach area is obstrucy-
Hbf:hnﬂmhlringnﬁmmdmnﬂmtofﬂadinpﬁq.
ﬂﬁmhﬂﬂmﬂwm-d,ﬂtmh!wbum
and clean, excepe for the reefs Pasic Radja, which lie abour 2
miles northwest of Dobegasi Poine,

ﬂrwm.ncrp.ﬁ:m.mﬂ-undbuchkfmwdinplm
by a fringing coral reef and widely scatcered, small derached
reefs. Ar the village of Sofifi 0 small landing jerry lies across
the beach. Numerous large streams cur the beach along this
stretch of coast. (Figure XII - 19)

In general che land behind the beach consists of s coaseal
Plain of varying width which rises along moderate 1o steep
slopes to the mounminous interior, At a few points, however,
the hills rise seeeply from the shore, On the moderately wide

* plain behind Sofifi village there is an air strip 3,400 feet long.

Truils in this area follow the coast along the plain but along the
SLCEp dreas communications are maintained by cance. Ar the
northern end of the arca a trail runs norcheaseward from the
village Tonikoe-islam to the head of Kaoe Bay on the east coast
of Halmahera Island.

C. Hiri and Ternate Islands, .
(PLANS 3 to 6, 10, and 11; Fisunes IV-5wlIV-12)

(1) Offshore rone.

The 100-fathom curve lies about 14 mile off the coase of
Hiri Island, and the depths toward shore decrease abrupdy. Ter-
mate Island is separated from Hiri Island, lying to the north-
ward, by a clear channel nearly 1 mile wide,

Ternate Road is the open roadstead off the southeastern side
of Ternate Island (Ficures [V - 5w lIV.7). Gamme Lamo
Channel, the southwestern approach o Ternate Road, lying be-
tween Ternate and Tidore, has a least depeh of 19 fathoms in
the fairway (Figure IV - 8),

In Ternate Road the shore is bordered by a coastal reef of
mlwhi:hmfmimﬂrduwidméndwmnhm
about 25 yards in the south, and there disappears sltogether,
The 3-fathom curve lies ar a distance of abour L0} yards and
the 10-fathom curve about Zﬂﬂmd:bqrmdrhccdg:nfthc
fringing reef. Oumside the 10-fathom curve the warer
gradually, o depeh of 40 fachoms being found 14 mile offshore,

At Ternate chere is both o diurnal and 4 semidiurnal ride,
bur the laster predominases, Spring highs and spring lows of
the 2 tides may coincide. The highest warer level under such
conditions occurs in June and December. The mximum rise
and fall that can be expecred are, respectively, abour 2.3 feer
above and 1.6 feer below mean sex level,

Ammgmrmtmrhmughdmmdutimu.High“ur
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slopes which rise to the central peak. Exit s possible along o the shore in this arca, Behind the beach, moderate slopes nise o
trail which encircles the slund the steep forested volcance cone, which reaches an elevation of
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—

COASTS AND LANDING BEACHES

Page IV - 11

coral reef and backed by a plain planted in coconur and fruit
trees, which rise along moderate to steep slopes to the peak of
Mount Ternate. A care track, together with the road which com-
pletely encircles the island, lies immediately behind the beach.

(f) Afe beach. (PLANS 5 and 10, Section C(d)) Relia-
bility FAIR. A small possible landing beach lies on the west
coast of Ternate Island in frone of Afe village, 0° 48° N, 1277
17' E. The approach to this stretch of coast over a steep sand
bottom is clear to the 30-foot depth, which lies abour 500
1,000 feet offshore, Shoreward the beach is lined with a narrow,
fringing coral reef. During strong westerly winds a heavy surf
breaks on the beach, which is composed of volcanic and coral
sand. It is narrow, firm, and steep. A small stream crosses the
beach a short distance north of Afe village. Immediately be-
hind the beach there is a narrow plain which is planted in coco-
nut palms and fruic trees. A shorr distance inland the plain
rises along moderate to steep slopes to the peak of Mount Ter-
nate. A care track, which encircles the island and is passable o
mator vehicles only in the dry season, lies immediately behind
the beach. p

(g) Togefo—Banedinga beach, (PLANS 5 and 10, Sec-
tion Cle)) Reliability FAIR. A possible landing beach lies
on the wese coast of Ternate Island in the vicinity of Togafo
and Banedinga villages, 0° 49' N, 127° 17’ E. Approach
to this landing area is over a steep sand bottom and is clear
the 30-foot depth, which lies about 500 feet offshore. Shore-
ward the approach is clear o the fringing coral reef. High surf
is occasionally experienced along this streech of coast during
the north monsoon. The volcanic and coral sand beach is steep,
narrow and firm. In this area the steep slopes of Mount Ternase
descend to the narrow, well-wooded plain which lies immedi-
ately behind the beach. A cart track which encircles the island
lies along the seaward edge of the plain.

(b)) Laboeha beach. (PLaNs 3 and 10, Section C(f))
Reliability FAIR. A small possible landing beach lies on the
western shore of Ternate Island in front of the village Labocha,
0° 50' N, 127° 18’' E The approach to the beach, which is
lined by a narrow, fringing coral reef, is clear. The 30-foor
depth lies about 500 feer from shore, Heavy surf may be ex-
pected on the beach for periods of | to 4 days during the north
monsoon, The narrow, steep, firm beach is composed of a mix-
ture of volcanic and coral sand. Fresh water, considered by the
natives to be unsuitable for drinking, may be had from large
Talire Lake, which lies on the coaseal plain about Y3 mile north-
east of the village. The coastal plain, immediately behind the
beach, is planted with fruit erees and coconur palms. Ir rises
inland along the moderate to steep slopes of Mount Ternate,
Exit from the beach lies along the care track which in general
follows the coast around the island,

(i) Takome beach, (PLANS 5 and 10, Section C(g)) Re-
linbility FAIR. A possible beach lies on both sides of Takome
village along the shallow bight on the west coast of Ternate
Island between Doekomadihi Poine, 0° 50° N, 1277 18" E, and
Mari Sarsara Poine, 0° 52° N, 1277 19" E. The best landmark
for the area is the main peak on Hiri Island, which lies abour
114 miles north of Mari Sarsara Point. The approach o this
stretch of coast over a steep sand bortom is clear to the 30-foor
depth, which lies 200 to 400 feet offshore. Shoreward, the ap-
proach to the narrow, steep, firm, volcanic sand beach is clear.
Heavy surf is experienced along this stretch of coast during the

north monsocn. Fresh water, which is not suitable for drinking,
may be obtained from little Tolire Lake. The Takome River cuts
across the beach near the southern end of the area. The land be-
hind the beach consists of a well-wooded plain abour 1 mile
wide. Inland it rises along the moderate to steep slopes of Mount
Ternare, A care track which encircles the island lies on the plain
behind the beach about 14 mile from shore at the southern end
of the area and about 1 mile from shore at the northern end.

(f) Pasir Poetib Poins beach. (PLANS § and 10, Section
Cih)) Reliability FAIR. A possible landing beach, abour 114
miles long, lies on the northeast shore of Ternate Island on both
sides of Pasir Poetih Poing, 0° 52' N, 127" 20' E. The best land-
mark for cthe area is Hiri Island the shore of which lies abour 2
miles northwest of Pasir Poetih Poine. The approach to this beach
arca over a steep coral and sand bowom is clear 1o the 30-fooe
depth, which lics about 800 feet offshore east of Pasir Poetih
Point, bur which west of the point swings about 2,000 feet sea-
ward, Shoreward the approach is clear to the fringing coral
reef, During the north monsoon, swells break heavily on the
fringing reef. The beach s composed of a mixture of coral
and volcanic sand with the latcer predominating. Large quan-
tities of volcanic debris may be encountered on.the reef and
beach. Immediately behind the beach the well-wooded coastal
plain rises about 114 miles inland along che steep 10 moderare
slopes of Mount Ternate. A carr track which encircles the is-
land lies a short distance behind the beach.

(k) Bator Angoes Point beach. (PLANS 5 and 10, Sec-
tion C (i); Figugre IV - 12) Reliability FAIR. A small pocket
beach lies near the center of the northeast coase of Ternate Is-
land immediacely southeast of Batoe Angoes Point, 0° 50° N,
127% 22' E. The beach is easily recognized as it lies adjacent wo
the cliffed, rocky end of an old lava flow. The approach to this
landing place is clear to the 30-foor depth, which lies abour
1,000 feet offshore. Shoreward the approach is clear to the vol-
canic sand beach strewn with volcanic debris (Figure IV - 12),

At the upper limit of the beach there is a low cliff behind
which lies a coastal plain about 1 mile wide that is planted with
coconut palms and fruit erees, Inland the plain rises along che
moderate m steep slopes of the main mountain peak of the
island. A cart rrack which connects to the Ternate town road lies
close behind the beach.

(!} Batoe Angoes Pomt—Toemboekor Point beach,
{PLANS 5 and 10, Section C(j)) Reliability FAIR. A possible
landing beach, abour 234 miles long, lies on the nbrecheastern
shore of Ternate Jsland berween Batoe Angoes Point, 0° 50° N,
1277 22" E, and Toembocekoe Poine, 0° 49° N, 127" 23" E. The
best landmark for this area is the vown of Ternate, which lies
abour 114 miles south of the southern end of the aren, The ap-
proach to this stretch of coast is clear to the seaward edge of the
fringing coral reef, Heavy seas and surf are experienced from
December o April. Heavy squalls occur occasiohally, Currents
run northward on the flood and southward on the ebb,

The beach is composed of a mixture of volcanic and coral
sand, It is narrow, firm, and steep. At the northern end of the
area great quantities of volcanic debris are strewn over the
beach and reef flac. A number of streams cross the beach in the
southern half of the area. The plain behind the beach is planted
with coconut palms and fruit trees. About 1 mile inland it rises
along the steep to moderate slopes of Mount Ternate, The
greater portion of the area is backed by a cart erack. The road
northward frem the town of Ternate lics a short distance be-
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rn half of the ar WL Con backed by a broad plaun through which Aows the Tiabo River

wees to i ar the center and southern ends of the beach on cither side of the lower Tiabo, as far north as Gili
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I3, Galela Bay.
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There are low, rolling hills on the southern side of the Galela
plain. The southernmost entrance point of Galela Bay is low but
may be identified by Mamoeja, the 3,06
miles south of it. From Galela a trail leads southward and

oot conical mountain

castward along the coast through the villages of Mamocja and
Loewari, { Ficures IV - 14 and XIT - 12)

Frsune 1V - 14, Halmabera [l

Coast in viciity of Galela, looking

(%) Amchorages. (Sec Chapter Y1)

(4} Dangers fo navigation.

The coast may be approached close o, as it is clear except
for two 1-fathom parches close off the northern shore, The Ma-
mow Reefs, covered by 334 fathoms and 444 fathoms, lie about
12 to 14 miles offshore in the approach to the bay

(5) Landing heaches.

{a) Big Lalonga—Bobiingn heach, (PLANS 3

5. Secrion [ a) ) Reliabiliy POOR. A wide sandy be
an the east coast of the northern peninsula of Halmahera, along
v Big Lalonga and Baobi
ireheast

the north shore of Galela Bay betwe
it is possible thar this beach contnues

singo villag
ward as far as Aroe Point. The known beach area together with
the possible beach lies berween 17 56" N. 127 53" E, and 1

58" M. 1277 56° E. The approach to this stretch of coast 15
clear over & steep bottom to the seaward edge of the fringing

coral reef, which is steepto, except for a G-foot shoal aboue
3000 feer easr-northeast of the village Posiposi. The area 15

|'P'!I! (R0 4

ers are experienced during the northwest season There are no

e seas and winds of the southeast monsoon, and roll

currents close to shore
The beach is compased of a mixture of coral and volcamic

sand, It is wide, moderately steep, and mederarely irm. A pum-
ure almost

her of small streams cross the beach in the area. They
uths, and are I'|.I'-IJ.Z-I|:-E'-'

dry at low water, have bars at their m
only to small native canoes

The terrain behind the beach along the southern part of the
ch lies a1 the foot of 2 moun

aren consists of a parrow plain »
rain range. North of Bol
st and the plain becomes extensive. Exir from the beach

the hills recede from

singo vill

the ¢o

lies along & trail immediately behind che beach. Some sources

indicate that the trail stops o the south ac the exrensive marsh

which lies on either side of the Tiabo River, but others indicate

that the teail crosses the marsh and continues to the village of
Galela and beyond. At the northern endd of the area a trail
swings inland along the Aroe River valley joining the trail on

the wese coast of the sland at the village Doita

{hY Limane beach, (PLANS 5, 12, and 15, Secni Diby)
Reliahility POOR. A small landing beach lies on the western
shore of Galela Bay, in feont of the village Limace, 17 35" N,

127° 51" E. The approach tw this landing place is clear to the
seaward edge of the fringing coral rect, which is steep-to, Off-
shore the steep bottom is composed of rock and sand. During
the northwest monsoon heavy rollers exise in the bay and land-
ing is difficule

The beach s "“ml"'""':'l of coral and volcanic sand, is wide,
moderatcly steep, and moderately firm. A stream lies ar the
aorthern end of the area. The best place to lared is 10 frone of the
ere is a break in the reel. The terrain behind the

village where tt

about 5 mile wide, which rises inland along
m

beach 15 a I
the SIECp wooded -,||||1-_-q of a mountain range Southward |

the area the hills recede from the coast and the |'|.Ilr| becomes

extensive and marshy, A trail lies immediately behind the beach

(1 Galela beach, (PLANS §, 12, and 15, Secoon Dic);
Ficunes IV - 13 and IV - 15 o IV - 17} Reliability FAIR

Location and extent. A '\..ll'.ll:. beach aboue 2 mules

long lics on the southern portion of the west coast of Galela
Bay, in the area surrounding the village Galela, 1 49 N, 127

51" E. Landmarks for the area include 2 derached hills, Lirtle
Tarakani Mountain and Big Tarakani Mountain, which lie be-

hind the northern portion of the beach; a group of scittered
islets, which lie off the southern end of the beach; 2 piers, which
lie near the southern end of the village Galela; and the “zinc'
roofs of the houses in the village. (FiGure IV - 13)

2. Mearshore. The approach to this strerch of coast s

clear over a hard sand bottom. The area is shelered from the
southeast monsoon, bur during the northwest monsoon heavy

rollers break violently on the beach, C
the beach are negligible.

