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S O E L A  (MOLUKKAS) 

( A )  I n t roduc t ion  blows from mid-November t o  mid-March, t h e  sou theas t  from 
mid-May t o  mid-September . R a i n f a l l  a t  s ea  l e v e l  averages 
from 70 t o  115 inches.  Temperature r ange  i s  small ;  average 
about 80' F. 

No a i r f i e l a s  a r e  known on the  Soela  I ~ l a t l d s .  Because 
of  l a c k  of d e t a i l e d  topographic information,  no s u i t a b l e  
s i t e s  have been s e l e c t e d .  P a r t s  of the c o a s t a l  a r e a s  have 
been suggested f o r  i n i t i a l  consi t lerat ion a s  poss ib ly  con- 
t a i n i n d  a reas  s u i t a b l e  f o r  t he  cons t ruc t ion  of emergency 
landing s t r i p s ,  No p a r t s  of  t h e  i s l a n d s  a r e  known t o  b e  
s u i t a b l e  f o r  the  c o n s t r ~ i c t i o n  o f  a i r f i e l d s  wi th  runways of 
6,000 f e e t  o r  more. I n  genera l ,  s e l e c t e d  c o a s t a l  a r eas  may 
provide emergency runways wi th  a  minimum o f  grading and 
ground p repa ra t ion .  Clear ing o f  c o a s t a l  a r eas  i s  i n  gener- 
a l  r e l a t i v e l y  easy. 

The Soela  I s l ands ,  composed of t h r e e  l a r g e  mountainous 
i s l a n d s  and sma l l e r  s a t e l l i t e  i s l a n d s ,  a r e  p a r t  o f  t h e  
Iholukka I s l ands .  They l i e  t o  t h e  e a s t  of t h e  Celebes, 
northwest of Boeroe and Ceram, and southwest of Halmahera. 
Two of  t h e  l a r g e r  i s l a n d s ,  Taliaboe and Soela-ldangoli, have 
an east-west t r e n d  and a  t o t a l  l e n g t h  of about 150 miles .  
They a r e  separa ted  by a  narrow s t r a i t ,  i n  p a r t  l e s s  than  
h a l f  a  mile  wide. The t h i r d  i s l a n d ,  Soela-Sanana, has a 
north-south t rend;  it l i e s  south of Soela-Mangoli, from 
which it i s  separa ted  by a s t r a i t  l e s s  t han  5 miles  wide. 
The i s l a n d s  have a  c e n t r a l  mountainous core surrounded by 
a narrow and discont inuous lowland. 

( D )  Water Supply 

Water resources  o f  t he  i s l a n d s  a r e  exce l l en t ,  b u t  un- 
developed. No hydroe lec t r i c  p l a n t s ,  i r r i g a t i o n  systems , o r  
water-supply sys  terns a r e  repor ted .  The n a t i v e s  use s t ream 
water, s p r i n g  water,  we l l  water  and c o l l e c t e d  r a i n  water  
f o r  dr inking  and cu l ina ry  purposes. 

( G )  S t r a t e g i c  Considerat ions Streams a r e  numerous on t h e  l a r g e r  i s l a n d s ,  b u t  on ly  
t h e  l a r g e r  ones o r  those t h a t  a r e  s p r i n g  f ed  are perennia l .  
Ho-~vever, t h e  sm,mller s t reams probably have pools  t h a t  a r e  
rep len ished  by f requent  r a i n s ;  t h e s e  c o ~ l d  be s uppleinented 
by s:nall s t o rage  r e s e r v o i r s .  The stream water i s  gene ra l ly  
po l lu t ed  and o f t e n  rnuddy and should be p u r i f i e d  by f i l t r a -  
t i o n  and c h l o r i n a t i o n  f o r  dr inking .  The i n h a b i t a n t s  of most 
c o a s t a l  towns use raw stream water  f o r  dr inking.  

(1 )  Operat ional  Fea tures  A l l  s e t t l emen t s  a r e  on t h e  c o a s t a l  lowlands; few con- 
t a i n  more t h a n  s c a t t e r e d  n a t i v e  huts .  Sanana, t he  l a r g e s t  
town, forlnerly had a  populat ion r epor t ed  t o  be 3,000; m y  
now be somewhat smaller .  The t o t a l  popula t ion  o f  t h e  
i s l a n d s  i s  be l i eved  t o  be about 20,000 na t ives  and 100 
whites . 

( a )  Movenient l a r g e l y  r e s t r i c t e d  t o  narrow, discon- 
t i nuous  c o a s t a l  lowlands. Cross-island com- 
munic a t i o n  d i f f i c u l t .  

( b )  Narrow c o a s t a l  lowlands sepa ra t ed  i n t o  c  ompart- 
ments by mountain spu r s ,  rugged h i l l s ,  and rocky 
headlands. 

Springs a r e  f a i r l y  nurnerous and w i l l  provide s a t i s -  
f a c t o r y  supp l i e s  which s h o ~ l l d  be c  h lor ina te r i  f o r  dr inking .  ( B )  Ter ra in  

( c )  Seasonal  d i s t r i b u t i o n  of  monsoonal r a i n s  pro- 
duces widely d i f f e r i n g  r a i n f a l l  regir,len on wind- 
ward and leeward s i d e s  of i s l ands .  

Wells a r e  used t o  a  l i m i t e d  e x t e n t  by t h e  nz t ives  a long  
some of t h e  non-perenni,d s t reams when strearn water i s  n o t  
ava i l ab l e .  In  the  c o a s t a l  a reas ,  d r i l l e d  w e l l s  would y i e l d  
20 t o  59 ga l lons  a  minute each; t h i s  water need n o t  b e  
f i l t e r e d .  In  t he  i n t e r i o r ,  p rospec ts  f o r  ob ta in ing  w e l l  
water a r e  g e n e r a l l y  poor. 

The t h r e e  p r i n c i p a l  i s l a n d s  of t h e  Soela  group have 
been d iv ided  i n t o  5 t e r r a i n  u n i t s .  B r i e f ly ,  t h e  s a l i e n t  
s t r a t e g i c  f e a t u r e s  of  each t e r r a i n  u n i t  a re :  

(1 )  West Tal iaboe : Mountainous, densely f o r e s t e d  
r eg ion  with narrow, discont inuous,  p a r t l y  swampy 
c o a s t a l  lowland. Mountainous i n t e r i o r  r e l a t i v e l y  
unknown. ?.Iovement i s  l i m i t e d  t o  narrow c o a s t a l  
lowlands. Pene t r a t ion  o f  mountainous i n t e r i o r  by 
f o o t  t roops  poss ib l e  b u t  d i f f i c u l t .  

(d)  Few bays o r  harbors o the r  than  Vesuvius Bay on 
southwest coas t  o f  Soela-Nmgoli . 

( e )  No known s i t e s  s u i t a b l e  f o r  a i r f i e l d s ;  emergen- 
cy  a reas .  l anding  s t r i p s  may be poss ib le  i n  c o a s t a l  

Col lec t ing  r a i n  water f o r  dr inking  and cu l inary  pur- 
poses i s  p rac t i ced  by the European inhabi t  an t s .  Drainage 
frorn t h e  roo f s  o f  houses w i l l  provltle adequate water f o r  
household use, but would Dcr inade , l~ la te  f o r  l a r g e  coricen- 
t r a t i  ons of t roops .  (2 )  East  Taliaboe: Jungle-covered h i l l  count ry  of 

r e l a t i v e l y  low r e l i e f .  Small a r e a s  of c o a s t a l  
lowland, i n  p a r t  swampy. Sandy beaches e spec i a l -  
l y  we l l  developed along south coas t .  Dense 
jungle and l a c k  of t r a i l s  p revent  easy  movement 
away from c o a s t a l  lowlands. 

( 2 )  Obstacles  

( E )  Cons true t.ion Mate r i a l s  (a)  Mountains a r e  b a r r i e r s .  Cross-island t rai1.s  
poor o r  absent ;  improvement f o r  motorized use  
diff icu1. t ;  new alignments necessary.  L i t t l e  i s  known of  the bedrcck of t he  Soe la  I s l ands .  

Sone rock, s h t i s f  actory f o r  cons t ruc t ion  ma te r i a l ,  i s  found 
i n  c o a s t z l  a r eas  : l imestone o f  e l eva t ed  c o r a l  r e e f s ,  beach 
and dune sand, and gravel .  G r m i t e ,  g r a n i t e - l i k e  rocks, and 
o t h e r  hard, massive o r  t h i n - 1 , ~ e r e d  rocks may be deeply 
decayed a t  t he  su r f ace  and only  s u i t a b l e  f o r  cons t ruc t ion  
where r e l a t i v e l y  f r e s h .  Limestone, saridstone, and con- 
glomerate, s u i t a b l e  f o r  var ious  type: of  cons t ruc t ion  occur 
i n  s c a t t e r e d  a reas  throughout t h e  i s l m d s .  

( b )  Dense vege ta t ion  will r e q u i r e  c l e a r i n g  along 
pa ths  and trails before they  can  b e  adequately 
u t i l i z e d .  

( 3 )  Vest Soela-l,~!angoli: Low h i l l  country, covered by 
dense jungle,  i n  gene ra l  s i m i l a r  t o  t h a t  o f  Eas t  
Taliaboe. lldovement d i f f i c u l t  . 

( c )  Swampy c o a s t a l  lowlands a r e  o b s t a c l e  t o  c o a s t a l  
movement. I n  part may be  by-passed, i n  p a r t  w i l l  
r e q u i r e  improvement. 

(4 )  Eas t  Soela-Ifangoli : Mountainous r eg ion  i n  e a s t  
and west p a r t s  of i s l a n d ,  separa ted  by a  c e n t r a l  
h i l l  land.  Mountains s i m i l a r  t o  those  o f  Eas t  
Taliaboe; h i l l  l and  probably s i m i l a r  t o  t h a t  of  
Eas t  Taliaboe and West Soela-Idangoli . North c o a s t  
rnay be gene ra l ly  c l i f f e d .  Cent ra l  south  coas t  i s  
most favorable  f o r  movement; a long  sandy lowland, 
where t r a i l  i s  b e s t ,  t r a i l  can be r e a d i l y  adapted 
t o  motorized movement. 

(F )  Problems of Road and A i r f i e l d  C o n s t r u c t i ~ n  (d )  Streams genera l ly  f o r d a b l e  except  a f t e r  heavy 
r a i n s .  Rapid v a r i a t i o n s  i n  s t ream regimen. 

About 1 5  miles  of  road on Soela-Sanana w e  s u i t a b l e  
f o r  l i g h t  motorized t r a f f i c ;  elsewhere pa ths  and t ra i l s  
form the  only  rou te s  of co~i~munication. The l a t t e r  a r e  
gene r a l l y  narrow and a r e  not  nair i ta ined.  Soela-Sanana i s  
enc i r c l ed  by t r a i l s ;  o t h e r  i s l a r d s  have on ly  s d l ,  d i s -  
continuous s t r e t c h e s  o f  c o a s t a l  t r a i l s  nea -  v i l l a g e s .  
Few t r a i l s  ci-oss the  c e n t r a l  mountains of  t h e  i s l a n d s  except 
f o r  Soela-Sanana. Cross- is land tri l i  1s a r e  g e n e r a l l y  poor 
and con~monly fo l low stream beds and v a l l e y s  t o  headwater 
d iv ides .  Coastal  t r a i l s  rnay be r e a d i l y  irnproved f o r  
motorized t r a f f i c  bu t  dense jungle,  s t e e p  grades,  and d i f -  
f i c u l t  alignments w i l l  be s e r i o u s  hindrances t o  hasty h- 
provement o f  c ros s - i s l and  t rai ls  f o r  use o f  motorized 
veh ic l e s  , 

( e )  Mountain spurs ,  h i l l s ,  and rocky headlands, 
s epa ra t ing  c o a s t a l  lowlands i n t o  compartrilents, a r e  
o b s t a c l e  t o  cont inuous movement along coas t .  

( 5  ) Soela-Sanana: Cent ra l  mountain range l e s s  high 
than  mountains of  Taliaboe and Soela-ldangoli . 
Severa l  t r a i l s  c r o s s  i s l a n d  through passes  a t  
a l t i t u d e s  l e s s  t han  600 f e e t .  Marrow, sandy low- 
l and  along most o f  e a s t  coas t .  Poor t o  f a i r  t r a i l s ,  
i n  p a r t  s u i t a b l e  f o r  l i g h t  motorized t r a f f i c  a long 
e a s t ,  nor th ,  and northwest  coas ts .  Dense jungle 
i s  c h i e f  obs t ac l e  t o  movement of motorized u n i t s  
ac ros s  i s l and .  I n t e r i o r  of i s l a n d  i s  e a s i l y  pene- 
t r a t e d  by foo t  t roops ;  easy movement a long  c o a s t a l  
lowlands. 

Tac t i ca l  E f f e c t s  of Ter ra in  

( a )  Most m i l i t a r y  a c t i v i t y  w i l l  b e  l i m i t e d  t o  
c o a s t a l  r eg ions  because i s l a n d  i n t e r i o r  i s  
mountainous. 

(b )  No important  known ob jec t ives .  

( c )  No known s i t e s  a v a i l a b l e  f o r  l a r g e  a i r f i e l d s .  

(C) Climate 

Climate of Soela  I s l ands  i s  t r o p i c a l ,  dominated by 
winds of win ter  and summer monsoons, which b r ing  heavy pre-  
c i p i t a t i o n  ( r a i n y  season)  t o  t h e  windward s i d e  of i s l a n d s ,  
and d r y  season t o  leeward s ide .  The northwest monsoon 

a/ For d e t a i l s  concerning landing beaches, consul t  o t h e r  i n t e l l i g e n c e  sources.  

Prepared by U. S. Geological  Survey 
f o r  Chief of Engineers ,  U. S. Army. 
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SOELA (MOLUKKAS) 
TERRAIN APPRECl ATION 

R e l i a b i l i t y  rat ing:  D 

Introduct ion 

The Soela 1slan:i group l i e s  ai-!out 150 miles  south of ?a s l c  data  f o r  much of t h e  t e r r a i n  information have geologica l  i n v e s t i ~ a t i o n s  which, though admit tedly very 
t he  equator., and i s  ro-~gkil.y equ id j s t an t  from Halmahera t o  been tsken from van H u l s t i j n ' s  r epo r t  and map of t h e  incomplete, permit in ferences  regarding the na ture  of 
t he  nor theas t ,  Eoeroe and Cerarn t o  t he  s x i t h e a s t ,  and i s lan t i s .  The r euo r t  d e a l s  chi.ef1-y with t h e  e thnologica l  t h e  topography from t h e  charac ter  of t h e  underlying bed- 
Celebes t o  t he  west .  The qroup cons ' s t s  of t h r e e  long, and adminis t ra t ive  f e a t u r e s  and conta ins  only minor rock. Scanty b i t s  of information about coas t a l  topog- 
narrow i s l ands  acd a nimber of much s ~ ~ a i l e r ,  s a t e l l i t i c  re ferences  t o  topographic fea tures ,  a major i ty  of which raphy have been taker! from var ious  guides t o  s a i l i n g  
i s l ands .  Their  t o t a l  a rea  i s  about 2,000 square miles .  a r e  i n  general  terms, without s p e c i f i c  l o c a l i t i e s  o r  d i r ec t ions .  It must be r ea l i zed  t h a t  with very few 
Two of t h e  i s l a n i s ,  T a l i ~ b o e  and Soela-klangoli (average examples. Van H u l s t i j n ' s  map of t he  i s l a n d s  i s  adequate exceptions, aqy s p e c i f i c  s taterrent  about an a r ea  may be 
length  about 60 miles, a v e r a ~ e  width l e s s  than 1 0  mi l e s )  i n s o f a r  a s  genera l  ou t l ines ,  l o c a t i o n  of stream mouths and inaccura te .  The genera l  na ture  of t he  t e r r a i n  has 
l i e  i c  an almost s t r z i g h t ,  east-west l i n e  and a r e  sepa- of se t t lements  a r e  concerned, bu t  t h e  shading used conveys probably been c o r r e c t l y  described so  f a r  as l a r g e r  
r a t ed  by a narrow s t r a i t .  The t h i r d ,  Soela-Sanana (about no exac t  impression of r e l i e f .  The accompanying contour f e a t u r e s  a r e  concerned, bu t  d e t a i l e d  i n f  or-cation i s  
35 miles long, and an average of 7 mi les  wide ), has a map i s  based on van H u l s t i j n ' s  ou t l i ne  map and on t h e  lacking  f o r  a l l  a reas .  
roughly north-south o r i en t a t i on ;  with Soela-FJangoli it comparatively few spo t  e l eva t ions  which he determined by 
forms a broad "TI1. The s t r a i t  between these  two i s l a n d s  barometr ic  o r  o the r  crude surveying methods. The most 
i s  about 2.5 miles  wide. important supplementary information has come from Erouwer's 

forded by narrow s t eep  va l l eys  li' adjacent  
r idges  held, Eastj-  f a r t i f i c a t i o n s  may be dug 

around mountain a rea .  

t renches easi l j r  dug i n  sandy grolmd; S U F I ~ Q ~ ~  

o r  l~wlsnc i s  o f f e r s  l i t t l e  concea'irt~ent. 

Vtt,aetationt Above 1,500 f e e t  r a i n  f o r e s t  covers nountains; moss f o r e s t  a t  highest  a l t i -  
tudes. T a l l  t r e e s  (mostly s o f t  wood), l i a n a s ,  and moderately dense undergrovhh; ground 
covered wi th  mat of t a n ~ l e d  roots,  f a l l e n  t r ee s ,  an3  low growth, makinq passage slow 
and d i f f i c u l t .  A t  lower a l t i t u d e s ,  h i l l  s lopes  covered wi tn  juns le  t rees ,  r a t t an ,  and I banboo, and some d iv ides  w i th  g ra s s  ( a l a n p a l a n g ) .  Cocunut palns,  pandan, and tjernara I 

deep. iiialls of v a l l e y  nay be bare  rock, o r  soil-covei-ed fo re s t ed  s lopes;  c )  In 1 (Casuarina) i n  sandy lowlands; swamps covered witi-i mangrove and sane nips and sago lowlands streams meander, banks a r e  low and sandy o r  muddy; low n a t u r a l  l evees  i n  
paLnse ?laces.  Stream beds sand; water  few f e e t  deep. Streams may end i n  mangrove 

swanp, S t reans  i n  a l l  s ec t i ons  may r i s e  s eve ra l  f e e t  a f t e r  few hours of heavy 
r a i n  and r e t u r n  t o  normal s t age  i n  two t o  twelve hours. Smaller  streams have no 
flowing wa te r  i n  dry season. NO s t r e a m  navigable except by s n a l l  praxs near  
mouth a t  t i n e s  of high water.  
Is lan5s:  Low c o r a l  i s l a n d s  off north coas t ;  u sua l ly  have s a ~ d  beaches. 
Tonghaja, Tenga, and Kabihoe a r e  r a i s ed  reef lirr,estor,e. Four l a r g e s t  is lar lds  off  

d swa,:l y ; 5 3 : ~ ~  a re 

a r e a s  of grassland i n  h i l l s  o f f e r  no conceal- 

i n  dense growth o f  snanps. 

s eve ra l  f e e t  but subs ide  r a ~ i d l y .  No navigable streams reported.  

( continued) 
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TERRAIN APPRECIATION SOELA (MOLUKKAS) 

R e l i a b i l i t y  ra t ing:  D 

Map Area I Topography 

3 
WEST 

SOELA-MANGCLI 

Generally s i m i l a r  t o  Area 2. 
H i l l s :  Maximum a l t i t u d e  about 600 f e e t ;  average about 200 t o  300. 
Coasts and c o a s t a l  lovilands: North and south coas t s  deeply indented. Along 
Tjapaloeloe S t r a i t ,  low, sandy coast .  Several  small, low, mostly swampy i s l ands .  
Coral r e e f s  along most shores. Vesuvius Bay (View 1 0 )  anchorage pro tec ted  from 
both northwest and southeast  monsoons. 
Streams: S imi lar  t o  Area 2. 

Ground Conditions Set t lements  Movement I Cover, Concealinent, and Observation 

Similal. t o  Area 2. Population: (1918) Kens Generally s i m i l a r  t o  Area 2. 
(SKU@) 162; Likoe (sh11100) Es tabl i shed  routes: One t r a i l ,  probably narrow Simi lar  t o  Area 2, 
52; Wajfoei (sR0394) 43; few and not  maintained, from nor th  t o  south coast .  
i nhab i t an t s  i n  o t h e r  s e t t l e -  I n   rive^ beds f o r  about ha l f  i t s  length.  
ments. Houses of bamboo with 
thatched roofs.  