3. Character of beach. The beach in this arca 15 com
pased of coral and volcanic sand with the larer predominating

(FiGure IV - 153, It is narrow, steep, moderarely firm, and

tation exrending o the warter line. An obligue

locally has veg
aerial view of the beach is shown in FiGURE IV - 16, At the vil

1 covered with
coconut palms lies immediately behingd the beach ( FiGure IV
17 1. Near the southern end of the area, just east of the vil

small piers cross the beach. The best place o land is on the

age of Galela a sand ridge abour 10 feet h

beach south of the villape, where a small sler protects the
beach from the rollers which exist during che northwest mon
soon. Fresh warer can be ohtained from the Tiabo River about
3 miles north of Galela

i, Adjacent terrain and cxis The rerrain behind the
beach north of Galela consists of an extensive plain which rises
inland along steep slopes to 2 derached hills. South of these hills

a valley extends inland from Galela o Galela Lake, which s a

bpra Diland, B oo
of Galela willa

Fiuge 1V - 13, Hal
Typical beach in the wiciniry
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low, with numerous small rivers. Around and south of Loewari
Point, which is & spur of Mamoeja Mountain, there are sandy
beaches, with grear black rocks for some distance offshore.
Mede, farther south, is marked by & waterfall. Southward of
Goroen Point, near Mede, there is a long steepto reef par-
allel with the coast. In the Tobelo lowlands there are coconur
plantations. There are many coconut palms on the shore at the
village of Wari,

Southward of this point is Tobelo, the largese village on the
east coast of Halmahera, Tobelo Road is formed and sheleered
by Koemockoemoe Island and the reef which connects it o
Halmahera {Figuse IV - 18). The most conspicuous mark is
a “zinc" roof at the southern end of the village and abreast the
southern pier. On the westernmost of 2 drying reefs which lie
southwest of Koemoekoemoe is the small isler of Madode, To-
belo village is situated along the western shore of the inner
part of the roads. At the southern end of the village is a small
pier, alongside which there is always sufficient water for boats.
MNorth of the village there is another pier with a depth of 8 feet
alongside. Heavy volcanic ash is likely to fall during southwest
winds. South of Tobelo the shore is a lictle swampy, with man-
groves, {FiGures IV - 19 w IV - 21)

HALMANERA FASNT COasT :, ¥ +

TOBELD ROAD W ol f

FIGURE IV - 18, Halmabera Liland, B coast,
Hydrographic chare of Tobelo Road.

Miti Island, 9 miles southward of Tobelo, has Miti village
on its western side and the village of Mawea on the shore oppo-
site. (Figure XII - 15)

Berween Loewari Point and Min Island, 17 miles w the
southeastward, lies a group of small islands known as Tobelo
Islands. The larjgese of there are Tolonoete, Grear Kokara, Ta-
galaja, Kolorai, and Miri. They are rocky coral islands, low,
partly below sea level, and are covered with high forest erees
and coconue palms. All of them are rocky o the east and north-
east, Most of them have fringing reefs on the south and western
sides. Rarangane, northeast of Tobelo, is so low that it is under
water at extreme high tide. Kolori is marshy in spots. Miri s
wholly covered with vegetation.

Ficune IV - 19, Halmabera liband, B coass.
Coast in vicinity of Tobelo, looking westward. 1939,

Although many of the beaches are fringed by rather wide
reefs, the surf is seldom heavy and high-tide landings in shallow-
draft landing boats can be made almost anywhere northward of
Mawen and ar Katana. Most of the Tobelo Islands, including
Miti, are surrounded by beaches of rocky coral,

(3) Awehorages,

For anchorages ar Tobelo and Miti Island, see Chaprer VI

At Popilo village, berween the islets Mede and Popilo there is
ancharage in 16 fathoms.

Anchorage is available in 16 fathoms outside the shoal
patches st Wari.

Opposite Miti Island there is anchorage berween Mawea and
the village of Miti in 14 fathoms. The best approach is around
the northern end of Miri Island, berween the island and che
drying reefs w the northward, Praus enter from the southward
between Magalihoe and Goemoelamo, 2 small islets berween
the Halmahera shore and the southern end of Mir Island, Ves-
sels can anchor close to the shore in the bight ac Katana village,
southwest of Miri.

There is anchorage in the bay northward of Pitoe (Ef Ef)
near Tagaca Poine, in 41 fachoms, as well as 3 miles southward
of it in 11 fathoms, in the small bay near the village of Patja.

(4} Dangers to navigation.

The only detached danger ouside the Tobelo Islands is
Patola, covered by 134 fathoms, lying | mile cast of Tagalaja
Island. It is sometimes marked by discoloration and sometimes
by breakers. Theee are several shoal parches lying in the inner
roads ar Tobelo, which can be distinguished by their brown
color. The shoals in the vicinity of Mit are also well marked
by discolorarion,

(5) Landing beaches.

{a) Loewari Point beacher, (PLANS 5, 12, and 15, Sec-
tion D{e) ) Reliability POOR. Three small sandy beaches lie in
breaks in the cliffs south of Loewari Poine, 1° 49° N, 1277 57
E, the southern entrance point 1o Galela Bay, The arca is recog-
nized by a conical mountain, elevation 3,060 feet, which lies
south of Loewari Point. The approach to the southern beach is
obstructed by a number of large black rocks which extend quite
far our. The approach o the 2 northern beaches is clear, but
scartered rocks may exise in the aren. All these beaches are
lined with & narrow fringing coral reef. During the norchwest
monsoon waves break heavily on the beach, The beaches are
cemposed of coral and voleanic sand with the laceer predominar-
ing. Since a number of lava flows exise in the area, volcanic
debris may be encountered on all of the narrow, steep, and mod-
erately firm beaches, The land behind the beaches consises of a
narrow plain which rises inland along the steep, wooded slopes
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Froune 1V
Coast in vicimiry of T

of a mountain, The auromobile road between Galela village
and Tobelo village lies abour 1,200 feer beb d the beaches
Tobelo beacher. (PLANS %, 12, and 15, Section
Cif); Figunes IV - 18 and [V - 21) Reliability FAIR.

I. Location and extent. Sandy beaches lie shoreward of
the Tabelo Islands at Mede village, ac Wari, and between To
belo and Cape Baroe. It is possible, however, thar the beach s

(&

Conel s over the entire area from the mouth of the Mede
River, 17 46" N, 127" 57" E, to Cape Baroe, 17 41° N, 128
01" E. On approaching this stretch of coast the low Tobelo Is.
lands, covered with all trees, serve as an excellent landmark.
The high mountains of Halmahera can also be seen from the
scaward, including the owin-peaked Mede Mountain, which
stands abour 9 miles southwest of the area, Locally landmarks
for the beach in the vicinity of Tobelo include the small islet,
Madode, which lies abour 2 000 feer ciast of the southern end of
the village
2. Me
obstructed by the Tobela Islands which are surrounded by num

shore. The approach to this stretch of coast s

erous charted reefs and shoals (Froume IV - 21 Shorewird
the approach so the northern end of the area s clear except for
the islets, Mede and Popilo, which lie close affshore of Mede;
a detached reef which lies north of Wari; and a number of shoal
fari. South of Wari there an
and shoals especially in the

heavy seas break along this

patches, which lie in front of W
numerous charted detached reefs
area troneing Tobelo, In general
caast during the northwest monsoon. The beach at T'obelo, how

v
Aerial view ¢

atrerd Iilandd, B coan
belo, looking Mi

20 Halmabera Iiland, E coan

wrhweseward. 1949,

loaking

ever, is well protecied from che winds and seas of this season
Currents along this streech of coast are negl igible

% Character of beach. The beaches in this area are com
posed of a mixwre of coral and voleanic sand with the former
becoming predominant as the southern end of the area is ap-
proached. In like manner, the beaches become fiemer and a hard
beach is reported to exist at Tobelo. All the beaches are steep
and narrow. Two piers cross the beach ar Tobelo, one ar the
northern end of the village and the other ar the southern end, A
number of streams, with bars ar their mourhs, cross the beaches
within the area. The best places w land are ar the villages of
Mede, Wari, and Tobelo,

I. Adjacent rerrain and exits. The land immediately
behind che beach consists of a low, wide plain. The southern
half of the plain is dry, but the northern half becomes marshy a
short distance inland from the beach. Ar the inner edge of the
platn the land rises along steep mountain slopes in the north,
but in the south the slopes become moderate, Exit from the

Tobelo lies along the automobile road which
follows the

beach north of
runs from Tobelo to Galela. South of Tobelo a trail
CEnLSE.

te) Puroe (Efi Ef) beach, (PLANS 5, 12, and 15, Section
Dig)) Reliabiliry FAIR, A sandy beach abour 1 mile long lies
in frant of Pivoe {ER 117 39N, 1287 O0' E. It is possible,
however, that the beach extends northward o the Oepa River
and southward o Koepakoepa village. The approach o rhis
stretch of beach is obstructed by a detached coral reef which
parallels the shore in front of Pitoe | Eh Ef ). Shoreward of the
reel and northward and southward from its extrernitics the ap-
proach to the steep-io tringing coral reef is clear
The beach is composed of coral and voleanic simd. [t 15 nar-

row, hirm, and steep. The bese place ro land is immediately north
and south of the barrier reef off Pitoe (Ef EF ) village. Two
streams cross the beach north of the village, In general the land
behind the beach consists of o wide plain which rises inland
aloag the steep, wooded s ipes of the Tobelo Mountains. In the
vicinity of Piroe (Efi ER) village, however. the plain is low
and swampy. The path which parallels this seretch of coase lics
immediately behind the beach

() Patja beach. (PLANS 5, 12, and 153, Section Dih))
Reliability POOR. A sandy beach surrounds the pavint on which
37" N, 128
however, that the beach cor finues as tar south as the village of
Jaro. The approach to this beach area

patch of coral reefs which lje

the village Patja, 1 00" E, is built. I is passibile
is abstructed by a large
cast of Parja village. Northeast

from the village the approach is clear to the fringing coral reef,
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Heavy seas impinge on the reef during the norchwest monsoon

The beach COMmpx sed of coral sa w, and steep,

except near the Patja River mouch, which limies the western end

of the beach, The land behind the brach consists of plain
which rises about 1 male ind along the steep, wooded sk pes
of the mountains. The coastal rrall lies immediately behind the

beach, Another tranl muns mland from Pana village o Pana

Lake which lies about 3% miles to the southwest

Pormi—Cronpa Point beach, (PLANS 5

22) Reliabiliey POOR

h lwes berween Rangor

1:
An extensive sandy be
36" M, 128 01" E, and the nor

ing Cronga Poine, 1 33" M, 1287 02" E. The arca

nized by Min Island, which has a

IGURE [V

eo Point

v e of the chiffs surroun:

ur strip, and jetry on

o side ( FiGure [V - 22)

larmes, lie southwest of Min Island

wreth of the slands should be mad
| A1

since a shoal area lies berween Mawea village anc
only for native canoes. South of the islands the approach o che

shore 15 clear, Heavy seas are exg luring the

northwest monsoon. (Ficure X1 - 15)

The firm, steep, and nar

w beach 15 composed of coral samd,

excepe at the mouths of 2 large rivers which interrupe the beach
| just south of the village Mawea and the other just noreh of
COnsises

the village {(Katana), The land behind the beach

of a wellwooded plaun which exeends mland abour |
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mile near the northern end of the area and then rises along

maoderane hills of the interwr. Southward

the hills beoo

the plain narrower, There are few

> coastal rrail from the

rrails in che north ends art
Mawea villape v trail swings inland o Patja Lake and
then makes a lo ip southward and eastward o Katana village
The shore area between the 2 villages s isolated by che Mawea

and Katana Rivers

F. Kaoe Bay
(PLANS 305, 9 13, and 14 FiGures IV - 23 o IV - 33

(1) Offshare zone

IThe main channel leadine inmo Kaoe Bav s close east of Bo

> [sland (PLAN

1 sides of Bal

rate of the current on
ts. When the winds blo

ta thar roward which the current sets, a

The maximi

wle Island = 1 kv

cule sea is expenenced

At Kaoe Roads there 15 both a divrnal amd @ sermidinena
ter predominaces. The spring lows of the 2 tides

may coincide, The lowest water level occurs berween January
berween July and October. The maximum rise

:1;|||-'.| ife, respectively, abour 2.6 feet

DCIOW mMEaEn 58 eV I

¢ entrance of Kaoe Bay to Boleo Point, the 10-Fath

wn curve s abour niles from shore, bue in the remainder of

the bay is much closer. The inner pare of Kaoe (Kau} Bay has

L IMSuimum « I':lrl W Aot .