Mountain and h i l l  country bordered i n  p a r t  by narr.ov c o a s t a l  lowlands. Smaller 
mountain a rea  i n  west; l a r g e r  and h igher  a r e a  i n  eas t .  H i l l y  country between 
east-west t rending  mountains and coast ;  broad on north, an4 narrow on south s i d e  
of mountains. 
Mountains and h i l l s :  Generally s imi l a r  t o  Area 1, bu t  has much g r e a t e r  propor- 
t i o n  of h i l l  country. Maximum a l t i t u d e  3,475 f e e t  (1,060 meters) ;  many over 
2,000 f e e t .  H i l l s  average about 200 t o  600 f e e t .  I n  west e l l i p t i c a l  mountain 
a rea  r i s e s  s t e e p l y  near  south coast ;  broad h i l l  country extends t o  north coast.. 
I n  mountains s lopes a r e  s t e e p  (20-60% o r  more), d iv ides  sharp and streams i n  
narrow, deep va l l eys  without f lood p la ins .  H i l l s  have s lopes  of 5% t o  4%; 
d iv ides  rounded; stream va l l eys  have narrow flood p la ins .  I n  c e n t r a l  part infor -  
mation lacking;  may be h i l l  country o r  somewhat lower continuat ion of mountains 
t o  e a s t .  I n  e a s t e r n  ha l f  mountains form backbone of country. S imi lar  t o  
mountains in  western pa r t ,  bu t  more elongate and higher.  Rise s t eep ly  near  south 
coas t ;  s lope  more gradually t o  t h e  nor th .  
Coasts and c o a s t a l  lowlands: bes t e rn  p a r t  of  north coast  deeply indented; many 
small  low i s l a n d s .  Mouths o f  streams swampy; sho r t  s t r e t c h e s  o f  sandy beach. I n  
genera l  h i l l s  extend t o  sea, forming nodera te ly  s t eep  fo re s t ed  c l i f f s .  Inforna- 
t i o n  lacking  f o r  r e s t  of nor th  coast ;  probably more o r  l e s s  continuously c l i f f e d .  
South coast  genera l ly  l acks  lowland from T. Batoe Kapitan (sR1184) t o  Tjapaloeloe 
(sR6189). Some short ,  low s t r e t c h e s  of  sand or s l m p .  From Tjapaloeloe t o  T .  
Kausigi (sR9491) near ly  continuous s t r e t c h  of sand beach seve ra l  hundred yards wi( 
widestfrom Tjapaloeloe t o  Waj t i n a ;  narrower t o  e a s t  wi th  l o c a l  c l i f f s  o r  swamps. 
During southeast  monsoon (May t o  ~ u g u s t )  su r f  may be h e a q .  
Streams: S imi lar  t o  those of Area 1. Average annual p r e c i p i t a t i o n  probably l e s s  
i n  Area 4 because of  genera l ly  lower a l t i t u d e .  Heavier r a i n f a l l  on north cohst 
November t o  March; on south coas t  h y  t o  August. Many streams on e i t h e r  coast  
may go dry i n  dry  season. Low p a r t  i n  center  of a r e a  has  no high mouqtains t o  
s top  rain-bearing winds and may have high annual  p r e c i p i t a t i o n  d i s t r i b u t e d  more 
o r  l e s s  equally throughout t he  yea r  and l a r g e r  number of perennia l  streams. 
Is lands:  Lifoematola, e a s t  of Soela-Yangoli, t y p i c a l  o f  p a r t s  o f  h i l l  country --- 
except t h a t  borders a r e  r a i sed  reef  limestone. Limestone probably forms bench 
seve ra l  hundred f e e t  wide; a l t i t u d e  not  known but  mav be a few t o  a few hundred 
f e e t  (View 13  ) . 

Bedrock: Area pr imar i ly  under la in  by g r a n i t e  o r  grani te -  
l i k e  rocks and b g e r e d ,  crumpled rocks ( s c h i s t s ,  phyl- 
l i t e s  ) . Granite  probably subordinate i n  ex ten t .  Shale 
along west. and c e n t r a l  p a r t s  of north coas t .  Raised reef 
lirr~estone a t  P. Koro (s1!&106), T. Ipapon and T .  Rotoe 
( s ~ 6 5 8 6 ) ,  and T.  Gohadjodjaro ( ~ ~ 0 6 9 2 ) ;  a l s o  i n  a narrow 
b e l t  f r m  T. Aubil ( ~ ~ 1 3 ~ 6 )  are ind  e a s t  end of i s l and  t o  
T. Sewikonati ( ~ ~ 1 3 0 1 ) .  A per iphe ra l  band of upraised 
limestone a l s o  covers about one ha l f  of t h e  a rea  of 
Lifoematola Is land.  Stream gravels  near VJaj t i n a  
(sR7388) ind ica t e  presence of conglomerate, sandstone, 
limestone, and c l ay  s i m i l a r  t o  those of Area 1, 
Soil :  S o i l s  on g ran i t e  and s c h i s t  s imi l a r  t o  those  of - 
Area 1; on shale, described under Area 2, Reef limestone 
may have shallow, discontinuous reddish s i l t y  c lay  o r  day 
s o i l  (A-l, o r  A&); when wet. forms s t i cky  p l a s t i c  ground; 
bear lng  q u a l i t i e s  ve ly  poor. Dries f a i r l y  rap id ly  t o  
compact c lay  which may break d o ~ m  t o  dus t  under repeated 
t r a v e l .  Were  s o i l  i s  absent  sur face  i s  rough, jagged an' 
foo t ing  poor bu t  ground has high bear ing  r a t i o .  S o i l s  i n  
coas t a l  lowlands s i m i l a r  t o  those  of Area 1. 

?;Vegetation: Less r a i n  f o r e s t  and moss fores t .  than Area 1 
Lower mountain s lopes and h i l l s  probably cove red wi th  
dense jungle of t,rees, ra t tan ,  bamboo, l i anas .  Small 
cocomlt p l an ta t ions  on sandy coas t a l  lovilanri from 
Tjapaloeloe t o  T .  Kausigi. 

Mountain range forms continuous d iv ide  between e a s t  arid hest coast  drainage. Bedrock: Area p r i n c i p a l l y  unde r l a in  by layered crumpled 
Spurs from c e n t r a l  range extend t o  coas ts ;  c o a s t a l  lowlands qeneral ly very narrow rock ( s c h i s t ) ;  some grani te - l ike  rocks  i n  nor theas t .  ~ ' ~ e a  
o r  lacking .  Many s h o r t  streams with s teep gradients .  of conglomerate, sandstone, Itmestone, and c l a y  similar 
Mountains: Mount.ains general ly lower than i n  Areas 1 and 4. Maximum a l t i t u d e  t o  t h a t  of Area 1 i n  headwaters of W. Fowata ( ~ ~ 7 3 3 8 ) .  
2,300 f e e t  (700 meters ) ;  most c r e s t s  below 1,500 f e e t .  Several  low passes (500 Small a r eas  of upraised reef  l imestone n o r t h  of  Fowata 
t o  700 f e e t )  c ros s  range. Crest  of range narrow with s t e e p  slopes;  i n  south may ( ~ ~ 7 0 3 8 )  and a t  Tandjoengbaliha ( ~ ~ 8 2 3 6 ) .  
be rounded t o  f lat- topped.  Flanks of range cut  by ravines;  in tervening  spurs  Soil :  S o i l  overlying s c h i s t  i s  8-4 o r  A&. Conditions o f  

7 

sharp, end i n  c l i f f s  a t  o r  near sea. Crest  l i n e  s lopes  of spurs  moderate t o  s t eep  s o i l  may be d i f f e r e n t  from t h a t  overlying s c h i s t  i n  Area 
(15-50%); s t e e p e r  near  c r e s t  of range. Routes c ross ing  lowest passes  have gen t l e  1 owing t o  d i f ference  i n  r a i n f a l l .  Here ground i s  not s o  
t o  moderate (2-1@) slopes.  A t  south end extensive area  wi th  a l t i t u d e s  about  wet, weathering l e s s  deep, su r f ace  more firm, and sluroping 
1,000 t o  1,200 f e e t .  o r  s l i d i n g  uncommon. More bedrock a t  o r  near sur face  
Coasts and c o a s t a l  lowlands: Greater p a r t  of i s l a n d  f r inged by very  narrow than i n  Area 1 owing t o  l a r g e r  number of c lo se ly  spaced 
c o a s t a l  lowland (Views 15, 18) .  On e a s t  coast,  sandy f l a t  & t o  mile wide around sL,eep-gradient streams; d iv ides  wel l  drained.  S o i l s  on 
town of Sanana (views 16, 1 7 )  ( ~ ~ 7 3 7 2 ) ;  mostly occupied by town and coconut plan- conglcmerate and associa ted  t y p e s  t r e a t e d  under Area 1; 
t a t i o n s .  Lowland south o f  Sanana gene ra l ly  no more than few hundred f e e t  wide, on reef  limestone under Area 4. Coastal lowlands general- 
i n t e r r u ~ t e d  by spurs which end i n  c l i f f e d  headlands; very few marshy areas.  South l y  similar t o  o the r  a reas .  Beach sand der ived  from 
end of i s l a n d  low and swampy near T. Viaka; T. Baka t o  Tandjoengbaliha mostly s c h l s t  may have r e l a t i v e l y  high bearing r a t i o  or,ring t o  
rocky and c l i f f e d ;  T. Waks t o  Wajgaj l i t t l e  o r  no lowland. West coas t  s i m i l a r  t o  wide ranye of gra in  s i z e .  Large swampy area  i n  north 
e a s t  coast .  Lowland 1 /8  t o  I//, mile wide near  Kabauw; sandy beach backed by genera l ly  impassable e x c e r t  along maintained road. 
swamp. North end of is land,  from near  Sanana around t o  Kolbosfa, lowland more ex- Vegetation: Mountains jungle-covered; probably more 
tens ive ,  one t o  two miles wid?; mostly mangrove swamp. About 80% of perimeter  o f  burned-over a r eas  and secondav  growth than  o ther  a reas .  
i s l a n d  i s  f r inged with c o r a l  reef .  Sanana has  w e l l  pro tec ted  harbor, about 1 , O Q O  On lobver s p l ~ r s  probably considerable a reas  of open f o r e s t  
by 300 f ee t ,  minimum depth about 30 f e e t ;  entrance about 200 f e e t  wide. o r  g ra s s  (alarq-slang). Northern swamp mangrove; i nne r  
Streams: Majority a r e  mountain streams throughout course. Have s t e e p  gradients ,  edge nipa. -- 
narrow, deep v a l l e y s  with rocky walls,  f a l l s  and rapids .  Generally no f lood 
p la in ;  bed o f  blocks, cobbles, o r  coarse gravel .  Kany streams may go d r y  dur- 
i ng  d ry  season , November t o  March on e a s t  coast and from huay t o  August on west 
coast .  May r i s e  s eve ra l  f e e t  during heavy rainstorm a t  any season; subside 
quickly.  Lower courses of l a r g e r  perennia l  streams have moderate t o  gent le  gradj- 
ents ,  more open val leys,  and beds of sand. In  north streams d isappear  i n  mang- 
grove smxnps. 

Larger se t t lements  a r e  i n  
c e n t r a l  p a r t  of south coas t a l  
lowland: Tjapaloeloe, 
Oelf ola ,  hliangoli, Ipagapi, 
Viaj t ina ,  and Fagoedoe. 
Populations (1918) between 
200 and 400. Houses bamboo 
with thatched roofs. A l l  
o the r  se t t lements  l e s s  t han  
50 inhabi tan ts .  North coas t  
almost compl.etely uninhabited 
Set t lements  in i n t e r i o r  
probably temporary qua r t e r s  
f o r  f o r e s t  runners. 

Generally s i m i l a r  t o  Area 1. Tracked vehic les  
can probably use much of c o a s t a l  s t r i p  from 
Tjapaloeloe eas t  t o  T .  Kausigi. Lower c e n t r a l  
t ransverse  a rea  may have gent le  t o  moderate 
s lopes (5-3@) but  dense fo res t  cover probable. 
Establ ished routes:  Good t r a i l  from T japaloe- --- 
l o e  t o  Naj t i n a ,  probably 2 t o  3 yards wide; 
maintained; no s t e e p  s t r e t ches .  With some i m -  
provements, p a r t i c u l s r l y  brldges, passable f o r  
wagom.. A few poor t r a i l s  c ross  a rea  from 
coas t  t o  coas t ;  probably narrow, and not main- 
tained.  

Most of populat ion of Soela 
I s lands  concentrated i n  Area 
5. Settlements-,with more 
than few inhab i t an t s  r e s t r i c t  
ed t o  c o a s t a l  lowlands. Popu- 
l a t i o n  (1918) Safiana 3,906 
(more r ecen t ly  reported t o  be 
smaller) ,  Waj i p a  1,053; 
major i ty  of  o thers  on map be- 
tween 100 and 600 inhabitants .  
Houses mostly bamboo with 
thatched roofs;  old. s tone  fort 
a t  Sanana. Coconut planta- 
t i o n s  i n  and around s e t t l e -  
ment s. 

Mountain backbone of i s l and  general ly impassa- 
b l e  f o r  motorized u n i t s  because of s t e e l  s lopes 
and dense f o r e s t  cover. Passage may be possi- 
b l e  over lowest passes along routes  of t r a i l s ;  
s lopes  genera l ly  l e s s  than  1%; probably s t eep  
s t r e t ches .  Travel  p a r a l l e l  t o  coast  away from 
lo~vlands genera l ly  impossible f o r  motorized 
u n i t s  because many deep V-shaped v a l l e y s  c ros s  
route.  Foot t roops can move without g rea t  
d i f f i c u l t y  on lower spurs; streams can be ford- 
ed except during heavy ra ins .  
Establ ished routes: Cart road t e n  t o  f i f t e e n  
f e e t  wide ~ d t t ~  only a few s t eep  s t r e t c h e s  runs 
from Molboefa (sR6176) along east coas t  t o  
Tandjoengbalihe ( sR8236); passable a t  any 
season. Maintenance b e s t  on s t r e t c h  Sanana t o  
Bega (sR7843); can be used by automobiles f o r  
about 1 5  mi les  south from Sanana. Few good 
t r a i l s  c ros s  mountains; b e s t  from Bega t o  
Wajnib and from Sanana t o  Molboefa, b ~ t h  
probably c l ea red  and maintained. Crossing can 
!be made i n  a few hours.  

Cover: Cover good i n  s teep  narrow v a l l e y s  of 
mountains; l imi ted  i n  shallow va l l eys  of b i l l .  
regions; lacking i n  lowlands. Lowlands open 
t o  f i r e  from adjacent  h i l l s .  Shallow dug 
f o r t i f i c a t i o n s  can he constructed with hand 
t o o l s  i n  h i l l s  and lowlanas; support f o r  wal l s  
necessary i n  sans lowlsnd. 
Concealment: Good i n  heavi ly  fo re s t ed  moun- --- 
t a i n s  and hills; poor elsewhere. 
Observat*: Poor i n  mountains and h i l l s  ex- 
cept  those  which overlook c o a s t a l  lowlmds.  
God i n  lowlands except i n  dense growth of 
swamps . 

Cover: Afforded by deep narrow va l l eys  i n  
mountains and by l e s s  deep but  steep-walled 
va l l eys  nedr coas t .  L i t t l e  o r  no cover i n  
lowlands except behind spurs  which reach sea ,  
Hasty f o r t i f i c a t i o n s  may be dug wi th  hand 
t o o l s  i n  sandy lowlands. 
Concealment: Good i n  dense jungle i n  most of 
a rea ;  poor i n  lowlands and grass-covered h i l l s  
Observation: Poor i n  fo re s t ed  mountains. 
Spurs may a f f o r d  p o d  observaz-or: over adjacen 
lowlands and sea approaches. 

Prepared by U. b. Geological S~~,?re?y 
f o r  Chief of Engineers, 'J. 5, :i::ir, 
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?. joerdjopa Fay o v e r  q e n t l y - d i p ~ i n q  
l e d ~ r r ,  of sands tone .  ( A R ~  1). h i ~ n  

A < - I A A ~ r e  :c L ~ i t o b i  Ray. Narrow 
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T y p i c a l  lowlands  where low,  h i l l y  c o u n t r y  s l o p e s  t o  T j a p a l o e l o e  S t r a i t .  
1 1  Fi73ipl:: r 3 r b : ~  c + n ~ . n e I ~  f > ~ p i ? a l  of  upper Courses Coconut p~lms between u n c l e a r s d  l a n d  and shose .  T i d e - r i p  i n  f o r e g m u n d .  
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SOELA (MOLUKKAS) VIEWS 

'-nq north through T japaloe,oe t .  
 reas as 2 and 3 ) .  (Van A u l s t i  jn,  1 9 1 ~ .  ) 

h~oilntains,  probably i n  i n t e r i o r  of  Soela  - Vangoli I s l a n d ,  seen from t h e  nor th .  
I I Dark masses i n  middle d i s t ance  probably low-lying i s l a n d s  o f f  coas t .  (Area 4 ) .  

(ON1 NO. 173 - 758, 1939.) 

Low-lying f l a t s ;  h igher  ground of r a i s e d  reef  Pimestone a t  l e f t .  T y p i c ~ l  of Some 
10 o r  small  i s l a n d s  o f f  coast  of main Soela  I s l a n d s .  coconut palms i n  c l e a r i n g  a t  

v i l l a g e  on Ipa I s l and ,  Vesuvius Bag. (Area 3) .  ( O N 1  No. 173 - 754, 1939. ) 

- I 

,L C ~ ~ T -  ,* m k i n ~ ;  no: 
12 t r e e s  i n d i c a t e  approximate p o s i t i o n  0" 

Pa~ama I s l and .  Soela  - Mangoli a t  l e f t ;  
Lifoematola a t  r i g h t .  (Area 4 ) .  ( V E ~  Hulst i jn,  
1918.) 

- 7 -  -~ , C P  - ~ i s e C  rep? -ip---",:,?c , : L . " C ~ C  r)?p 
1 4 undercut t ing  of waves. East  coast  of small  

i s l and  of Limo, looking no r th  toward south- 
e a s t  coas t  of Lifoematola I s land .  (Area 4 ) .  
(van Hulst  i jn,  1918. ) 

qvlyngw f l a t ,  w i t h  h i l l s  c;.nsn - 0  ' *- 

15 t y p i c a l  of copst  of Soela  - Sannna. & a l l  

p i e r  a t  Pohi-eja .  (Area 5 ) .  (Van H u l s t i j n ,  
1918. ) 

13 l imestone known t o  be c h a r a c t e r i s t i c  of much 
of coas t  of Soela  I s l ands .  May be ba re ,  o r  

covered with tnngled jungle growth a s  seen here .  
Northwest coas t  of Lifoematola I s l and .  ( ~ r e a  4 ) .  

(Brouwer, 1920.) 

" ' a ~  of town of Sanana, on eas t  coast  of Soel8 - Sanana I s l and .  (Area 5). 
(Van Hulst i jn ,  1918. ) 

T. 
O F ? ,  ;\roua3i:r 01 ~ 3 3 :  coast  of Soela  - 

: 6 Sanana I s l a n d ,  near  town of Sanana. ( ~ r e a  
5). (Van H u l s t i j n ,  1918.) 

$ 1  , J - I  s",e;~ T?~.I?' ptns r: ,-q 

18 near  sho re ;  t y p i c a l  o f  most of coas t  o? 
Soela - Sanana. Raised r ee f  l imestone 

i n  foreground. Near Tandjoenqbaliha. (Area 
5 ) .  (Van H u l s t i j n ,  1918.) 
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SOELA (MOLUKKAS) WATER SUPPLY 

Topography: Soeln I s l a n d s  Group c o n s i s t s  of t h r e e  p r i n c i p a l  i s -  
l ands ,  fou r  rnuch sma l l e r  ones, and s e v e r a l  i s l e t s  a long the  coas ts .  
Three of  t h e  i s l a n d s ,  Tal iaboe,  Soela-Mangoloi, and Lifoematola,  form 
a reinarkably s t r a i g h t  east-west chain 150 mi les  long and taper ing  
from a width of 30 mi les  i n  t h e  west t o  l e s s  than  3 mi les  i n  t he  e a s t .  
These i s l a n d s  a r e  separa ted  by two s t r a i t s  s c a r c e l y  a mile  i n  width. 
Taliaboe and Soela-hlangoloi a r e  each about 70 miles  long,  Lifoematola 
i s  only  8 mi les  long. Soela-Sanana ( ~ o e l a  ~ e s i ) ,  35 mi les  long and 
5 t o  8 miles  wide, t r end ing  a l i t  t l e  e a s t  o f  south ,  i s  separa ted  from 
Soela-Mangcli by a s t r a i t  22 rniles wide. TTO srnaller i s l a n a s ,  Sehoe 
and Kano, are c l o s e  t o  the  southwest C O B S ~  of Taliaboe, and another ,  
Masoni, l i e s  10  mi l e s  o f f  i t s  west coas t .  

Western p a r t  of Taliaboe has mountains and p l a t eaus  rj s i n g  
s t e e p l y  from the  shore t o  a l t . i t udes  of 2,000 t o  3,000 f e e t .  The eas t -  
e rn  t h i r d  i s  a r a t h e r  low, rolling t o  h i l l y ,  a r e a  bounded by s t e e p  
s lopes  t o  t h e  narrow c o a s t a l  p l a in .  'hvo mountain m s s e s  r i s e  on 
Soela-Mangoli, one on t h e  viestern p a r t  and one cn t t -e  e a s t e r n  p a r t  
wi th  broad a reas  of low h i l l y  l and  betwetr; and  a t  t h e  western end. 
Maximum a l t i t u d e  is  reached i n  t h e  e a s t e r n  range, 3,480 f e e t .  
L i f o e r ~ ~ a t o l a  is  a narrow h i l l y  i s l a n d  l y i n g  t o  t h e  eas t .  SoeLa- 
Sanana h a  a rugged mountain r idge  running i t s  e ~ t i r e  length ,  cul-  
minates i n  a 2,300 f o o t  peak near  south end. I n  rnany p laces  beaches 
a r e  borded by mangrove sv~mps .  Most of t he  sho res  of these  i s l t inds  
a r e  bordered by s t e e p  s lopes ,  with narrow discont inuous beaches a l -  
t e r n a t i n g  with c l i f f s .  