- s
* HALMAHERA SEA

STRIP

Miti Island an wdjacent shorelir

MAGAL IHOE
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12} Coantal topograpby.
The entrance of Kaoe

southwestward 1o its head, which is separated from Dodinga
Bay, on the wese coast of Halmahera, by a narrow isthmus.
Bame Kochoe, o white parch ar Domake Point, 10 miles north
of Bobale Island, is conspicuous when the entrance v Kaoe
Bay is approached, a

Bobale Island, & low coral island covered with trees, is easily
miade cut from the approach, There are conspicuous mocntaing
on the western side of the bay, and the northwestern shore is
rocky. The most conspicuous paint on the castern side of the bay
is the highest summic (more than 3,800 feet) of the peninsula
besween chis bay and Boeli Bay; it is locaed 19 miles east
of Bobale. There are several other summies of 3,000 o 4,000
fect. Southwestward of Waisile Bay is a group of mounrains,
of which Socbaim, a sharply pointed 3,490-foor peak, is
the highest, Southeast of it is the more gently sloping War
Wato, 4,836 feet in height,

The northwestern shore of Kaoe Bay is, in general, rather
low, with sandy beaches and mangroves around the mouths of
the rivers. The southeastern shore is fairly high and steep with
some exceptions. On the northwestern coast ar Gamlaha village,
where a missionary's lighe-colored house is conspicuous, and at
Biang Point, 2 miles farther south, spurs extend from che hills,
From Koesoe southward to Boleo Poine, there is a gently-sloping
beach ourside of which is a wide reef, which dries at low wazer.
Kaoe, a village buile along the shore, is connected by & care track
northward o Pediwang, a distance of over 15 miles. Extending
for 30 miles into the interior behind Kaoe is the largest plain
area on Hulmahera. Through it flows the Kaoe River, There is
some marsh land in chis area. The Kaoe River is the largest one
on Halmahera Island and the only river navigable at high ride by
boars drawing 3 to 4 feet. The bar of the river is awash ar low
tide. There is a channel through the reef opposite Djat village,
through which peaus and small boats pass to reach the wharf ar
Kaoe. All the mouths of the Kaoe River and the coast of the
bay from this point southwestward are bordered by mangroves
and nipa palms. The shore berween Boleo Point close south of
Kaoe and the western end of Kace Bay is low, but it is backed by
low hills which gradually rise to the Mam Mam Mountains.,
At Boleo Poing, the land falls seeeply to the sea.

Southwest of Loleo Poine around the Taolas River there is
marshland, extending 2 or 3 miles into the interior, In the vi-
cinity of Bobane Bay and Dodinga Isthmus, the coase line is
hilly. On the southern coast of Kaoe Bay between the villages
ol Pintaoe and Ekor the land is low and swampy, with the
largess swampy area extending 2 miles inland. South of Ekor
are limestone heighes which continue o Wasile Bay. From Ekor
northward 1o Point Tolawi the coastal asea s swampy, but li-
the elsz is known abou it Akeselaka roads about 2 miles porth-
wessward of the Islet Roni may casily be recognized by the lictle
islet, Akeselaka,

3} Awchorages, (See Chapter V1)

4] Dangers to wavigation,

The main channel leading into Kaoe Bay close cast of Bobale
Island is deep in the fairway bue has o 3 Vi-fathom parch on is
western side, and its castern side is formed by a shoal bank with
o lease depeh of 314 fathoms, This shoal hank is separated from
the reefs along the eastern shore of the entrance by another deep

narrow channel. The channel west of Bobale Island cannot
::umwnddmmmtn{ﬂtmﬂm:ndd\em

rents. There are no off-lying dungers between Loleo Point and
Biang Poine.

A reef is reporeed wo lie 1 mile north of che isler Akeselaka and
abour B70 offshore.

Thmmwﬁpun[hhnhmﬂ»highmnlﬂdm
Point, contains a large bank that extends 134 mIIPuEdm:.
Ships in the vicinity of this bank should sty outside the 10
fathom curve,

(3) Landing beaches.
(@) Cape Pasjikara beach, (PLANS 5, 13, and 14, Secrion
E(a)) Reliability POOR. A possible sand beach about 7 miles
long lies on the northern shore of Kaoe Bay, immediately south-
westward of Cape Pasjikara, 1% 19° N, 1287 01° E, the western
entrance point to Ksoe Bay, The best landmark for the area is
the tree-covered Bobale Island, which lies about 2 miles soush.
east of Cape Patjikara. The approach eo this stretch of coast over
a maderately sloping, stony, sand bottom is clear to the 30-foort
depeh, which lies about 5 miles seaward of the beach, The 18.
fooe depeh lies about halfway between the 30-foot depth and
shore. A sand bar, least depth abour 11 feer, lies abour 1,000
feer southeast of Daroe village close seaward of the |8-foot
depth. Shoreward of the 18-foor depth, the shore is lined with
a fringing coral reef which attains a width of abour 4,000 feer
at the southern end of the area. Landings are possible on this
beach during both monsoons.

The beach is composed mainly of coral sand, It is RArTOW,
fiem, and steep. Numerous streams, the - greatest number of
which lic in the southern half of the area, cur across the beach.
The land behind the beach consists, in general, of an extensive
triangular plain whose base lies along the coast. North of ehis
area the hills approach the coase, and the plain is only moderare-
Iy wide; near the southern end the hills approach close o the
coast, and the plain is extremely narrow. The greater portion of
the plain is covered with coconur palms. Exit from the heach
lies along a coastal trail which is situaced immediately behind .
Another trail swings inland abour | mile south of the village
Biang and connects to che system of trails which traverses the
valleys of che Kaoe River and irs tributaries.

(&) Kave village beach. (PLANS 5 and 13, Section E(b);
FiGures IV - 23 w0 IV - 27) Reliabilisy GOOD. A sand beach
abour 3 miles long lies on the west shore of Kaoe Bay, northward
from Boleo Point, 1° 09' N, 127° 54’ E The best landmark
for the area is Kaoe village which lies about | mile north of
Boleo Point. The village is recogaized by its low buildings, a
pier which lies near its northern end, and a white beacon which
stands on the shore north of the pier { FIGURE IV - 23 ). The ap-
proach to this beach area is clear over o gently sloping mud and
sand bottom to the 30-foot depeh, which lies abour 134 miles
seaward of the village Koesoe, South of this point it gradually
approaches the shore wneil a minimum of about 14 mile is
reached off Boleo Point. A shoal, least depth 1344 feer, lies

The beach is compased of o mixture of sand and coral sand,
with the latter predominating ar the northers, end of the area, It
is narrow, fiem, and steep ( Fioune IV - 24, Near the southern
end of the drea at Baleo Poing a low eraded bank lies along the
water line (Fioune [V - 25). A pier 100 feer long crosses the
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3 BAUE BAY
[ KAOE ROAD
Mosie ul Maday
I’ i ¥ i 1

ridge of low hills .||-|-r--.u||L-s o within about V2 mile of the

coast, Fxit from the beach is by a coastal road which follows the
coast from Kaoe north o Pediwang village. At Kaoe a trail

trends westward following the coase about | mile inland

then reterns to the shore ar Kapim village. Numerous roads lead

inland from the coastal road o the coconut plantatons, but the

one at the village of Kaoe leads to the air strip
(¢} Kaoe River mowuth beach, (PLANS 5 and 13, Secoon
Eic); Ficure [V - 28) Reliability FAIR. A small sandy beach,

ir the center by a small stream, lies immediately west of

Cut ne

the mouth of the Kaoe River about 213 miles west of Boleo

Poine, 1 ° 09 N, 127" 54" E. The best landmark for the area is
the mouth of the Kaoe River, which has numerous sand bars mo
thie east. The _=|-|-|._|.-.|,|| o chis beach area over a flat mud bottom

wm should be raken o avoid the shifting bars
14 miles

is clear, bur cas

at the mouth of the Kaoe River which extend abour 1
offshore. This area is well sheltered from the norchwest mon-
soon. The narrow, steep, firm, sand beach is interrupeed near

wch

the center a small cidal stream ( FiGure IV - 28), The |

is Aanked on the east by the main mouth of the Kaoe River and

on the west by the mouth of & branch of the same river (Plan

53, The land behind the beach is low, covered with jungle

growth, and intersected by tidal streams. No apparent trails

exist from this beach to the Kaoce air serip, which can be reached

by motorboat ar high warer up the Kaoe River. Fresh water may

be abtained from the river

5

{PLANs 5 and 13, Section |
lity FAIR. A sandy beach abour 144

(d) Malifoer beach

Ficure IV - 29} Reli

f Kaoe village ( Ficure IV - 26)
ved from the Kaoe River, which flows
illage (FiGure IV - 271

wered plain

N owaler may I'.

by the air strip behind the s  arca

behind the beach consists of che extensive coconui-cl

f the Kaoe River valley, but near the northern end of the arei a

miles long lies on the 2 sides of the village Malsfoet, | 10" N,
1277 50" E. The best landmark for the area is a small pier
about ¥ mile southwest of Malifoer. Approach w this strerch
nks off the mouth of the Kaoe

Id be given o wide berch, River 5 and shifting

15 clear, but shifting

Rivers sho
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Beach and low eroded bank

banks are found in the beach a

wch ( Froure [V . 29y
115 well sheltered from the northwese I
The beach is wmpesed chiclly of sand

Kaoe [

the beach is firm, bue toward their

NA0n

wpht down by

er and its branches. In the apes berween the streams,

muouths the m
A sn

r the southwestern end of the area

Content

creases and the beach DEOoImIes soft

Il pier extends a

(ELRS

Ihe land behind the be

ach is a low plain, which rises abo t
I mile inland ar the eastern end of the area as moderarely well

ouded slopes o the hills of the inee riar, Southwesoward from

this paint, the plain becomes warrower and the hill stopes steep-

er. Exit from the beach lies along a e

wil which connects the prer

istern end of the area,

v eradl swings a shore d

stance imlan

crosses the Kaoe River

¥ o ehe village Kaoe. In addition to ehis trail, one runs wes
wird ineo the h

the village Malifoet and
Kaoe |

orher runs

orthwird throo hills

village Wanpeorak

villey
ram the

Abelama beach (PLANS % and 13 Risg
ity POOR. A possible |

shore of Kaoe Bay {mg

ng beach lies on the western

oot Akelamo village, |

"N, 1277 38’
the 30-foor d

18-fooe deg

lear o

teer offshore, The

E. The approach o this beach area is «

which lics abour 3,000

lies abour | 0060 feer ol

r i, Shoreward, chere

al reet which varies i width from whour MM

800 fecr, The bottom marerial is sand near the o wrchern

ol the area, becomir
I'he narrow, firm, st

debris, A stream cuts a

il sand |

nposed of o
1 short distance south of
-.I:l' ¥

15 near the stream mouth

c. The best §

where reef is the narrowess. The land behind the beach is a

low palm-covered river valley, which rises on both sides

?:'I\II.'.'.

slopes to the hills of the interior,

Exit from the beach lies alon sand serand o the vill

From Akelamo '-':!i.-_|.-|.- a trail follows northw

along the co
tor a tew miles and then swings inland behind 2 low, swampy,
Coastal area, Another trail runs inland from the village and
oins the

rail on the west coast of the island abour 1145 miles
south of Djailolo Bay

[V Goloeb—Dowara Poitus heack

E(f1) Reliabilioy POOR

ly interrupeed

(PLans 5 and 9,
A possible landing beach,
by cliffs, lics on the west coase of K
berween Goloek vill ge, 07 SE N, 127
Point, 07 57" N, 1277 3o E. The:
lear 1o the 30-fooe depth, which lies about 1,000 w0 :

e Hay
38" E, and Dowora

roach to this !Ia_'.=.|. h area is

00 feet

shore. Shoreward the approa he narrow sand beach is
hern and southern ends

of the area. The bese place to land is near the stream mouths, Ex

I". ar .""rrl'. 4IT% Lross rll'. !".'..I I‘ af I||I_

tor local cliffs, the land immediately behind che beach rises

moderare sl

vt the hills of the interior There is no

coastal erail in the area, but near the southern end a erail follows

up the Lame River valley o the |

Is of the interior and thence

across the island o 55 langoli villuge on the west coast

{¢) Bof

te Bay beach

(PLANS 5 and O, Section E| i
0 o IV - 32) Reliabilicy FAIR Three sandy
Bab 33 N, 127" 40" E, on

Kaoe Bay. The first beach is siruared

beaches lie in the * Bay area, ()

uy immediately behin

| Ritja Island
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The second, which s more extensive than the firse, lines the en

rire southeastern shore of the bay The third beach lies ourside

the v, cast of s entrance, in front of the '-|||-|J.;-. |'.I'\.Ir;-n-c

{ Figure IV - 309, The .;j:i-ju.uh to this beach area is clear. An

the beach north of Ritga and ar Pasirpoctih, there s a fringing

coral reef. The sandy beach ar Pasirpoetih is narrow, steep, ar

firm { Fiure IV - 31), and the beach ar Rirga is simalar. The
beach in the southeastern corner of Bobane Bay 15 moderagely

ely steep, and 15 o

wide, mod

posed of a mixture of mud

and sand, which is soft in the viciniey of the stream mouth, A

small pier s sieuared ar Bobaneigoe village, which 13 the

western limit of the beach, The land behind the beaches

Bobane Bay is hilly, bur ar Pasirpoetih low land extends across

the narrow neck of land which separates the beach from Bobane

Hay Exits from the beaches Lie along the contours of the hills or

across the low areas o the pier at Bobaneigoe, Here a r i
IGURE IV - 32 ), trends

us of the island to a

miclerarely wide and with & firm bed (

sputhwestward across the narrow st

landing beach ar the head of Dodinga Bay
(hY K«
{h}) Reliabi

places exist along the

—Soat beacher, (PLANS 5 and 9, Section E

POOR. A number

small possible landing

o Soutncern :\I'Il.'l.-l.' o K--""'
5

33" M, 12 i2" E, and

pes Koesoe, [
{

56" E. The approach o chis sroecch of

Bay, berween the v
L 07 34" N,

const over a steep bottom of sand is clear. The landing

nlaces, which exise ar the v II.l_.;u, %, COnsist of muddy sanwd strands

| boat. Near the vil

which are firm cnough to support a s

lage Ekor, it is reported thar landings can be made in a stream
mouth.