Kinds of ma te r i a l :  The rock formations of the  Soela  I s l a n d s  a r e  
known only from widely spaced t r ave r se s .  I s l a n d s  seec; t o  c o n s i s t  pre- 
dominantly of g r a n i t e  and g ran i t e - l i ke  rocks,  wi th  minor arnounts o f  
lirrw and sha ly  rock and porous sandstone and conglomerate. One 
l o c a l i t y  i n  t he  southwestern p a r t  o f  Soela-Sanana i s  covered b ~ -  beas 
of porous sandstone and sancv sha l e ;  s i m i l a r  rocks  cover p a r t s  of 
nor thern  Taliaboe and a smal l  a r e a  i n  t he  southwestern extremity of 
Taliaboe, and a l s o  a p a r t  of a d j a c e n t  Sehoe Is land .  Coral  r e e f s ,  
r a i s e d  a s  much- a s  300 f e e t ,  cover lower s l o p e s  of Lifoenlatola and 
a l s o  the  o t h e r  i s l a n d s  t o  a l e s s e r  ex t en t .  I n  most p l aces  r e e f s  a r e  
20 t o  100 f e e t  t h i c k  and on headlands they  a r e  cornmonly undercut by 
the waves. Soela-Sanana is  almost comple t e i y  surrounded by l i v i n g  
c o r a l  r e e f s ;  2 mi les  wiae a t  t h e  nor th  end of t h e  i s l and .  Much of t h e  
coas t  o f  t he  o the r  i s l a n d s  i s  a l s o  bordered by l i v i n g  c o r a l  r e e f s  o f  
v a r j i n g  width. Along the  lower courses  of  some of the  l a r g e r  s t r e m L s  
a r e  a l l u v i a l  d e p o s i t s  of grave l ,  sand and s i l t ;  however, may of t he  
s t ream channels a r e  ba re  rock, with l i t t l e  l oose  ma te r i a l .  

Vegetation: A l l  t h e  i s l a n d s  a r e  densely wooded; wi th  l a r g e  t r o p i -  
c a l  t r e e s  on the s l o p e s  above 1,500 f e e t  a l t i t u d e ;  and more scrubby 
growth, inc luding  palms and r a t t a n s ,  on the  lower s lopes .  Dense growths 
of bamboo f i l l  the  s t ream v a l l e y s ;  sago palms and o the r  fresh-water 
p l a n t s  occupy the  landward p a r t s  of swm~ps whose c o a s t a l  po r t ions  a r e  
covered by mangrove. Groves o f  coconut pahns occupy s t r i p s  along 
the  shores  of Taliaboe and Soela-hlangoli, and cover l a r g e r  and wider 
a r e a s  on Soela-Sanana. Soela-Sanana a l s o  has p l a n t a t i o n s  of  cof fee ,  
maize, r i c e  and sugar  cane, and cons iderable  a r eas  of  c leared  a reas  
of l and  which has become overgrown wit,h coarse  a l ang  g ra s s .  

Populat ion:  I n  4930 t o t a l  populat ion of i s l a n d s  was est i inated t o  
be 20,000; 12,000 l i v e d  on Soela-S=ana, 4,000 on Taliaboe and 4,000 
on Soela  IvIangcli. Lifoematola and o t h e r  s m a l l  i s l a n d s  were not inhabi ted .  
Abnut 113,000 were of Malaysian r a c e s  ; rena inder  were Chinese, Arabs, 
and o the r  Eas te rn  r aces ,  and a few were Europeans. Sanana v i l l w e ,  
s e a t  of l o c a l  government, had a popula t ion  of about 2,000; of 200 
f o r e i g n e r s  20 were Europeans. Seve ra l  o t h e r  v i l l a g e s  on e a s t  coas t  of 
Soela-Sanana had popula t ions  of 200 t o  1,000; t h e  west c o a s t  was spa r se ly  
inhabi ted .  L ik i tob i ,  on the  south  coas t  of Taliaboe, had a popula- 
t i o n  of aboug 600; Kena, on an i s l e t  a t  west end of Soela-N;angoli had 
about 300 people; t he  no r th  c o a s t  of t h i s  i s l a n d  was nea r ly  unirihab: t ed .  
Nearly a l l  t h e  r e m i n d e r  of t h e  popula t ion  a l s o  l i v e d  i n  sn;al l  c o a s t a l  
v i l l a g e s ,  bu t  t h e r e  were a few semi-nomadic t r i b e s  i n  t h e  i n t e r i o r  of  
Taliaboe . 

P r e c i p i t a t i o n :  Mean annual  r a i n f a l l  a long the  coas ts  ranges from 
about 70 t o  115 inches;  it probably inc reases  t o  about 150 inches  i n  
t h e  higher  lands.  See c l ima te  shee t .  

Streams: The p r i n c i p a l  i s l a n d s  a r e  dra ined  by many s h o r t  s t reams 
which flow from t h e  highlands i n  courses  n e a r l y  a t  r i g h t  ang le s  t o  t h e  
shore.  After s e v e r a l  hours of heavy r a i n  they become formidable 
t o r r e n t s ,  but  u sua l ly  r e t u r n  t o  normal w i th in  1 2  hours. Much of  t h e  
a r e a  of t h e  i s l a n d s  is  unexplored and informat ion  on s t reams i s  m a g r e .  

Of the  many streams d r a i n i n g  western Taliaboe the  Najo, Kaboeta, 
Niha, Bobang, Haja, Tambona, Menanga and Bona Rivers  appear t o  be t h e  
l a r g e s t .  A l l  of t hese  streams have minimum discharges  of a t  l e a s t  
s e v e r a l  cubic  f e e t  per  second. Flow i s  g r e a t l y  increased  dur ing  the  
r a i n y  season. 1dany o t h e r  s t reams have a pe renn ia l  flow. Almost a l l  
streams a r e  ru sh ing  mountain t o r r e n t s  i n  u;)per courses  bu t  s e v e r a l  
f low through swampy, narrow a i l u v i a l  v a l l e y s  near  t h e  sea .  Onthe 

--- 
Re1 i zbiiity r a t i n g :  Class  C - ----- 

south  c o a s t  long-shore c u r r e n t s  have b u i l t  sand bars  ac ros s  inouths of -- E x i s t i %  --- water  sup@,>ei A 1 1  s t reams heading i n  higher  mountainous 
s e v e r a l  s t reams forming f r e s h  o r  brackish  vrater lagoons. P r i n c i p a l  country flow ac ros s  t h i s  a r e a  on way t o  s e a ,  Severa l  l a r g e  s t reams head 
s treams i n  e a s t e r n  Taliaboe, the  Koejoe, llentenga and Mejang, have i n  low h i l l s  of e a s t e r n  Tal iaboe and l a r g e r  a r eas  of h i l l s  on Soela-EangoTi. 
~ e r e n n i a l  flows, but  a r e  probably q u i t e  smal l  i n  season of l e a s t  r a in -  The many pe renn ia l  streams w i l l  provide most r e a c i l y  a v a i l a b l e  source of 
f a l l .  Streams head i n  low h i l l y  country and flow through marshy v a l l e y s  water  f o r  combat forces .  I n  higher  p a r t s  of a r ea ,  near  heads of streams, 
near  t he  sea.  some d i f f i c u l t y  may be experienced i n  1ocatir:g running water .  A l l  r a i n  

s t reams have perennial f l o w  ac ros s  lower p a r t s  of a r ea .  Stlearn water  i s  
Largest  streams on Soela-Mangoli, t h e  Auponhia, Seranggohong, u sua l ly  muddy and badly po l lu t ed  w i t h  d i s e a s e  producing organisms, even 

Likoe, Mandafoehi, Fatoe, Benowea and Balwa, have minin~un flow of a few i n  almost  uninhabi ted regions.  Water must r ece ive  c a r e f u l  and coxriplete 
cubic  f e e t  pe r  second. Flow of a l l  i s  g r e a t l y  increased  i n  ra iny  t rea tment  t o  prevent  epidemics of water-borne d i seases .  
season. A 1 1  strtms head i n  rugged highlands but  lower course of most 
a r e  bordered by swarllpy, barflboo-covered, a l l u v i a l  depos i t s .  Sprlngs i n  many p l aces  w i l l  provide from 1 t o  1 C  g a l l c n s  p e r  mlnute 

of c l e a r  water ;  l e s s  contaminated, a t  source,  than s t ream water .  Often 
On Soel&-Sanana n e a r l y  a l l  s t reams a r e  l e s s  t ) ~ a n  5 mi l e s  long. t h i s  water  w i l l  be s a f e  t o  use, b u t  should be used wi t hoc t  t rea tment  only 

I n  upper reaches  they  flow i n  deep, s t e e p  r av ines  and a r e  s w i f t  and i n  energencies .  Many of t h e  sma l l e r  sp r ings  a r e  d ry  d u r i r g  season of l e a s t  
muddy during t h e  long  r a i n y  season;  bu t  most of then1 are  e i t h e r  d ry  o r  r a i n ,  b u t  u s u a l l y  by d igging  a few f e e t  water  may be  made a v a i l a b l e .  
c a r r y  only a srnall amount of f a i r l y  c l e a r  water i n  the  season of l e a s t  
r a in .  A few streams head i n  l a r g e  sp r ings  and have pe renn ia l  flows; Fern i n h a b i t a n t s  i n  t h i s  a r e a  b u t  most n a t i v e  hocses have p r imi t ive  
among these  a r e  t h e  Santosa, Wolanda, and t h e  S i s .  shal low we l l s  from which domestic water  supply i s  obtained.  These we l l s  

a r e  commonly only a few f e e t  deep and can provide n l l y  a ve ry  l i m i t e d  
I'Jater - supply: Most n a t i v e  houses have pr irni t ive shal low w e l l s  supply  of water .  Wells u s u a l l y  l oca t ed  i n  v a l l e y  b o t t o ~ s  c l o s e  t o  streanis 

from which domestic water  s u p p l i e s  a r e  obtained.  Wells a r e  only  a few whose muddy water  is  used only  when we l l s  a r e  dry .  Water f r o n  n a t i v e  w e l l s  

f e e t  deep s o  provide only  l i m i t e d  s u p p l i e s  of water. Water i s  c l e a r  of i s  c l e a r  and coo l  bu t  i s  badly contaminated and must be t r e a t c d .  
suspended ma t t e r  but  i s  badly pc l lu t ed .  Stream water i s  used f o r  emergencj 
s u p p l i e s  when wells  go dry. 