The terrain behind the shore ar the easeern a wWESHERT

limits of the area consists of a narrow coastal plain, locally

ng moderate 1o stoep slopes

wch rises inland

swampy, wi

[AE ALY

ceneer of III': arci, [IH ."llll'\ |-Cl\.l.'i|".' from

Toward tf
and tk
ter of the area ar the mouth of the Paroeama River. Commung

un becomes extensive, A Swamp xsis noir the cen

cations in this area are poorls |::|'<:'-.|. Trails lead from
Mamin and Pintame villages ac the western end of the are

icross Halmahera Island o Tonikoe-Islam village on Daodinga

the villages on the southern

Bay. There are no trails connectr

F. 28, Hal
Woal o
Kaoe airstrip,

wiking B oward

re of Kaoe Bay, and communications are maintaimned
means of G

i Poini—Besa fand (PLANS 5 and 9, Se
abality POOR. Twao small landing pl
ams which lie adjacent to

8 CXIESL

tion E(i)) R

along the muddy banks of the sor

awi Poine, 07 58° N, 12775%6" E, and Besa village, wh

e castern shore of Kaoe

situated aboue 2

Bay. The approac
¢ enter the streams at high warer and land on the mud-

1 to the area is clear of obstructions. Small

hoars may
dy banks ar the villages. The land immediately behind the coasr
Frow, Swampy area in front

berween the 2 streams consists of an
of an extensive plain. Trails traverse the plain connecting the
villages in the area

Saloean beacher (PLANS 5, 13, and 14,

(1) Ak i
Section E{j): Figure 1V - 33) Reliability FOOR. A |~---.n.||'-'.l.'
e By
: |

extensive sandy beach lies on the eastern shore of R

1277 57 %

between the village Akeselaka, |7 02" N

Taobalien Point, aboue 5 miles north northeastward, Another

wossible landing beach lies abour 2 miles northeast of Tobalien
Paint in front of the village Salocan. The best landmarks for

the area are Roni Island, 548 feet high and very consprcuous,

which lies close o the shore abour 212 miles southwest o

Akeselaka, and che smal
the village of the same name ( FiGuge IV - 33). The appro
t is clear over a sand and mud botrom, ex-
cept for a recf wh I
clika isler. A fringing coral reef lic

frone of both beaches. The coral-sand be

t Akeselaka, which lies in b

o this strerch of oo

1 mule n 1 af

115 peported o exist

W5 ane firm

and steep, The best places o and are ar Akeselaka, a stor
place tor jungle products, and at » a Met
. A number of streams cross the southe
h
hehind both beaches consists of a nar
to the hills

ermment s !
e western end of the beach at

H i

and one empties inio the bay

Salocan village, The lar

1 which rises along moderate oo ste
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Fiaume v, Kave .fl..'.. . )
Beach W of Wangeorak Hiver, on both sides of Malifoes village, looking M. Note delias st stream mouths, 194

walrera {1

9. Hal

EALDE BAY

| Th e BOBANE BAY

| FIGURE 1V -31. MHalma

Beach at Pasir Poetih, on 5W shose

sue 1o that toward which the currene sets, a difficale sen is ex-

— pPEfenced

Ay
B Depehs in Wasile Bay range from 7 farhoms neae the shore
Fmaricnl Milss 2
— e | tw 34 ar the entrance
T .
L - rf {20 Coartal tapagraphy,
] = ire : On the south side of the bay the coast is roc ky. On the east

; sede there 5 0 wide mud bank. Farther northward the shore be
FiGune 1% - 3

Hydrographic chart of Bobane B

comes sandy and narrower, There is o beach at the village

Lolobata, bur rocks lie close ashore ff the village, Lo

Point, the northern ¢ p of Wasile Bay, is stee i Fronced by sundy

e anterior. Trails are almost acking in the arca, but the

strips. The most extensive known bea h area s on the southern

beach is joined to thar on the n rth by a trail which shore from Toimi Poine to cthe village of Moeman

rums northeastward from Wasile il age XII - 14

Cr. Wasile Bay (31 Awchorages, (See € haprer V1)
(PLANS 5 and 14; Figune IV - 34
(4) Dangers to Harigation,

(1) Ok T i
t4 iisbare roue, Wasile Bay is clear. The ar the vicimity are the

hing into Kaoe Bay and Wasile Bay is shoals casey

It main channel le vard of Bocbale [sland

bose east of Bochale Island, It is in the fairway bur has g

313 fathom patch on its western side: its easte rn side 15 formed (30 Landing beaches,

by a shoal bank with a least depeh of 314 fathoms, This shoa La) Goeroea beaches, (PLANS 5 and 14, Section Eik);
bank is separated from the reefs along the eastern shore of (hy Ficure 1V . 34) Reliability FAIR Numerous sandy beaches
entrance by another deep bur narrow channel separated by serer coast e on the south shore of

The maximum rare of the

Island is | knaots, When the wind

v sides of Bochale Wasile Bay surr

roca Pomne, 17 O08° N 128° 06

E. The approach to this area is clear aver u mud and sand bo

FECTION
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tom, On the exposed secrions of the coast chere s o wide, fring

ing, coral reef, which diminshes in wadeh and lly disap

pars at the head of Goerora Bay (Fioure IV - 34 ). The area
is well sheltered from the winds and seas of both monsoons, The
beaches are composed of coral sand, They are narrow, irm, and
steep. At the head of Goeroea Bay, 2 shore piers lic across the
beach, The best place wo land s at che head of the bay near the
prers where exits from the beach are available. The heavily
wonded land behind the beaches rises along gentle w micderate
r. A road runs inland fror
h lies on

slopes to che hills of the inter m the

piers and warchouse area to the village Goeroca w
the slopes a shory distance inland,

(5 Head of Wanle Bay beacher, (PLANS 5 and 14, Sec-
gon Edl)) Reliabaliey POOR, Numerc
sandy brach lic ar che head of Wasile Bay, especially near the
of Dodaga Point, 1 09" M, 1287 10" E In the
grea abour 515 miles north of Dodaga Poine, 2

sus stretches of possibile

villages south
landing jerties

extend seaward over the narrow, fringing, coral reef. It has been

landing jetties have been builr in
sally

sd botom is clear o the shore, which is lingd by a

reported thar 3 addiciona

sroach oo this stretch of coase over & gras

this arei. The
sloping
bank on the souch ar

on the north, The area is well protected from the winids and

¢ a frnging coral reef of varying width

seas of both monsoons, The beaches are composed of a mixture
of mud and sand with sand and coral sand becoming more
prominent toward the northern end of the area where che land
ing jettcs are loc ited. One of che jetties has o T head and 2
have "L" heads

The terrain souch of the jeroes consises of a wide well-wooded

plain which gives way several miles inland 1o the steep slopes

of the mounrainous incerior. In the viciney of the jeres, low,

wooded, undulann

hills approach close w the shore In the

sputhern part of the area,
beach areas. Ar Daodag
across the island w Boeli village on Boeli Bay. In

hind the jerties chere is a military barracks area, repornte

ails lead inland from the various

.n.Fl_' i rI.III r|:'|:||\ 'i'.ll.'.tll\'.'.l:i:ul.l (8

| 1o be
connected by o road o Lolobata air strip, which lies about &
miles northweseward,

(&) Lofobata beach, (PLANS 5 and 14, Secoon E(m ) ) Re-

nt of the vil Lalo-

'||'-|:||:.' POOR. A sandy beach lies in fr
bara, 17 15" N, 1287 07" E, on the north coast of Wasile Bay.

1 FiGume 1V - 32 alera Jaland
Road 5%W from Bobane Bay scross parrow sthmuos o Dodinga Bay

looking M. 1933

Westward and northward from the village, it 15 possible thar

other small beaches lie along the coast of the peninsula, which

forms the castern entrance point o Kaoe Bay, The approach w
this stretch of coast is obstructed by a bank of shoals which lies

in the entrance 0 Kaoe Bay. Shoreward of these

als the ap
praach s clear o the |-.|“|;- of the fringing coral reef which is
abour 1 (MM feet wide ar Lolobata, Westward the reel narrows
but northward off Njsolako Point it becomes extensive, The
narrow, firm, steep beaches are composed of coral sand. A stream
ata immediately west of the village.
A jetry is reporeed o Lie near the eastern end of the village, The

crosses the beach ar Lol

low and well wooded. An air st

has been constructed aboue 2045 miles

land behind the bes
GO feer by 500 feet,

=

north of Lolobata village on the opposite side of the peninsula

Although a trail is known o exist berween the villages on the

peninsula, it 15 reported thar roads lead from the village Lole

Ik .'.:Il.i rl'lr_' Viaru II{I\.‘I in e |'-r: Yious I'.II.II .II"'II

e XI1-14)

S JETTes mer

to the wir stoip. (F

H. Morotai Island.

(PLANS 3, 5. and 15 o 17; Ficures IV - 35 wo IV - 41)

(1) Offshore zone.

High seas and rollers from che southeas: amd northease have

p 15 Prac-
ar Berr
Berri, Bossoe Boesoe, and Sangowo. Strong currenes may be ex

been 1-5;4_r||.|||,|_-|,! The inhabitants rL'Fn:-rI:r.'J thar la
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on the alignment of the eastern points of Kokoja and Kolorai
in range bearing 342°.

The west coast of Morotai berween Point Dehegila and
Wajaboels, & distance of 18 miles, is fronted by numerous
shoals, reefs, and islets, which lic up w0 5 miles offshore. The
reefs are well marked by discoloration, and the passages within
them are available to vessels of considerable drafe.

Southeasrward of Wajaboels Poine is & slightly indented
bight, which forms a harbor about 3§ mile in diameter and 18
fathoms deep in the center, The harbor is protected on the
south and southwest by 3 drying coral reefs, roughly circular,
which are about ¥4 mile in diameter, The best approach to the
anchorage is between the westernmost drying reef and the 13-
fathom shoal south of it, and then berween the former and the
reef eastward of it

Rao Strair, berween Rao and Moromi Islands, is a lictle over
1 mile wide ar its narrowest part, but in that section it is further
restricted by a shoal with a least depeh of 414 fachoms extend-
ing 1,600 yards from the Rao shore, a shoal with a least depth
of 334 fachoms extending 800 yards from the Morotai shore,
and by a 334-fathom shoal lying between the above rwo, Of
the 2 channels thus formed, the northern is the deeper. There
ark no navigational marks for these channels, bue they are
marked by tide rips,

(2) Coastal topograpby.

Mororai Island, lying about 1014 miles eastward of the
northern end of Halmahera, is about 40 miles long and is high
over its greater part, The highest point, elevation 4,101 feet, is
one of the summits of the Sabarmi Range, which sererches across
the island in a northeasterly direction. On the river banks and on
the flar southwestern part of the island are forests of sago trees
and in the interior ase dammar forests. Along the coast are a
number of villages, Near the east coast a ridge of more or less
conspicuous hills rises to heighes of 900 o 1,610 feer. Back of
them are the higher Sabatai Mounmins. Along the norchern
part of this coast, between Point Sopi and Selepia Poine, o dis-
tange af 15 miles, the shore reef is steep-mo; thence southward
to Point Posi Posi, a distance of 20 miles, the greater parc of
the bank of soundings is foul and has a barrier reef fronting the
coast in places. Berri Berri anchorage is located in a bight of the
coast 214 miles southwest of Poinc Selepin, Berween Poine
Boboro and Boesos Boesoe village, 5 and 1245 miles southward
of Berri Berri, a deep and sheltered channel lies between the
barrier reef and the coast. At Point Lefay, where a conspicuous
small rock lies on the coast reef, a wide break is found in the
barrier reef. A white sandy beach extends northward from this
point, Excellent drinking water can be obtained from a well.

Along the south coast, berween Point Posi Pesi and Dehegila,
a distance of 20 miles, the narrow coast reef is steep-to. There is
a protruding tongue of shoal water with a lease depth of 3 feer,
414 miles southwese of Point Posi Posi. At Sangowo, close west
of Point Posi Posi, there is a small basin in the drying coase reef,
which has depths of 3 1o 514 fachoms and is available to small
vessels, There were 2 privare beacons®, one on the western side
of the entrance, the other on the shore ar the head of the basin.
Sabarai village, 8149 miles west of Sangowo, is at the mouth of
the river of the same name, which can be navigated by praus.

On the west side of Moroeai, there is nothing particularly
*In this chapeer, description of lights and other man-made navigational wids i
muted in the past vense, on the basis that wech sidy would not be available in war.
time. ALl cther descriguion ln in the present and represents the best information

wrailable in Washingson, [, C, ia Apeil 1944 when the
pared. Many of the sructutes mencloned may have been damaged oo descroyed.

conspicuous about the mountains, with the possible exception
of Bandera, a 495-foot coastal hill 8 miles north of Dehegils
H!hnmlmﬂiilkm.wnmhdmmdllnd.ﬂﬂrlpﬁr
of conspicuous palm trees on the west side, not very far north
of the point, praus can easily approach the beach ar any stare of
the tide. They usually wait here for favorable weather condi-

Mitita is a thickly wooded coral island 134 miles southwes:
of Dehegila Point.

Kokoja, Kolorai {Tagalaja), Litde Dodola, and Big Dodola
Islands are situated on & drying reef, which lies 204 o 814 miles
northward of Mitita, The 2 northernmost of these isles are not
inhabited, but are covered with coconur plantacions; they may
be reached from Kolorai by foot ae low warer, Berween these
islets and the shore w the eastward is another group of islands
including Soemsoem, Rockirockita, Bobongonmahaharong,
Roeberoche, and Loengoeloengoen. The village of Doroeba lies
on the coast southeast of the laceer,

On the next large drying reef o the norchward lie the islets,
Big Loleba, Lirtle Loleba, Big Galogalo, and Little Galogalo;
on them are some houses and coconut plantations. Close west
of Big Galogalo is the small islet of Pelo. The large village of
Dowongi Kokotoe lies on the coast abreast this group and at the
foat of Bandera hill, Lircle Ngelengele, and Big Ngelengele, on
the northernmost of the larger reefs, have large villages and
coconue plantations. On the coast abreast of the laer slet is
Tilai village, with the inhabited islet of Karjoewawa close off ir,

The coast along Wajaboela Poine and the bighe to the south-
enstward of it is fringed by a narrow drying reef. There are
many cocount palms in this area, There is a 3-mile strecch of
coastal plain in the vicinity of Wajaboels Poine. Northward,
beyond this coaseal plain, the coast of Morotai is seep-to, with a
narrow fringing feef in places,

(3) Awchorages, (See Chaper V1)

(4) Dangers fo navigation.

The bighe of Berri Berri is sheltered by a large drying reef on
which is the mangrovecovered island of Tabailengi. The en-
trance berween this reef and another drying reef o the north-
ward is not safe, owing to the several shoals which do not show
by discoloration. The least water, a depth of 114 fathoms, is
found on a shoal 1,300 yards norch of Tabailengi Island. Dan-
gers are found near the coast both norch and south of the barrier
reef, The outer danger in the vicinity of Mitm off Dehegila
Point is # 41 fathom patch, Pono Ponato, 134 miles west of
Mitita. A similar patch lies about 1 mile farther north, and a
drying reef lies between them and the islee.

(5) Landing beaches.

(a) Samgowo—~Saembiki beacher, (PLANS 3, 5, 15, and
16, Section Fia); FiGure IV - 35) Reliability POOR. Sandy
beaches are situated in front of the large villages of Sangowo
and Sambiki which lie close together at the southeast corner of
Morotai Island, It is possible thar the beaches are continuous,
The area is at about 2° 06° N and berween 128° 32° E and
128" 33" E, Landmarks for the village of Sangowo inclede a
conspicucus house with a “zinc” roof, a beacon which marks the
western side of the entrance to the basin in the drying coastal
reef (FiGURE IV - 35), and a beacon which is situated on the
shore at the head of the basin, The approach o this sererch of
coast is clear of dangers to the 30-foot depth, which lies about
L4 mile from the shore at both beaches. Shoreward of the 30-
foot depth the approach to the beach ar Sangowo, which lies ar
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SANTGOWO ANCHORAGE The Sabatai River, immediately west of the village, is the larges:

FIGURE [V - 35, Morota Irlond, B coast,
Hydrographic charr of Sangowo Anchorage.

the head of the previously mentioned basin, s clear o the sea-
ward edge of the fringing coral reef. The reef in front of the
village is abour 500 feet wide. The approach to the beach at
Sambiki village is clear shoreward of the 30-foor depth over a
geatly sloping sand bottom. Here chere is a break in the fring-
ing reef abour 44 mile long. The beaches are composed of coral
sand. The western beach i interrupred by a stream near its
castern end, the eastern beach is interrupted by a seream imme.
diately west of Sangowo village. Boats ean always land safely
in the basin ar Sangowo bur a heavy swell may be encountered
from Ocrober o March, High seas and rollers have been ex-
perienced from the southeast, The beaches are sheltered during
the north monsoon, The land behind the beaches is relatively
low but rises quickly to the eninhabired mountinous interior,
The villages are conneced by a good road 10 w 13 feet wide
with wooden bridges and culverrs,
(6) Pinang Poimt—Pitos Bay beacher. (Prans 3, 5, 15,

and 16, Section Fib}) Reliabilicy POOR,

. Location and extent. Many sandy beaches [ie along
the south coast of Moroeai Island berween Pinang Poine, 2° 04"
N, 128" 31" E, and Pitoe Bay, 2° 02'N, 128" 17'E The best
landmark for the area s the low, wooded tongue of land, Dehe-
gila Point, which projects aboue 434 miles southwesrward from
the island at the western end of the areq.

2, Nearshore. The approach to this strecch of coast, aver
a steep botoom, is clear mﬂmmwudrdgtohhenum.mp
to, fringing, corul reef, except for a protreding tongue of shoal
water, lease depth 3 feet, which lies abour 114 miles southwest
of Pinang Point. Offshore the bactom s stony near the eastern
end of the arca, becoming progressively sandier moward the
west. The weather conditions may vary widely from pear year
and from season to season, High seas and rollers have heen
experienced from the southeass, Heavy showers from the south-
southeast occur at the middle of the south monsoon. They come
up suddenly abost 10 or 11 2 m, and are accompanied by
a heavy sea,

3. Characrer ufbethh:dmmmmmdaf
coral sand and are interrupted by numesous streams, most of
which are locared in the ceneral part of the area, The narrow

river in the area. It has a shallow bar at its entrance and is
navigable hmﬂlhﬂuTmmMM#H&hf“
which the village of Doewo is situared. Here there is a break in
the reef abour 1 mile wide.

4, Mmzmmmmmm;gh
coconut palms which fringe the south coast i . West
of Momadijios village, which is located 314 miles west of the
meouth of the Sabatai River, the land behind the beaches consists
of a flar plain, 3 to0 5 miles wide, that extends norchwesrward as
far as the Pilowo River. It is covered with forests of sago erees
with open, grassy plains near the coast. East of Momaodjioe vil-
lage the lund rises gradually from a narcow coaseal plain o the
steep ridges of the mountainous interior. Exit from the beaches
may be had along a coastal erail, about 614 feet wide, which
leads west to the village of Doroeba and connects with the
sandy beach on the western side of the promoneary which term.
inates in Dehegila Point. The coastal erail is known to exise s
far east as Doewo village and possibly conneces with che villages
zlong the east coast of the island, It could probably be used by
light trucks except near che Sabarai River, where it is too steep.
ﬂmummbridgu,hutﬂxriumﬁthd&enupthnafm
Sabatai, are fordable at low tide. The south coasr is well Popu-
lated and numerous villages are situared alang the share. A rrail
leads ta the interior along the banks of the Sabataj River. Other
truils lead inland a shore distance. A grass-covered air sarip has
been reported near the eastern end of the area, Warer is ob-
tainahle from wells.

(¢) Debeyila Point beach. (PLANS 3, 5, 15, and 16, Sec.
tion Gia); Figure IV - 36) Reliability FAIR,

L. Location and extent, A beach lies along the westeen
share of the low wooded tongue of land which projects from che
southwestern end of Moroeai Island and terminates in Dehegila
Poine, 1° 59° N, 128” 15' E, The village of Doroeba, 2 n3'
N, 128° 17" E lies at the northern limit of the beach. Land-
marks for the area include numerous scartered reefs and islets
which lie from 1 to & miles offshore; Bendere Mounin {eleva-
tion 495 feet), a conspicuous coastal hill, which is locared about
8 miles north of Debegila Poing; and a couple of conspicuous
palm trees, which are locared a short distance north of the same
point. The reefs are well marked by discoloration,

2. Nearshore, The approach w this sereech of coast is
ahsuumdbythcr::fsmdit[mmdm:dnbawmdbynu-
merous chareed rocks and shoals (Fioupe IV - 36). The 30-
foot depch lies abour 14 mile offshore ar the village of Darocba.
South of this poine it gradually approaches the shore uneil it
coincides with the fringing coral reef about 1 mile north of
Dehegila Poine. Shoreward of the 30-foar depth the approach to
the beach over a sand bowom is clear to the seaward edge of the
narsow coastal reef, It is reporeed thae landing here is extremely
difficule during the north monsoon, During the southeast man-
soon Dehegila Point presents much difficulty; the surf is worse
here than ar any other pare of the island,

3. Character of beach, The beach is composed of coral
sand wich debris occurring locally. It is narrow, steep, and firm.
Nmthczmmpicumpdm trecs a shore distance north of
Dehegila Poing, landings can easily be effected ar any stage of
;t[:id:. There is a jetry ar the village of Doroeha. (Figunn

II-20.)
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FIGURE IV - 36, Morotai [rand,
Hydrographic chare of 5% coast.

4. Adjacent terrain and exits, The land behind the
beach consists of a low, wooded promontory, 34 mile in greae
est width, with coconut palms along the shore, Several villages
are situated along this stretch of coast. To the northeast the
promontory merges with o flat coasmal plain, about 4 miles
wide in this vicinity, which is covered with rain forest and has
open grassy plains near the coast. It is reported to be firm and
well drained. Exit from the beach may be had along a coastl
trail, about 614 feet wide, which leads northward along the
promontory to the village of Doroeba and then eastward along
the south coast of the island. Inland from Doroeba village a
clearing for a new air strip has been reparted. Water i obtain-
able from wells in the villages.

{d) Pilowo beach. (PLANS 3, 5, 15-17, Section Gib);
Figure IV - 36) Relinbility POOR. A sandy beach possibly
exists in front of the village of Pilowo which is situated on the
southwest coast of Moromi Island abour 8% miles north of
Dehegila Point. The area lies at Z*07° N, 128° 15’ E. Land-
marks for the beach include a number of islets and reefs which
lie from 1 to 5 miles offshore in this vicinity and & conspicuous

hill, Bendera Mountain (elevation 495 feet), which is located
about 134 miles cast of the ares. The islets are low and are in
general covered with coconut palms. The reefs are well marked
by discoloration.

The approach to this stretch of coast is obstructed by the
above-mentioned reefs and islets and by several chareed shoals
(Figune IV - 36). The 30-foot depth lies abour 3,000 feet o 1
mile offshore. Shoreward the approach is clear over o fat sand
bottom o the scaward edge of the coral reef which lines the
northern half of the area. The reef is narrow ac the northern
end of the area, widens ro abour 2,000 feet near the center, and
disappears into the sandy shore along the southern half of the
area. It is reported thar landing is practically impossible during
the north monsoon.

The beach is composed of coral sand, with debris probably
occurring locally. It is narrow, firm, and steep and is incecrupeed
by 2 streams; one near the center and the other near the north-
ern end. It is backed by coconut palms and a coastal plain not
more than | mile wide which merges with the extensive plain
1o the southeast. To the norcheast it rises along moderate slopes
to the mountains of the interior. Exit from the beach is possible
along a trail which leads inland from Pilowo village along the
banks of the Pilowo River and joins a systeem of mountain
trails, which connects with different pares of the island. The
trail branches southeastward across the coastal plain to the Tjao
River.

(e} Tilai Point vicinity beacher. (PLANS 3, 5, 15-17, Sec.
tion G(c); Fiure IV - 36) Reliabiliy POOR. Two possible
beach areas are situated on the southwest coast of Morotai Is-
land; one around Tilui Point, 2° 12° N, 128° 14’ E, on which
the village of Tilai is situated, and one about 2 miles north of
this poing. The beaches are separated by a strip of marshland,
The area is recognized by Big Ngelengele Island and 2 smaller
islands which lie on an extensive reef abour 134 miles from
shore opposite Tilai Point. The small island, Katjocwaws, lies
abour Y mile off the same point.

The approach to this streech of coast is obseructed by the reef
and isles mentioned, by a charted shoal, least depth 3 feet, and
some rocks and detached reefs (Frgure IV - 36). South of Tilai
Point the 30-foor depth lies abour 1% miles offshore. North-
ward it swings abrupely shoreward and lies abour 2,000 feet off-
shore at the village of Tilai. Shoreward of the 30-foor depeh
the approach to this beach over a sand and stone bottom is ob-
structed by the islet Katjoewawa, with is fringing coral reef,
and by some rocks and detached reefs which lie south of Tilai
Point. The shore in this beach area is lined with a coral reef. At
the northern beach the 30-foor depth lies 1,000 feet o 2,300
feet offshore. Shoreward the bottom shoals rapidly and the ap-
proach is clear of dangers. A fringing coral reef exises along the
southern half of the area bue disappears in the sandy shore along
the northern half. Landing in the entire area is practically im-
possible during the north monsoon. Heavy surf is encountered
ar the middle of the south monsoon.