None of  che v i l l a g e s  of t h e  Soela  I s l anus  has an organized muni- 
c i p a l  supply bu t  inany a r e  s i t u a t e d  c lose  t o  the  mouths of s t reams from 
which they may draw water  supp l i e s .  Ships p u t t i n g  i n t o  t h e s e  p o r t s  a t  
t imes r e p l e n i s h  t h e i r  water s u p p l i e s  from t k e s e  sources a l s o .  Sanana 
v i l l a g e  i s  r epor t ed  t o  o b t a i n  i t s  water  p a r t l y  from skiallow wel l s ,  b u t  
c h i e f l y  from the  nearby Wolanda River.  A few o t h e r  communities o b t a i n  
t h e i r  water,  wholly o r  i n  p a r t ,  froin shal low wells .  L ik i tob i  ob ta ins  
a cons iderable  p a r t  of i t s  supply f r o n  a neighboring l a r g e  spr ing .  
Other v i l l a g e s  prob&ly a r e  a l s o  suppl ied  i n  p a r t  from spr ings .  A s  
t he re  is  heavy p r e c i p i t a t i o n  during 9 o r  10 months of t h e  year ,  r a i n  
water from house r o o f s  ( e s p e c i a l l y  frorn galvanized i r o n  r o o f s )  forms 
a y r i n c i p a l  p a r t  of t h e  viater supply  f o r  Europems and o the r  fo re igne r s .  

AREA DESCRIPTIONS 

Map Area 1: Abundant suppiy of s u r f  ace and ground wa te r  ava i l -  
able .  

Topography: liarrow c o a s t a l  p l a i n s ,  only a few hunared yards wide, 
and strt-an v a l l e y s ;  under la in  by g rave l ,  sand and s i l t .  Swampy l a n d  
near  coas t  covered by nangrove and n ipa  palm. Along i n l a n d  p a r t  of 
p l a i n s  ana i n  a l l u v i a l  v a l l e y s  sago palms and bamboo grow. I n  p laces ,  
e s p e c i a l l y  on Soela-Sanana, l and  has been c l ea red  f o r  coconut palm 
p l a n t a t i o n s .  

Larger  supp l i e s  f o r  more permanent inst .a l l .a t ions bay be obta iced  by 
c r i l l i n g  wel l s .  A 1  most of t h e  a r e a  i s  unde r l a in  by n e a r l y  impervious 
rock, w e l l  l o c a t i o n s  shou lc  be s e l e c t e d  by conpetent  ground water  g e o l o g i s t .  
I n  some p l aces ,  i n  no r the rn  and extreme south-uvestern Tal iaboe,  Sehoe I s l and ,  
and soutnwestern Soela-Sanana, i s  t n i c k  sandst,one s e r i e s  may provide 
medixn t o  l a r g e  y i e l d s  of water .  Raised c o r a l  r e e f s  may i n  some p l aces  
y i e l d  moderate q u a n t i t i e s  of wa te r ,  Deptn t o  v ~ a t c r  w i l l  be extremely va r i a -  
b l e ,  bu t  i n  n o s t  p l aces  i f  wel l s  a r e  d r i l l e d  i n  v a l l e y s ,  ce r i t r i f aga l  pumps 
may be used. Casing needed only through weathered rock a t  su r f ace .  

Map Area 3. Moderate supp l i e s  of su r f ace  and s p r i n g  water  a v a i l a b l e ,  

Topography: I n  western TaEaboe  i s  a l i t t l e  known mountainous rcgior! 
l y i n g  mainky a t  a l t i t u d e s  between 2000 and 3000 f e e t ,  b u t  r i s i n g  t o  4340 
::ear cen te r .  Region i s  repor ted  t o  c o n s i s t  of mountains and p l a t eaus  
without  prominent v a l l e y s .  Streams heading here  rxsh down s t e e p  f l a n k s  of 
highlands on a l l  s i d e s .  

Western Soela-Mangoli i s  a rugged mountainous reg ion  which  raises t o  
a maxiaum a l t i t u d e  of 2950 f e e t .  Poorly known r'eglorl r;ut t h e r e  appears  
t o  be s e v e r a l  high r idges  s epa ra t ed  by deep v a l l e y s .  Mountainous reg ion  
of e a s t e r n  Soela-Mangoli cons ists of a l ong i  t u d i m l  r idge  with numei-01:s 
sha rp  peaks r i s i n g  t o  a l t i t x d e s  of 2300 t o  3300 f e e t .  

Soe-Sanana has a sha rp  mountain r idge  nniiin;l t he  l eng tn  of t he  
i s l a n d .  North end has psaks 1280 f e e t  high hu t  he ight  i nc reases  toward 
sou th  where one peak i s  over  2300 f e e t  high. Seve ra l  deep narrow passes  

Ex i s t i ng  water  suppl ies :  Numerous pe renn ia l  streams c ros s in6  a r e a  break a c r o s s  t h e  uniform ridge nea r  the  south  end. 
w i l l  provide most r ead i ly  a v a i l a b l e ,  adequate, source of water  f o r  com- 
b a t  f o r c e s  dur ing  o p e r a t i o n a l  s tage.  S t r e a r  water i s  u s u a l l y  riluady o r  A l l  of t h e  mountainous a r e a s  a r e  heavi ly  f w e s t e d  and v i r t u a l l y  unin- 
s t a i n e d  by decaxing swa1;p vegeta t ion .  Viater i s  a l s o  badly p o l l u t e d  nabi ted.  No roads e x i s t  and t h e  few pa ths  i n  reg ion  a r e  s t e e p  and narrow 
wi th  d i sease  producing organisms and must r e c e i v e  complete and care-ful  and moveinent of w e l l  d r i l l i n g  equipment wi 12. be extrsmely d i f f i c u l t .  
t r e a t n e n t  t o  prevent  epidemics of water-born d i seases .  Swamp water ,  a l -  
though it i s  d i f f i c u l t  t o  t r c a t ,  may be used i n  an emergency. 

A few sp r ings  of moderate d ischarge  a r e  repor ted  t o  i s s u e  along t h e  in- 
land border  of t he  c o a s t a l  p l a i n .  L ik i tobe  ob ta ins  p a r t  of i t s  supply  from 
a l a r g e  s p r i n g ,  and sp r ings  a r e  porbably used by n a t i v e s  elsewhere. Water 
from sp r ings  i s  usua l ly  c l e a r  b u t  should be t r e a t e d  before  use. Hot sp r ings ,  
which may be of use f o r  water  supply, i s s u e  on the  sou theas t  c o a s t  of Tal iaboe 
nea r  Mantarara; o t h e r s  a r e  repor ted  nea r  t he  n o r t h e a s t  c o a s t  i n  t he  basin of 
t he  Madi River.  

Most n a t i v e  houses have p r imi t ive  shal low we l l s  from which domestic 
water  supp l i e s  a r e  obtained.  These we l l s  a r e  comnonly only  a few f e e t  deep 
a rd  a r e  wi-thout ca s ing  o r  o t h e r  inlprovements. Water ~ b t a i n e d  i s  u s u a l l y  
c l e a r  and cool  b u t  i s  badly p o l l u t e d  wi th  d i s e a s e  producing organisms. 
Natives appehr t o  devefop a n a t u r a l  immunity t c  d i seases  borne by l o c a l  water .  
Combat f o r c e s  opera t ing  nea r  na t ive  h a b i t a t i o n s  can ob ta in  l i m i t e d  s u p p l i e s  
from n a t i v e  we l l s .  Water would r equ i r e  no f i l t e r i n g ,  a s  would s t ream water ,  
and could e a s j l y  be made safe by t rea tment  w i th  calcium hypochlor i te ,  In- 
d i v i d u a l s  could t r e a t  water  i n  canteens ~ 5 t h  halazone t a b l e t s .  

I nne r  po r t ion  of c o a s t a l  p l a i n  and a l l u v i a l  v a l l e y s  a r e  be l ieved  t o  be 
f avo rab le  a r e a s  f o r  deve1opmer:t of l a r g e r  supp l i e s  of water  by means of 
d r i l l e d  o r  dr iven  wel l s .  Wells l e s s  than  160 f e e t  deep i n  t he  unconsol idated 
sand and g r a v e l  of a l l u v i a l  v a l l e y s  may y i e l d - 2 0  t o  100 g a l l o n s  per  minute. 
Wells w i l l  need cas ing  and sand screens .  Water t a b l e  w i l l  be near  t h e  sur- 
f a c e  and c e n t r i f u g a l  pumps nay be used. To avoid s a l t  water  encroachment 
we l l s  c l o s e  t o  t h e  s e a  should not  be sunk too deep nor  pumped t o o  heavi ly .  

Map Area 2. Moderate supply  of s u r f a c e  and ground water  a v a i l a b l e .  

Topograpk:  Low h i l l y  lands l y i n g  mainly below an a l t i t u d e  of 600 
f e e t .  Much of a r e a  i s  v i r t u a l l y  unexplored and unmapped. A l l  i s  dense ly  
wooded. 

E x i s t i n e  water  supp l i e s :  Much of t n i s  ?--Fa on Tal iaboe has n o t  been -- - 
explored and dra inage  systems a r e  riot kriomn nor mapped. Region has heavy 
r a i n f a l l  (150 inches a year )  and pe renn ia l  s t r e a m  a r e  probably numerous. 
These would be rnost r e a d i l y  a v a i l a b l e  source of water  f o r  combat fo rces .  
Fiow of many may be  g r e a t l y  reduced during s h o r t  season of l e a s t  r a i n f a l l  
but  i t  i s  be le ived  t h a t  water  w i l l  be a v a i l a b l e  f o r  s r n a l l  f o r c e s  a t  a l l  
t e s .  Stream water ,  u s u a l l y  muddy, conta ins  d i sease  producing organ- 
isms and must be t r e a t e d  before  use. 

Seve ra l  of t h e  l a r g e s t  s t r e a m  on Soela-Mangoli head i n  western moun- 
ta inous  a rca .  These s t reams and m n j r  of t h e i r  t r i b u t a r i e s  w i l l  proviae a 
pe renn ia l  source of water  f o r  cornhat f o r c e s .  Streams i n  e a s t e r n  highlands 
& r e  not a s  l a r g e  and dependable, bu t  many have pe renn ia l  f lows,  

Streams on Soela-Sanana a r e  s h o r t  and few have p e r e n n i a l  flrlws nea r  t h e i r  
heads. Mountains he re  do not i r s e  as high, except  f o r  i s o l a t e d  pead, and 
r a i n f a l l  i s  no t  a s  heavy a s  i n  nor thern  i s l a n d s .  

Small sp r ings  a r e  numerous i n  mountainous p a r t s  of a l l  i s l a n d s  dur ing  
r a i n y  season. Flows a r e  sma l l  and most probably a r e  d r y  dur ing  season of 
l e a s t  r a i n .  Spr ing  water  i s  c l e a r  and of low minera l  conten t  bu t  may be con- 
tarninated wi th  d i sease  producing organisms, SCI should be t r e a t e d  before  use. 
I n  emergency i t  would be b e t t e r  t o  use sp r ing  water wi thout  t rea tment  than 
s t ream water .  