The beaches are composed of coral sand with debris occurring
locally. They are narrow, steep, and firm. The southern beach is
interrupted by the Tilai River north of the village Tilai and che
northern beach is interrupted by a stream near its northern end.
They nre backed by coconut palms. The land behind the beaches
consists of o coastal plain 34 mile to 245 miles wide rising inland
along moderate to steep slopes. A trail leads inland along the
banks of the Tilai River to the upper reaches of the Goergoerina
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River. A trail leads a short distance inland from the northern
beach,

(f) Wajahoels Poini—Toeioehoe besches. (PLANS 3, 5,
IS-I‘.I'.FSmiun Gid); Figures IV - 37 w0 IV - 41) Reliability
GO0, :

l. Location and extent. Sandy beaches are situated
around Wajaboela Point, 2° 17" N, 128" 12" E and at the vil-
lage of Toetochoe, 314 miles to the northeast. Possibly the area
mmzmnmmmmmm&
for the arca is Raoe Island (elevation 1,558 fmj.wlu:_h lies
abour 144 miles northwess of Wajaboela Poine. Its highest
mhhmﬂhnmwﬁnm{mﬂ:@thm
Additional landmarks mdnui:nmmpcmrmwhﬁmﬂ:
at Wajaboela Point and & house with a “zinc® roof, in Waja-
boela village, just wese of the point.

i Wajaboela Poine. It is reported chat landing is prac-
rﬂr"inpu-ﬂcduh;hmﬁmﬂﬂﬂmm
encountered at the middle of the south mensoon.

5.wdmmbﬂhuw‘mim@.
posed of firm, coral sand (FiGuRes IV - 38 and [V - 39), It is
very narrow at high ride and has a slope of about | on 8. Locally
hkhmpmdbrhﬂhnhupwndhydtmu{mm
palms (FIGURE IV - 40}, About 2 mile west of the poing there
ﬁlmﬂlﬁrhﬁ]tufmmdmﬂwi:h:he?mrmlol
wood. The best place to land is either side of the jetty ar high

I 4. Adjacent terrain and exits. The beach is backed by
coconut palm plantarions and the houses of the village. Inland
t!mh:phinlm?bimilﬂhu-drﬁngdmgmndu}wm
steep slopes. A surfaced vehicle road runs around the poine A

[] " 0

MORDTAL WEST COAST
RAD STRAIT

|_' ll'i%‘l—‘l

AND _.'I
WAJABOELA ROAD “

H
- — o e ML gt ‘:u
- " " LB R
- n :‘H-" i A LN e
n - - z ,

f,

P

]
e'n g 0

o
B

1] 1] T p

FioURE IV - 37, Marorai Idand, W coan,
Hydrographic chart of Rao Strait and Wajaboela Road,

2. Nearshore, The appeeach to the beach at Wajaboeln
village is obstructed by several detached teefs and charted shoals
(FiGune IV - 17}, The approach o the area north of Wajn-
boela Point lies through Race Steait, which is restriced in irs
nummplnl:rymwlllhudbmhmrhlnnnllbcmm
these shoals are marked by tide rips. At the vil lage of Wajahoela
the 30-foor depth swings seaward arcund a detached reef o a
distance of abour 3,300 feet from share. Shareward of the 30.
foot depeh, which lies at distances varying from 300 e 1,600
feet over the remainder of the area, the approach is clear to the
seaward edge of the fringing coral reef which js about 900 feet

trail possibly leads to the village of Toetoehoe. At Toetochoe
the beach is interrupeed by the mouth of 4 small river, The ma-
uﬁl[bm,gh:dawnbyﬂxriwrumnd:in-bm-dd:lmwcr
the fringing coral reef (Figung IV - 41). The beach is soft and
flar and is composed of & mixture of sand, coral sand, and mud
with debeis occurring locally, It is backed by jungle with scat.
tered coconut palms and secondary growth along the shore. In-
land are gentle slopes merging southward with the coaseal plain
behind Wajaboela Poine, Well water i obeainable ar Waja-
boela but is brackish and noe clean,




COASTS AND LANDING BEACHES Page IV - 2!

Figure IV - 38, Morotar Tiland, W coan
Beach ar Wajaboela, 1939,

FiGure 1V - 40, Mororai Isfand, W
Shore ar Wajaboela, showing low banks, Same area as Ficurg 1V - 39
1030

FiGure IV - 34
Narrow beach at Wajaboela, lool
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The maximum rise and fall that can be expected are, respective-
|!r'. about 3.6 fect above and 2.6 feet below mean sea level.

Tamako Roads, 7 miles south of Manganitoe Bay, is not so
well sheltered from southerly winds as Tahoena Bay,

On the east coase the strair berween Sangihe and Beng-darat
Island, south of Lebessan, is broad and deep, bue o 714-fathom
shoal lies in mid-channel and a coral reef extends from Beng-
darat. Berween the laner and Beng-laoet Island is a decp pas-
sage; the shore reefs are easily made our. North and east of
Beng-laoet are a large number of bare rocks. The islands are
hilly, but withour any conspicuous summits. A current, with a
velocity of 3 knots ar springs, may be experienced in the serair
between Sangihe and Beng-darar Island; it sets norchward with
the flood and southward with the ebb.

Manaloe Roads, in the bay formed by Lebessan, Batoewing
koeng, and Tehang Islands, is nearly always calm, There is boch
a diurnal and o semidiurnal tide, bue che lamer predominaces.
The spring highs of the 2 rides coincide. The highest water level
occurs in May and November, The maximum rise and fall that
can be expected are, respectively, about 4.3 feet above and 3
feet below mean sea level.

Peta Bay is narrow between the shore reefs { Figures [V - 42
and IV - 43 ), but the depths decrease gradually.

FiGuRE IV - 42, Sawpibe Irland, NE coast, Peta Bay.
Parrially uncovered reef m porr on encering Pem Bay, looking SE

steep and rocky, and thence to Tahoena Bay the land slopes
muore gradually down to the shore, with sand and stone beaches.
No dangers have been reported along this part of the coast.
Tahoena Bay (FiGuRe IV - 44) is lined with high hills
which are covered with trees. The bay is about 13 mile wide
and extends 114 miles inland. Excepe for the shore reef on the
southern side and the shore bank at the norcheastern comer,
there are no dangers in the bay, so it can be entered even ac
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Fiune IV - 44. Samgibe Inland, W coant. Taboens Bay.
Section from BA chart 930,

FiGUuRE IV - 45, Sengibe Irlamd, NE coart. Peta Hay,
Partially uncovered reef to.scarboard on encering Peca Bay, looking NE.

At Taboekanlama Bay the depths outside the 30-fathom
curve increase rapidly, bur within that curve they decrease grad-
ually toward che reefs and shore. The roads are open from south-
east by south, through east to norch.

(2} Coastal topography.

Sangihe Island is the largest island of the group. It is 26 miles
long, and rises to a heighe of 6,102 feet in Mount Awoe, which
is a flac-topped acrive volcano. The coast varies greacly; it has
several bays, is steep and rocky in places, and low and even
swampy in others.

The west coast, from Point Salimar—the northern poine of
Sangihe Island—to about 1 mile southward of Poine Maseli, is

night with clear weather. The 1,706-foot hill, close south of
Tahoena Bay, is rather conspiceous. Tahoena village is the
principal village of che Sangihe Islands, There was a small land-
ing pier for boats; ar low water it has a depeh of 3 feet alongside,

Manganitoe Bay (FiGure IV - 45), 2 miles south of Tahoena
Bay, is bordered by hills, 650 wo 800 feet in height, which are
covered with trees. The coast between the 2 bays is steep
and rocky, and is fringed by a drying reef in several places. In
the southern part of the bay the shore reef extends aboutr 14
mile off, with a 114-fathom spot outside it; this spot is often
miirked by discoloration.

The coast between Tamako Roads and Manganitoe Bay is, for
the most part, steep and rocky.
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FIGURE [V - 43, Samgibe Iland, W coust, Mangawizor Bay.
Section from BA chare 930

Daghe Bay (Figure IV - 46), in the southern part of San-
gihe Island, is entered berween Toade Manandoe Island and
Mahoemoe Island. The latter is hilly, and is separated from the
main island by a channel that can only be used by small native
boars, The summit of this island has an elevation of 791 feet.
Within Sama Island, a small isler off the northern shore of
Mahoemoe Island, it is always calm. A small channel with over
6 feer of warer leads w Kaloewatoe, near the head of the bay,
but the warer is not transparent and the coral reefs outside the
channel are covered with mud, At Dagho Bay a stone mole ex-
tends out across the drying share reef. .

Bebalang Island, 114 miles wese of the southern end of
Sangihe Island, is a hilly island rising w0 a beight of 430 feer, A
large tree stands oa its summir. A navigable channel separites
the island from Sangihe Island, )

Lenggis Island eastward of the entrance to Npgalipaéng Bay,
is separated from the Sangihe coast by a narrow passage, naviga-
ble by native boats ar high warer, f,

Ngalipagng Bay {FIGURE IV - 47}, on the southest side of
Sangihe Island and 214 miles north of the southern end of thar
island, is calm only during the north monsoon, On the north-
western side of the bay is che fairly large village of Ngalipseng.

The southern end of Sangihe Island was formerly a peninsula,
but is now an island separared from the main island by a narrow
channel that dries ae low water,

South of Lebessan Island the ease coase is very high, rocky,
and irregular. North of Lebessan as far as Peta, it is steep and
rocky, but northward from che lateer place it slopes gradually,

coastal reel, It is separated from Sangibe lsland by a deep pas-

.‘;m&:.l lFm-umW--i!}mmukndhr!mh_mn
one on the shore and the other on the slope of a hill, forming an
entrance when in line on the bearing 222°.

The D;mﬁymufm island, between Taboekanlama and
Point Salimar, slopes gradually woward the interior, except ar
the streech near the villages of Kaloesaga and Sawang, where
it is steep and rocky.

(i) Anchorages.

Anchorages, at Tahoena Bay, Tamako Roads, Dago Bay, and
Peta Bay are described in Chapeer VI

Manganitoe Bay has a safe anchorage in a depch of 33 fach.
ams with Point Tatone bearing north and the small isler Boe-
kide bearing east. However, westerly and southerly winds are as
troublesome here as in Tahoena Bay.

Ngalipaeng Bay has anchornge in 38 fathoms of warer with
the flag pole bearing 334 and the southwestern entrance point
bearing 180°,

Off the village of Saloerang, on the coast south of Lebessan,
there is anchorage in 30 fathoms of water with the southwes
point of Beng-darar Island bearing 124°, and the white rocks
north of Beng-laoer Island bearing 69°, bur rhis location is
rather close to the reef. Landing is difficule during the north
IMOAS006N.

At Manaloe Roads anchorage will be found about 600 yards
offshore in a depth of 1714 fathoms. Handling carge is rather
difficult on account of the gradual inclination of the beach,

Kocloer Bay (Fiuk IV - 49), 2 miles west of Tehang Is-
land, affords anchorage in depths of 11 o 19 fathoms in its
outer part. The village of Koeloer is difficult ro reach because of
the drying shore reef.

Koema Bay, | mile farther o the narthwestward, affords
good anchorage in 74 fachoms of warer, with the southern
entrance point bearing 134 and the center of the village 223°,
There is much surf on the beach during the north monsoon,

Talengen or Mioeloe Bay (Ficune IV - 50), close north.
west of Koema Bay, affords sheltered anchorage in 30 o 35
fathoms. The village is hardly visible; landing is difficult on
account of the shore reef, the mud, and che mingroves,

Sensong Bay, 3 miles north of Koema Bay, is calm and af-
fords good anchorage, but the reefs which skirt the shore almose
everywhere make landing hazardous,

Taboekanlama (FiGUre IV - 519, about 1% miles north-
west of Pern Bay, affords anchorage in 14 o 19 fathoms, with
the flag pole at the village bearing 236°.

The depths along the north coast permit anchoring almost
anywhere, bue there is no shelter. One can anchor in 27 m 3R
fathoms abour 325 yards offshore abreast Sawang, which is not
visible from seaward, During westerly storms and the north
monsoan, landing on the beach is very difficulr,

(4) Dangers to navigation,

At Tihoena Bay there are no dangers, except for the shore
reef on the southern side and the shore bank at the northeastern
corner,

anhemulbemplnufh{mgnimeﬁlr,:h:ﬂmmfu-
teads abour V4 mile off, with 1 14-Fathom spot cumside ir; this
spat is often marked by discoloration,
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Fioune IV - 46. Seapibe liland, § coart. Dagho Bay,
Secrion from HO chare 3061,
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FigUre IV - 47, Sangrbe Idands, § coan. Ngalipaeng Bay
Section from HO charr 3061,

On the east coast, a 7 V3-fathom shoal lies in mid-channel of
the strait between Sangibe Island and Beng-darat Island.

In Manaloe Roads a shoal with a least depch of 434 fathoms
lies in the channel soucheast of Tehang Island, As a heavy sea
will be encountered in this channel during the north monsoon,
it is advisable not to use it ar that ome. A detached rock off
Kembano Point, in the channel between that point apd Tehang
Island, dries ac low water. Another reef is charted near the
middle of the bay.

(5) Landing beaches.

(o) Tariang beach, (PLAN 18, Section B(a)) Reliability
POOR. Three narrow landing beaches exist in breaks in the
high rocky northwest shore of Sangihe Island at the villages of
Tariang, 3° 43" 30" N, 125° 25" E, Talawide, 3° 43’ N, 125°
24’ 30" E, and Kendahe, 3° 41° 30" N, 125° 24’ E. The best
landmark for the area is G. Awoe volcano, elevation 6,102 feet,
which lies about 4 miles east-southeasst of the general area, The
volcano is recognized by is slopes, broken by ravines and gorges.
The approach o the shore in chis general area is clear and the
bottom gradient sceep. Westerly winds, which often last 1 to 4
days during the north monsoon, create high seas and heavy surf
along the shore. At other seasons westerly winds are not as se-
vere. A current of abour 2 knots has been experienced along
the coast. The water temperacure is always greater than 70° F.
Beaches existing in this area are narrow, steep, and composed of
volcanic sand and pebbles. Streams empty into the sea at the
villages of Tariang and Kendahe. The area behind the beaches
is covered with coconue palms through which runs a path con-
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Fioumn IV . 48, Ssugibe lisnd, NE codrs. Pera Hay
Secrion from HO chare 306],

FIGURE [V - 49, Sonpibe Irland, E coair. Kosloer Hary,
Section from HO chare 306]

necting the villages, Immediazely inland from the path the land
rises steeply in the slopes of Mount Awoe.

- Ficumn « $0. Sampibe Iy v B coust, Manalos Ba
. (&) A.tam-"m!n—.? whoena segment beaches, (PLAN 18, GURN 1V Smi-:l.m ﬁri-m i'?aiu.hll;:?ﬁuﬁl. o Bay
section BU6)) Relinbiliey POOR,

I. Location and extent. A narrow beach abour 7 miles

long, interrupted by numerous stream mouths, fronts a narrow  E. The caseern end of the beach i recognized by a small pier
coastal plain ar the fooe of the southern slopes of Moune Awoe — which is situated in front of the village Tahoena, a light which
voleano from Akembawi village, 6 38 30" N, 125° 25/ E. i occasionally shown from an iron support on the inner end
southeastward to the head of Tahoena Bay, 3° 37° N, 125% 29° of the pier, a large, substanrial, coral, concrete church which
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FiGure IV - 51, Sangibe [land, NE coarr. Taboekanlaoma Bay.
Secrion from HO chare 3061,

stands about 2,000 feet west of the pier, and the customs house
with Aagstaff which stands aboue 1,000 feet east of the pier. An
additional aid in recognizing the bay is a conspicucus 1,706-
foor hill which lies close to its southern shore.

2. Nearshore, The approach to this beach area is clear
of dangers except for a coral sand shore bank, least depth 6
feet, which lies ar the entrance to a small lagoon ar the head of
the Tahoena Bay. During operations in the bay caurion should
be taken to avoid the wide fringing coral reef on its southern
side. The bottom in this beach area has a steep slope and is
composed of loose volcanic sand. During the north monsoon
season the winds ofren veer suddenly o the westward, persist for
from 1 to 4 days, and create heavy seas along the coast. At other
times of the year west and southwest winds are not as severe bug
may hinder the transfer of cargo in the Tahoena Bay where a
swell usually runs even with easterly winds. There are no cur-
rents in the bay but a current of about 2 knots has been ex-
perienced along the coast outside. The tide in the Tahoena Bay
is both diurnal and semidiurnal, the lawer predominating. The
spring highs of the two coincide. The highest water elevation
may be expected in May and November. The maximum rise
and fall that may be expected are respectively about 3.6 feet
above and 2.6 feet below mean sea level. The warer temperature
is always greater than 70° F,

3. Character of beach, The beach in general is narrow,
steep, and composed of volcanic sand and stone. The surf on
the beach is extremely heavy when the waves are driven by
strong westetly winds during the north monsoon season. Nu-
merous streams flow across the beach northwest of the entrance
to the Tahoena Bay. Landings can easily be made within the bay,
where the beach is composed of sand and is free of debris. The
beach near the village is 30 to 40 feet wide and is not encumber-
ed by a fringing coral reef. A small pier in frone of the village,
with 3 feet of warer alongside, and the entrance to a lagoon in
the northeast corner of the bay interrupr the beach,

4. Adjacent terrain and exits. Inland from the beach
lies Awoe volcano whose steep timbercovered slopes descend
to a narrow coastal plain which is covered with coconut palms.
Exit from the beach is by a wagon road which runs close behind
the beach from its northwestern end southeastward o the vil-
lage of Tahoena. This section of road is a link in a system of
roads and paths which completely encircles the island close
to the shore. From the village of Tahoena a care road leads
northeastward across Sangihe [sland o the villages of Kaloerae
and Likoepang on its northeastern shore, There was a radio sta-
tion at Tahoena village.

(c) Manganitoe beach. (PLAN 18, Section B(c)) Relia-
bility POOR. A small beach lies in frone of Manganitoe village,
37 34" N, 125" 30" E, at the head of Manganitoe Bay which
is situated about 2 miles south of Tahoena Bay. The best
landmark for the area is the steep rocky coast which separates
the 2 bays. The approach to the beach is obseructed by a 144-
fathom parch which lies slightly more than a mile west-south-
west of the village (FiGURE IV - 43). The entire bay is lined
with a shore reef which varies in width from about 1,500 feet
off the village, to about | mile off the southern shore of the
bay. The botcom material seaward of the reef is black sand.
Westerly winds and waves make landing difficule. The water
temperature is always greater than 70° F.

The beach which lies in front of Manganitoe is a narrow
coral strand fronted by a fringing coral reef which dries abour
1,000 feet off the southern end of the village. The best landing
place is north of the village ar the mouth of the Beowono River
where small boars can reach the beach ar high water through a
break in the reef. At other points in the vicinity landing can be
made directly on the reef flat except during westerly winds when
the surf is extremely heavy. Shoreward of the beach the head of
the bay is surrounded by a group of hills 650 to 800 feet high.
These hills form the backbone of the island. Their slopes are
entirely covered with vegetation. The coastal trail which trends
northward and southward lies at the foor of the slopes imme-
diately behind the beach. From the village of Manganitoe a
trail trends eastward across the island o Mioeloe village. A
branch from this trail leads northeastward o che landing place
at Pera village.

(d) Central west coast beacher, (PLAN 18, Secoon B(d) )
Reliability POOR. Five possible landing beaches lie in front of
the villages of Paghoeloe, Kaoehise, Sesiwoeng, Lebo, and Ba-
rangkalang in breaks in the steep rocky stretch of coast which
lies berween the bay of Manganitoe, 3° 34' N, 125 30° E, and
the bay of Tamako, 3" 27" M, 125° 30" E. The approach w
these landing beaches is clear but the shore is lined with a fring-
ing coral reef whose maximum width is abour 1,500 feet. These
beaches are exposed o westerly winds and seas which are vio-
lent during the norch monsoon season. The water temperature
in this area is always greater than 70° F, The beaches are nar-
row coral strands which lie at the upper limit of the reef and can
be reached by small boats at high water during an easterly wind.
During a westerly wind the surf breaks heavily on the reef. The
best place to land would be near the stream mouths which exist
ar each village since there is usually a break in the reef ar these
places. The land behind the beach is covered with erees, and
rises steeply from a very narrow coastal plain to the crest of a
ridge of hills. The highest peak, elevation 3,000 feet, lies about
2 miles east of che village of Kaochise. At the foor of the slopes
and immediately behind the beachdd & path which completely
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(i) Ngalipaemg beach, (PLAN 18, Section B{i)) Re-
liability POOR. A possible landing beach is situated in frone
of the village Ngalipacng at the head of the bay of the same
name which lies on the south coast of Sangihe Island at 3° 23°
N, 125° 36 E The approach to the beach is clear to the sea-
ward edge of a shore bank, lease depth 414 feer, which extends
about 600 feet seaward from the beach. Near shore there is a
narrow, fringing, coral reef backed by a narrow coral strand,
Heavy surf is experienced on the beach except during the north
monsoon season. The terrain inland from the beach is steep
and hilly. The path leads northward from the village to Saloe-
rang and Manaloe,

(1) Saloerang beach. (PLAN 18, Section B(j)) Reliabilicy
POOR. A small landing beach lies in front of Saloerang village
on the southeastern shore of Sangihe Island ar 3° 28° 40" N,
125° 40° E. The area is recognized by the hilly islands, Beng-
darat and Beng-lacet, which lie 215 and 414 miles, respectively,
east of the beach. About 1 mile northeast of the larer-named is-
land, there is a group of bare white rocks. The approach to the
beach is obstructed by the previously-mentioned islands, but
navigable channels exist between the fringing coral reefs which
surround them. Shoreward the approach is clear o the wide,
fringing, coral reef. High seas and heavy surf are experienced
in this area during a north monscon. A 3-knot current runs
through the channel between the island Beng-darat and the
beach. The current flows north on the lood and south on the
ebb. The water temperature is always greater than 70° F.

The beach is a steep, narrow, coral strand ac the inner edge of
the reef. Landing on the beach is possible ar high warer bur dur.
ing the north monsoon it is extremely difficult. The best place
to land i ar the mouth of the scream which crosses the beach
near its southern end. The terrain north and south of the beach
is high and rocky but immediately behind ir is a flar plain in
the center of which there s a hill. Exit from the beach is along
the coastal path which trends northwest and southwest from
the village.

(k) Manalos beach. (PLAN 18, Section B(k)) Reliabili-
ty POOR. A wide beach abour 34 mile long is situared in frons
of the village Manaloe on the western shore of the Manaloe
Bay, ar 37 31° N, 125° 38" E. The area is recognized by the
islands of Lebessan, Batewingkong, and Tehang which su -
round the entrance o the bay. The approach to the beach lies
through the channels among chese islands. In che channel south-
east of the island Tehang there is a 2814-foor shoal. Oa the
opposite side of the sland a derached rock which dries ar low
water lies off Point Kembono.'In sddition o these a drying recf
lies in the middle of the bay, Shoreward from the reef the ap-
proach to the beach is clear. Winds are strongly felt in this
area during the north monsoon and creare high scas and
a heavy surf on the beach. The tides in the bay are both diurnal
and semidiurnal, with the later predominating. The sorin -
highs of the two tdes coincide, The maximum rise and fall of
the warer surface thar may be expected is about 4.3 feer above
and 3 feet below mean sea level, The water cemperature is al-
ways greater than 70° F,

The beach is composed of a mixture of volcanic and coral
sand, It is firm but its exceedingly flae slope makes the transfer
of cargo across the beach extremely difficulr. Streams cross the
beach near its southeastern end, near the middle, and near its
norchwestern end. Landings can be made easily on the beach ex-
cept during the north monsoon. In addition to this beach, land.

ings are possible at the villages on the bay shores of the off-lying
islands. Behind the beach there is a broad coastal plain, drained
by s number of streams, which extends inland for abour 214
miles and then rises in steep slopes to a range of hills. The main
coastal path runs through the village. In addition to this path, a
erail erends southwestward 1o the village Kaloewaroe ar the
head of the Dagho Bay which is situated on the southwestern
shore of Sangibe Island. 3

(f) Koeloer beach, (PLAN 18, Section B(1)) Reliabilicy
POOR. A small landing beach lies ar the head of & cove in front
of the village of Koeloer, 3° 33 N, 125" 35" 30" E, which is
situated abour 214 miles west of Tehang Island. The approach
to the village is clear within the entrance points to the bay, bur
shoreward the bottom shoals rapidly to the seaward edge of
the fringing coral reef which dries and makes landing on the
narrow, coral sand beach difficulr. High seas and heavy surf
which run during the north monsoon are an additional landing
hazard. A stream crosses the beach near the southern end of the
area. The low coconur-covered plain which lies behind this
sereech of coast extends inland for about 2 miles, beyond which
the land rises in the steep slopes of Sahendaroeman Mountain.
The coastal path which encircles the island runs through the vil-
lage behind the beach. ]

(m) Koema Bay beach, (PLAN 18, Section B(m)) Re-
liability POOR. About 114 miles northwestward from Koeloer
there is a small beach at the head of Koema Bay, 3” 35° N, 125°
33" E The approach is clear to the fringing coral reef, During
the north monsoon a heavy surf breaks on the narrow coral sand
beach, A small stream crosses the beach near the norchern end of
Koema village. An extensive, low, coconur-covered plain extends
inland for abour 2 miles o the foor of the central highlands.
Communication with the adjacent villages is by the coastal path
which passes through the village,

(n) Miogloe Bay beach. (PLAN 18, Section Bin)) Re-
liability POOR. On the eastern shore of the narrow cener por-
tion of Sangihe Island and ar the head of Mioeloe Bay, 3°
35" N, 1257 33" E, is a narrow, muddy strand covered with
mangroves. The approach to che shore is clear but caurion should
be used when entering the bay between the fringing coral reefs
which line both shores. Landing at the head of the bay, through
breaks in the mangroves, is possible bur difficulr due o the mud
and the wide, fringing, coral reef. A small stream crosses the
shore o shore distance sourh of the center of the head of the bay.

The best place o land is between the seream mouth and the
village Mioeloe. The terrain north and south of the bay is low
and covered with coconut palms, but that behind the bay rises
in gentle slopes to the range of hills that forms the backbone of
the island. Communication with other villages on the cast coast
is mainained by the main coastal path which passes through the
village. In addiricn 1o this path, two paths run westward from
the northern and southern ends of the area to join the path
which crosses the island connecting Manganitoe Bay on the
west const 10 Peta Bay on the east coast.