S ince  mountainous a r e a s  a r e  v i r t u a l l y  uninhabi ted it i s  doub t fu l  i f  any 
wells  e x i s t .  Small supp l i e s  can be obtained by shal low we l l s  dug i n t o  d e t r i t u s  
of v a l l e y  b o t t o , ~ .  Water from we l l s  would n o t  need f i l t e r i n g  but  should be 
ch lo r ina t ed  t o  be s a f e  f o r  dr inking .  Rock underlying a r e a s  i s  c h i e f l y  i m -  
perricius g r a n i t e  and grani- te- l ike rocks and d r i l l i n g  i s  not  recommended. 

Prepared by U .  S. Geo?.ogical Surrey 
f o r  Chief of  Engineers ,  U .  5. iirmy. 





R e l i a b i l i t y  r a t i n g :  Class  C 

In t roduct ion 

Few people, o t h e r  than  n a t i v e s ,  have penetrated t h e  
i n t e r i o r .  Severa l  r epor t s  dea l  with t r i p s  afoot along 
stream courses and coas t .  Very l i t t l e  is  known about bed- 
rock outcrops.  Most map u n i t s  a r e  based on pebbles found Palm, bamboo, s o f t -  and hardwood t imber a r e  p l e n t i f u l  
near  stream mouths. A dense cover of t r o p i c a l  vegeta t ion and s u i t a b l e  f o r  p i l i n g ,  br idges ,  bu i ld ings ,  and road con- 
and deep weathering may be expected,  except on s t e e p e r  st ruct  lon. O i l ,  t a r ,  and asphal t  must be imported. 
slopes.  Saad i s  found i n  beach d e p o s i t s ;  sand and g rave l  
along streams. Unweathered rock crops out along some p a r t s  The geology i s  poorly known. On Tal iaboe,  Brouwer, 
o r  streams and i n  c o a s t a l  c l i f f s .  Some outcrops provide has made one t r a v e r s e  ac ross  the  i s l and  and two shor t  t r i p s  
rock s u i t a b l e  f o r  crushed rock, r i p r a p ,  and masonry. Some inland.  He made t h r e e  t r a v e r s e s  ac ross  Mangoli. One out- 
rock may be s u i t a b l e  f o r  cement. Limestone s u i t a b l e  f o r  crop i n  south Soela  Sanana has been s tud ied  s u p r f i c i a l l y .  
lime is  present .  Coasta l  observat ions  have been made on a l l  t h r a e  i s l ands .  

Stream grave l s  have been c o l l e c t e d  from var ious  po in t s  f o r  
There i s  no l o c a l  source f o r  o i l  o r  good coal .  The l abora to ry  s tud ies .  No f u r t h e r  inrormation reported.  

only  mineral f u e l  is a 10-inch bed of s l ack  and crumbly 
l i g n i t e .  Wood f o r  f u e l  is abundant i n  the  Soela  sroup.  The accompanying map (1:250,000) shows const ruct  ion 

mate r i a l s  and geologic outcrops recorded i n  Brouwer's re- 
The nea res t  sources of mineral  f u e l  a r e  t h e  o i l  f i e l d s  por t  (1920). The smal le r  i n s e t  map (1:1,000,000) shows t h e  

of e a s t  Ceram, e a s t  Java,  southeas t  Borneo, northwest New geology f o r  the  whole a rea  a s  i n f e r r e d  from the  published 
Guinea, and Timor; and t h e  c o a l  f i e l d s  of e a s t  Borneo and in f  ormat ion. 
Sumatra. There a r e  abandoned coal  mines on t h e  i s l and  of 
Laoet off  t h e  southeas t  t i p  of Borneo. -- -- 

I I I I S u i t a b i l i t y  
Map Unit  Descr ip t ion A c c e s s i b i l i t y  Engineering P r o p e r t i e s  

Sand and Gravel I C r ~ s h e d  Rock, 
R i ~ r a p .  and Masonry 

Lime and Cement I 
Not known. Not known. Not known. Not known. No r e p o r t s  on these  a r e a s .  In fe r -  Mot known. 

ences based on g r a v e l s  from streams 
d ra in ing  them, and on rocks of ad- 

Bedrock not known. joining areas .  

Muck and s i l t  i n  c o a s t a l  swamps. Sand most a v a i l a b l e  from beaches and under shallow 
Gravel and sand with more o r  l e s s  waters o f f  low-lying c o a s t a l  a reas .  The bes t  beaches 
quar tz  may be found along streams reported a r e  t h e  following: On Taliaboe near  T. 

Coasta l  sediments, dra ining ai.eas of Map Uni t s  6, 7, Marikasoe (rP9818),  some sand dunes behind beach e a s t  
most 1 y and 8 end on beaches near  t h e s e  of t h i s  cape, a r e  covered by scanty  vege ta t ion ;  on 

unconsolidated.  streams. Most beach sands and Soela-Mangoli on south coas t  between T japaloeloe 
(latest sands along streams d ra in ing  a r e a s  ( ~ ~ 6 1 8 9 )  and T. Kausigi (sR9491). Gravel may be founc 

Cenozoic ) . of Map Uni t s  3, 4 ,  and 5 probably i n  b a r s  and hanks of st reams i n  h i l l y  and mountainous 
limy. Probably some ra i sed  reef  country on a l l  i s l ands .  Gravel and coarse sand 
rock (mainly l imest  one ) included i n  probably present  along coast of  Soela-Sanana where 
t h i s  u n i t .  many shor t  s t r e a ~ s  from mountains empty i n t o  sea .  

B e t t e r  coast a l  roads and t r a i l s  on Soela-Sanana make 
c o a s t a l  sediments e a s i e r  of  access  by land t h a n  on 
Taliaboe and Mangoli. Mud and s i l t  i n  c o a s t a l  swamp. 

-- 
Not s u i t  able .  Swamp muck very unstable  when wet, hard t o  work, r e q u i r e s  ex- S u i t a b l e  mate r i a l .  Two 

tens ive  suppor t ,  and has very poor bearing r a t i o .  Sand unstable  types  of sand: ( 1 )  Limy 
when wet, r equ i res  suppor t .  Sand and gravel  e a s i l y  worked by beach sand,  white t o  
hand t o o l s ,  d r a i n  w e l l ,  and have good bearing r a t i o .  buf f-colored ; wears t o  

dust a t  su r face  under 
heavy t r a f f i c ,  s a t i s -  
f a c t o r y  f o r  concrete.  
( 2 )  Sand, associa ted  
with g rave l  along 
streams and near mouths 
made up of quar tz  grain: 
with fragments of o t h e r  
minera ls ,  have wide 
range i n  c o l o r ,  more 
durable than limy sand. 

Surface-hardened zone which i n  some places  reaches water t a b l e  Not s u i t a b l e .  
may c a l l  f o r  b l a s t i n g ,  d i f f i c u l t  t o  work wi th  hand t o o l s .  There 
is  deep weathering and decay i n  some p laces ;  t h i s  overburden is  
highly  unstable  and not s u i t a b l e  f o r  const ruct ion.  Moist un- 
weathered rock may be e a s i l y  worked when f r e s h l y  exposed; soon 
hardens,  making exce l l en t  const ruct  ion mate r i a l .  Generally 
permeable. Has good bear ing r a t i o .  Surface exposed t o  heavy 
t r a f f i c  wears t o  d u s t ,  Cuts not l i k e l y  t o  develop s l i d e s .  F i l l s  
l i k e l y  t o  remain s t a b l e .  

Some c lay-f ree  g rave l  ex- 
c e l l e n t  source of crushed 
rock,  but q u a n t i t i e s  may be 
very l imi ted .  Not s u i t a b l e  
f o r  r i p r a p  and masonry. 

Forms discontinuous benches on sea- 
ward-facing s lopes  along coas t .  
Benches found up t o  500 f e e t  above 

Raised reef rock sea  l e v e l ,  but most a r e  much lower. 
(mainly Ji~nestone). Poorly bedded limestone is  cream- 

( l a t e  ~ e n o z o i c  ). c o l o r  t o  yellow-brown; weathers 
gray on su r face ;  includes some 
c layey,  sandy, and g rave l ly  material 
Surface i s  genera l ly  rough and 
jagged. (See Ter ra in  Views 13, 14,  

Limestone e a s i l y  secured along coas t .  Overburden of 
s tony s o i l ,  o r  loose blocks of l imestone,  may be t h i n  
o r  lacking;  l i t t l e  s t r i p p i n g  needed. 

Can be used f o r  crushed 
concrete aggregate,  road 
meta l ,  o r  a i r f i e l d  surfacing,  
but crumbles and becomes 
dusty  during crushing o r  
where wearing surface  is ox- 
posed t o  heavy t ra f  f  i c .  
Bearing surface  is  dusty  whe~ 
d ry ,  covered wi th  s l i p p e r y  
pas te  when wet. Makes good 
water-bound macadam f o r  l ight  
and moderate t r a f f i c .  I d e a l  
f o r  r i p r a p ,  l i g h t  masonry, 
and coarse f r a c t i o n  i n  f i l l s ,  

Probably s u i t  able f o r  lime. 
May be s u i t a b l e  f o r  cement; 
but l a rge  bodic;s of l i n e -  
s tone of uniform composit ion 
a r e  r a re .  

and 18. ) 

A l l  t hese  rock t y p e s  a r e  genera l ly  
limy and poorly compacted; d i s t r i -  
but ion l imi ted .  Probably t o  be 
found i n  outcrops o t h e r  than four  
reported t o  date .  Includes some 
paper-thin l a y e r s  of  l i g n i t e ;  and 
a 10-inch bed of poor-quali ty 
l i g n i t e  a t  one place (sR7439).  

E a s i l y  worked by hand t o o l s .  Qua l i ty  of mck  and c l a y  not I Poor source. 
known, Other u n i t s  probably b e t t e r  sources  f o r  a l l  m a t e r i a l s  I Not s u i t a b l e  . Not s u i t a b l e ,  I 
except l i g n i t e .  

Conglomerate , 
sandstone,  lime- 
s tone ,  and s o f t  
c l a y  (middle 

Cenozoic). 

I Some conglomerate and sandst one is  
made of quar tz ,  some of quar tz  and 
f e l d s p a r ,  and some o f  limy f rag-  
ments. Limy s h a l e ,  shaly  limestone 
and limestone have v a r i a b l e  c l a y  
content .  No information on th ick-  
ness of beds. S o i l  cover genera l ly  

I deep. (See Ter ra in  View I). 

Quartz sandstone with va r i ab le  amounts of  impur i t i e s  
such a s  f e l d s p ~ r  crops out  nea r  coast  a t  mouths of 
Ur. Djoerdjoga (sL41151, 'If. P i t a r o  (sL4015), W. Baloan 
( rP9918) ,  and W. Fat oe (sM0365). Limy sandst one bes t  
exposed near  T. Marikasoe (rP9818).  Limy s h a l e ,  with 
some interbedded l imestone,  most r e a d i l y  ava i l ab le  on 
t h e  coast  of  Taliaboe near t h e  mouths of the  W. mBono 
(sL5512) and 'rb. Najo (sQ4989);  on t h e  coast  of Manpoli 
near  t h e  mouths of  t h e  W .  Sangatoemba (sR1390), V .  
Likoe (sM1200), and R. watoe (sM6503). Unit 5 not 
i r e ~ o r t e d  on Soela  Sanana. 