(o) Sensong beach. (PLAN 18, Section B(o)) Reliability
POOR. A narrow, coral sand beach lies at the head of a small
cove in front of Sensong village 3° 38" N, 125° 34’ E. Sensong
is situated on the northeast const of Sangihe Island abour 114
miles south of Peta Bay. The approach o the beach is clear o a
wide, fringing, coral reef which makes landing hazardous even
though the area is well sheltered from winds and waves, The
land behind the beach is low and covered with coconut palms,
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southwestward from Kaloerae and Likoepang vil o the
Tahoena Bay. -

C. Sangihe Islands: Toade Islands.
(PLAN 1B)

(1) Offshore.
Off the Toade Islands the waters are clear to the wide fring-
ing reef that surrounds the islands.

(2) Coastal topagraphy.

The islands, Manipa, Bockide, Poa, and Liang, together
known as the Toade Islands, lie 4 to 8 miles northeast of San-
gihe Island. They are entirely covered with vegetation. Manipa
Island has a good wide beach with a gentle slope arcund the
island. Coconut trees are found all along this beach.

Farther northeastward is & group of smaller islers; of these
Salehe and Boeang are entirely covered with trees; Bolontahe
and Inis are steep rocky masses. They have no beaches. Bolon-
tahe resembles a haystack as it is approached from any direc-
tion. It protrudes 164 feet above the sea and has a marker on
top of the island, so it is a prominent landmark.

Malihar (Melihang) and Makohat (Mekohahe) are barren
tocks, located approximately 18 miles northeastward of San-
gihe Island. Boch islees are solid wable rock which rise 20 w 40
:'c:[:t: above the sea. There is no beach or vegetation on either

(3) Auchorages.

About 550 yards offshore abreast the village of Nipa, locared
on the south side of the island of Manipa, vessels can anchor in
a depth of 44 fathoms when conditions are favorable. From the
anchorage the largest house of the village bears 2° and the
southeast point of the island bears 61°.

Vessels cannot anchor off the villages on Boekide Island, as
the coast reef falls off too steeply. Anchorage may, however, be
found 550 yards southeast of the reef, which extends from the
southwest point of the island, but the currents are rather scrong
ar this place.

(4) Dangers fo mavigation,

Between and near the group of islers northeast of the Toade
Islands are several reefs and shoals; Bowone Reef, 114 miles
norcthwest of Boeang, has a least depth of 214 fathoms. The
drying coastal reef extends 200 yards off,

3) Landing beaches.

(PLan 18, Section Cia)) Reliability POOR.

The 2 largest islands, Boekide and Manipa, are populated,
and have numerous villages along cheir shores, The approach
to the islands is clear 1o the wide, fringing, coral reefs which sur-
round them, and landings at high water are possible on the nar-
row coral strands in frone of the villages. The area inland from
the beach is hilly and covered with coconut palms and other
vegetation. A syseem of erdils connects the villages.

D. Sangihe Islands: Kahakitang Island.
(PLaN 19)

(1) Offshore zone,

The 13 mile passage between Sangihe Island and Kahakitang
Island is clear of dangers. The 9-fathom parch, about 4 miles
southwest by south of Nenoeng Island, is marked by breakers

and ode rips, HO chare 1727 is the best guide for the location
of the various islands and the dangers near them,

{2) Coastal topograpby.

Behongang Bay on the north side of Kahakitang Island ex-
tends half way into the island. The entire island, excepe along
scattered sections of the eastern coast, is bordered by » fringing
reel.

(1) Amuchorages,

Behongang Bay uffords sheltered anchorage in 34 fathoms
of water in front of the village of Behongang. The extremiries
of the reefs are easily distinguished. A stone male with a wooden
superstructure has a depth of 614 feer alongside and is a good
landing place for boars.

(4) Dangers to navigation,

The waters around Kahakitang Island are deep. A shoal spor
i shown on HO chart 1727 north of the northwestern tip of the
island,

(5) Landing beaches.

(@) Bebongang Bay beach. (PLAN 19, Section Di{a))
Reliability POOR. A landing place for small boats is situated
ar Behongang villagear 3° 11" N, 125 31" E. The approach to
the bay is clear and the water is deep close in. Heavy seas are ex-
perienced in the bay during the north monsoon. The land be-
hind the beach is low but rises a short distance inland along
moderate-to-steep slopes to the hills which almost surround ir.
MNumerous trails lead from the village through the valleys be-
tween the hills to villages which lic on the east, south, and west
shores of the island.

(b)) Otbher beacher on Kabakitang. (PLAN 19, Section
Db} ) Reliability POOR. Landings are believed possible at the
villages which exist on the east, south, and west shores of Ka-
hakirang [sland. The approach to the landing places is clear o
the fringing coral reef which may be crossed by small boats at
high water. The beaches, in general, are firm, narrow, and com-
posed of coral sand. The area behind the beaches is in general
lovw,

E. Sangihe Islands: Kalama Island.
(PLAN 19}

(1) Offshore.

Kalama Island is 4 miles northwest of Kahakitang Island and
13 miles southwest of Sangibe Island. The sea around Kalama
Island for about 2 miles is clear.

(2) Coastal topography.

Kalama is a circular island, about 3,000 yards in dinmeter,
having a hill in the center 1,190 feet high, There is a fringing
coral reef, 110 yards wide, extending from north through west
o east along the coast of the island.

(i) Amchorages.

There is anchorage in 33 fathoms abour 275 yards offshore
ahreast the village on the south side of Kalama Island, the vil-
lage bearing 0°, and the southeastern poirt of the island bear-
ing 697, A considerable current has been noticed near the an-
chomge,

(4) Dangers fo navigation,

There are no dangers within 2 miles of Kalama Island,
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{3) Landing beaches. (PLAN 19, Section E{a)) Reliabili-
3 possible front of the vil-

Two landing beaches are situaced in frone
lages on the western and southwestern shores of Kalama Island
a3’ 15N, 125° zr*s,m.ppm:hm:h:klmdhdmp
the fringing coral reef which is reported to be about 330 feet in
width in front of the village on the southwestern shore. Heavy
surf breaks on the beach with strong westerly winds during che
north monsoon. A strong current has been noticed off the south-
western beach. The beaches are narrow, firm, and composed of
coral sand. Locally, however, rocks may be encountered on the
reef, which can be crossed in small boars at high water. The land
bthindﬁ:nuhmbemhrhnnhugm:ﬁnpumﬂt
main peak of the land, elevation 1,190 feer, while thar behind
the western beach rises in gentle slopes 1o the same peak. There
are no trails apparent on the island.

F. Sangihe Islands: Para Island,
(PLaN 19)

(1) Ofihore rone. ;

Parn Island lies 4 miles south of Kahakitang Island. About
1,000 yards west of the sourhern tip of Para is located the island
of Nitoe. Nitoe Island is about 900 yards leng from northwest
to southeast and 250 yards wide, The island has a fringing reef
along its wese and south shores. Salangkere Island and Siha
Island lie northwest of Para Island bt very close 1o it These
2 istands are surrounded by a fringing reef, which ar low witer
joins the islands. There is a strong current berween Para and
Nitoe Islands and off the southwest point of Para Island, The
channel berween the islands of Para, Salangkere, and Siha
should be navigated only by small narive boats. The sea be-
rween these 3 islands and Nitoe is deep and clear.

(2} Coastal topography,

Paru Island is about 2 miles leng, nerth-south, and abour 34
mile wide. Rocks along the west coast are covered with vege.
tation and are located north of the inlet in range with the high-
est paint of Salangkere Island and the rocky point south of the
village bearing eastsoutheast, Information regarding trails on
the island is lacking,

(3} Awchorages,
There is an anchorage in 38 farthoms nearly 400 yards of.
shore abreast the village on the southwest point of Para.

(4] Damgers to mavigation,
There are no dangers o navigation other than those men-
tioned under Offshare Zone (Topic 41, F, (1))

(5) Landing beach. (PLAN 19, Section F(a)) Reliability
POOR.

A small possible landing beach lies in o boeak in the cliffs
on the southwest const of Para Island ar 3° p4° N, 125° 30°E,
Landmarks for the area include che rocks, covered with vegera-
tion, which lie abour 1 mile noreh of the beach; the rocky poine
south of the beach; and the isler Nite which lies abour 1,000
yards west-southwest of the beach. The sppraach o the beach
i clear to the fringing coral reef bus currents may be en-
councered berween the beach and the isler Nite, Strong wess-
erly winds during the noeth mansoon create a heavy surf on
the beach. The warer temperarure is always greacer than 70° F,
The beach, which can b reached by small boats over the reef at

i ter, is firm, narcow, and composed of coral sand. The
m:hMNMIhm-mmphin.Mﬂhﬂn-
trance to 4 small valley between the 2 hills standing on the
southern tip of the island,

G. Sangihe Islands: Mahengetang Island,

(PLAN 19)

(¥ or:bnnmu-lin;n:mmipﬁu.

HO Chart 1727 is the best guide for the location of the
vanious islands and the dangers o navigation,

(2) Coastal topography.

Mahengerang Island is situated about 4 miles wese-southwest
of Kahakimng Island at 3° 09° N, 123° 27' E, Mahengetang
is a small circular island abous 1,000 yards in diameter, which
huipﬂtuﬂf]\cmrnﬂﬂ.ﬂdj'ﬂﬁﬂﬁghmﬁwh
surrounded by a fringing reef which in places is 2,000 feer wide,
Two breaks appear in the fringing recf, one on the east and one
on the west coast,

(3} Amchorages. ;

Suitable anchorage is found near che village on the ‘south.
west side of Mahengetang in a depth of 20 fathoms, with the
summit of the island bearing 3°, the southwest point B0, and
the road at che village 21°,

(1) Landing beach, (PLAN 19, Section Gia)} Reliabiliry
POOR,

A small possible landing beach lies on the southwestern share
of Mahengetang Island in front of the village of the same name.
The approach o the village is over a coral borrom and clear o
the 30-foot depth which lies abour ¥ mile seaward from the
beach; however, numerous rocks and an underwarer volcano lie
a short distance northwess from the ares. The 18-foot depth lies
from about 600 to 2,000 feet shoreward of the 30-foor depch.
Shoreward of the 18-foor depth a rock, which uncovers, lies
abour 2,500 feer southwest of the fagpole in the village, The
fringing coral recf in front of the beach varies in width from
about B0 feer to 2,000 feer. Swrong westerly winds during the
north monsoon create a heavy surf on the reef. Tide rips and
eddies have been reported in this general area, The narrow firm
beach is composed of coral sand and volcanic debris. The best
place to land is in frone of the village ar the Ragpole where the
reef is the narrowese. The land behind the beach rises alorig
steep slopes to the hills of the island,

H. Sangihe Islands: Siace Island.
(PLAN 19)

(1) Offshore zome,

The channel between the southern end of Siace and the hilly
Pahepa Island, and other islands to the castward, is clear and
has a least depeh of 20 fathoms. The water elsewhere around
the island is deep, with depehs dropping off abruptly e 10 fath.
ums close to the fringing reef,

(2} Coastal tapography,

Sinoe Island is almase completely mountainous. The coast
from Ondong in the west 1o Hoeloe in the eass along the north-
£ coast is steep and rocky, Otherwise the const is low and
surrounded by coral reefs and sand banks, In the north lies the
rocky foreland of Poine Nameng and in the south the Point
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Pihise. The only bays worth mentioning are Hoeloe { FIGURES

IV - 54 and IV - 55) and Pehe. There are no large plains. The

highese peak is Mount Api, which s reparted (o exceed 5,900

feet. No other peak on the island is higher than 2,300 feet. Near

T ’ Masio there s o freshowater lake called Danay Kapera, The
small rivers which exist chiefly in the south part of the island

are short and not navigable. The soul is ferile. The island is
pracucally covered with forest. A coastal road, which can be

used by carts, extends around the island, except i the most

southern pare. East of Siaoe lie several islands which are sepd

% I raced from Siaoe by Pondang Strait. The largese of these islands
- 1 are Pahepa and Goenatin, which are inhabited. Coconut rees,
1

matge, and bananas are cultivated here e small island of Ma-

horo is rocky and uninhabited

(3} .'lu:'.n")r.:r.:_qa—-..

" . | Off Ondong, on the west coase, there is 55 fathoms very close

to the fringing reef. Somewhar o the southward, and 220 yards

=1  ofishore, anchorage will be found in 46 fa ng, with Makalehi
B tis Bokrute bearing 2707 and the center of the Ondong village 34

e - i Y Of Talawidroes village, on the southwest coast of Shioe,

_{; i there 15 anchorage in 44 fathoms, with Makalehi Island bear
" r'} !

ing 294" and the point to the northward bearing 348°. Eaw

.%,_1'?;;5""" " - . ‘ of this anchorage the fringing reef extends aboue 450 yards
3 i " . ¥
R, | n . ) 1 : /.—".2 offshare

There is anchorage in the channel berween the sourhern end

ry e - of Siaoe and hilly Pahepa Island., Here is found good holding
velocity of 2145 knots and

! = ¥ A ir rict '] ™ ] T
SANGL 18, W \ Pahwpg, ; s Eround, bur the CUrfents may are
SIAL 1, EAST COAST \ § s 2 )

-f.' ki !