Limestone and sandst  one d ra in  r e a d i l y ;  s i d e  w a l l s  of excavations 
requ i re  minimum support;  j o i n t s  and bedding planes a i d  i n  
quarrying;  b l a s t i n g  probably necessary. Limy sha le  with high 
c l a y  content  probably has developed deep r e s i d u a l  s o i l ;  much 
st r ipp ing  and support necessary i n  weathered zone ; poorly 
drained where c l a y  content  i s  h igh ;  may be worked by power 
equipment o r  bv hand where deeply weathered. Rock l a y e r s  d i p  

6 from 10' t o  ZQ near  cpas t  ; up t o  90' i n  mountains. Landslides 
may be expected on s t e e p  s lopes  where clayey v a r i e t i e s  pre- 
dominate. 

Limestone is most s a t i s -  
f a c t o r y  source. Harder 
quar tz  sandstone would be 
usable.  s u i t  able .  Limy s h a l e  not 

Homogeneous l inen tone ,  s u i t a  
b l e  f o r  lime and cement, may 
be present .  Limy sha le  
probably can be used f o r  
cement, i f  la rge-scale  pro- 
duct ion is not con tem~la ted .  

Mostly limy shale, 
i n  p lsces  under- 
1qi  n by corglome- 
a t e  and sandstone 
and some lime- 
st one ( J u r a s s i c )  ; 
and limestone 
( ? Cretaceous ). 

Map a reas  show the  l imi ted  outcrops 
which have been reported.  Stream 
grave l s  and boulders found i n  a reas  
of Unit 8 ind ica te  wider d i s t r i -  
but ion. 

Most access ib le  outcrops between rU9676 and sQ6487, 
and between D j .  Sabandar (sM9901) and Dj. Koemotado- 
moehoe ( ~ ~ 1 0 0 0 ) .  Under low-alt i tude  t r o p i c a l  con- 
d i t i o n s  a f a i r l y  deep clayey s o i l ,  and t h i c k  weathered 
zone may be expected. Fresh rock crops  out  only  i n  
s e a  c l i f f s ,  and some stream cu t s .  

Weathered rock e a s i l y  removed by power equipment. D r i l l i n g  and Bedrock not s u i t a b l e  
b l a s t i n g  necessary i n  excavating f r e s h  rock. ??here f r a c t u r e d ,  
d r a i n s  r e a d i l y  and i s  more e a s i l y  quarr ied .  Excavations i n  
f r e s h  rock require  minimum support .  Unweathered rock has ex- 
c e l l e n t  bearing-rat i o  and hard su r face .  

Fresh rock an exce l l en t  
source. 

Granitic rocks and 
volcanic mcks  
( ? Paleozoic 1. 

Highlands of Taliaboe and Mangoli 
mostly made up of t h i s  rock. Unit 
7 predominates i n  g r e a t e r  pa r t  of 
Soela-Sanana. ( see  T e r r a i n  View 7.1 

Most e a s i l y  a c c e s s i b l e  on Soela-Sanana; a l s o  a t  Somewhat s i m i l a r  t o  Unit 6 ,  but b e t t e r  adapted t o  s l a b  quarry- Vot s u i t a b l e .  p laces  along e a s t e r n  ha l f  of south coas t  of Soela- ing and l e s s  s u i t a b l e  f o r  o t h e r  purposes when 6 i s  a v a i l a b l e .  
Yanqoli. Probably deeply weathered, c a l l i n g  f o r  ex- Layered s t r u c t u r e  a i d s  i n  quarrying and trimming. 'Yeathered 
t e n s i v e  st ripping.  a reas  probably have heavy clayey cover,  and on s t e e p  s lopes  

Fresh rock adequate , but Not s u i t  ab le ,  
most s u i t a b l e  f o r  masonry 
and r ip rap .  

Thinly- byered mck 
( schist ard phyllite ] 
some granite-l ike I Landslides may be expected. I 

A s i n U n i t s 6 a n d 7 a b o v e .  ( see  
Ter ra in  Views 2 and 6. ) 

A s  i n  Uni t s  6 and 7 above. I A s  i n  Uni ts  6 and 7 above. I AS i n  Uni t s  6 and 7 A S  i n  Uni t s  6 and 7 above, ] A s  :G U r r i t s  6  and 7 above. I 
I above. 

d i f f e r e n t i a t e d .  

Prepared by U .  S. Geological Survey 
f o r  Chief' o f  Engineers,  U ,  S ,  Army. 
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A V E R A G E  GREATEST 

/ \ AMOUNT PER DAY 

The Soela I s lands  l i e  between 130 and 170 miles south of t h e  Equator. 
Though c l imat ic  data for  t h e  i s l ands  themselves a r e  extremely few, t he  avai labl  e 
da ta  can be supplemented by many shipboard observations made i n  t h e  surrounding 
seas. To be expected a re  l i g h t  monsoonal winds with seasonal s h i f t  i n  d i rec t ion ,  
moderzte t o  high r a i n f a l l ,  high temperature with l i t t l e  seasonal va r i a t ion ,  and 
h i& humidity. 

The i s lands  l i e  in the  area of typica l  monsoonal winds. From the  middle of  
May t o  the middle of September a steady more o r  l e s s  constant breeze blows from 1 t h e  southeast o r  south-southeast, with the greateat s t rength  and constancy i n  
July and August. Fron: t h e  middle of November t o  t h e  middle o f  March t h e  wind 

1 comes from the  northwest o r  north-northwest , with a maximum i n  Jan .~a .q  and Feb. 
A m n t h  o r  more of very l i g h t  and var iab le  winds are  cha rac t e r i s t i c  of t h e  time 
of c h n g e  i n  d i r ec t ion ;  during e i ther  momoon the re  nag be r a re  days of calm. 
Though t h e  wind i n  the daytime i s  f a i r l y  steady it is seldom strong; ve loc i t i e s  
of about f i f t e e n  miles per hour, enough t o  make t h e  sea rough f o r  sna l l  boats, 
may be expected. About o r  8 AII t h e  wind d i e s  down ard does not again a t t a i n  
i t s  f u l l  s t rength u n t i l  9 o r  10 AM. Storms,like those of t h e  northern temperate 
region, and typhoons a re  rare.  Since t h e  ve loc i ty  of t he  monsoonal wind is  not 
high, l o c a l  topographic fea tures ,  espec ia l ly  mountains, may generate winds with 
grea ter  s trength than the monsoon. I n  the coas ta l  a reas  of Talisboe and Soela- 
LTangoli, where mountains descend steeply t o  t be sea, t he re  a re  land breezes a t  
night ,  and these a r e  s a id  t o  be de f in i t e ly  ch i l l ing .  During the  daytime, a t  a q  
season, there may be sea breezes. 

Rainfa l l  records taken over a 10 year period are  ava i lab le  for 3 s ta t ions .  
Sanana has a moderate annual prec ip i ta t ion  of 70 inches; Kawaloe and Golohaja 
show considerably hi&er f igures of 1 3 4  and 99 inches. Kawaloe has a very pro- 
nounced maximum during the southeast monsoon (May t o  August ) ; during the  north- 
west monsoon it i s i n  the r a i n  shadow of t h e  high mountains of Talisboe. Sana- 
na, shel tered behind t h e  mountains of Soela-1,laxligoli durirg the  northwest mon- 
soon, ahows a s imilar  but l e s s  pronounced maxinnun and minimum. The grea ter  ab- 
so lu t e  amunt  a t  Kawaloe m y  be explained by the  nearness of t he  s ta t  ion t o  
high muntains.  Golohaja has no mountain b a r r i e r s  e i ther  t o  t he  north o r  south; 
i ts  r a i n f a l l  i s  more or less equally d is t r ibuted  over t he  year. 

Temperature data for  t h e  is land s a r e  not avai lable except for  the one par- 
t ia l  reoord given i n  t a b l e  below. This  record, based on an unknown number of 
obsenrations, i s  f o r  t he  months of June, July, a d  August only, the  warmest 
m n t  hs i n  t h e  town of Sanana. 

Temperatures a t  Sanana (June, Ju ly ,  and ~ u g u s t )  
Maximum Minimum Average ( i n  degrees F)  

7 AM 79 70 74 
2 FM 90 83 86 
9 PM 81 72 76 

For the  i s l ands  a s  a whole an e s t i m t e  of expected temperatures may be made from 
shipboard measuremnt s of t h e  a i r  temperature just  above the  surmundiw seas. 
This  v a r i e s  only from 81%' (August) t o  8-49 ( ~ a n u a r y )  , essen t i a l ly  t he  tempera- 
t u r e  of t he  sea  water. Theocoastal temperatures t o  b e  expected i n  t h e  islads 
w i l l ,  on t h e  average,fal l  1 t o  3 ' ~  below the f igures  given above since i n  t h e  
daytime, when the steady wind i s  blowirp; f r a n  t h e  sea, the  heating e f f ec t  of t h e  
land i s  somevhat minimized; a t  n ight ,  when the re  i s  a calm, c o o l i ~  t o  5 o r  10' 
below the dayt im temperatures i s  common. The day-night tenperature range is 
much grea ter  than the seasonal var ia t ion ,  which is probably no m r e  than 2 o r  3'. 

Humidity i s  always high. I n  the d r i e s t  months it w i l l  seldom i f  ever  fall 
a s  low a s  70%; most monthly averages w i l l  be 9@ o r  higher. The da i ly  range may 
be from 80 o r  85% during the daytime t o  10% just  before sunr ise  when dew m a ~ r  
form. Local winds descending from t h e  mun ta ins  roey help t o  lower t h e  humidity 
and a l l e v i a t e  suffering from the  combination of high temperature and humidity. 
This combination i s  l i k e l y  t o  be par t icu lar ly  enervat in$ i n  deep va l leys  away 
f r a u  the coast where the valley walls and heavy vegetation cover shut of f  t h e  
breeze without e f fec t ive ly  reducing the heating power of t he  sun. Travel along 
such m u t e s  is l i k e l y  t o  be more arduoua than tha t  along r idges and divides. 

A cumulus cloud cover o f t en  forms at  9 o r  10  AM over t he  higher p a r t s  of 
the  islands. In  t he  early mrn ing  t h e  low coas ta l  p a f i s  o f  northern Taliaboe 
and Mangoli o f t en  have fog. 

(For m r e  de ta i led  data on climate and weather 
see other  in te l l igence  sources. ) 

Prepared by U. S. Geological Survey 
f o r  Chief of Engineers, TJ. S. Army. 
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