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O nt o n g J a v a at oll, S ol o m o n Isl a n ds, tr a nsiti o n e d i n 1 9 0 0 fr o m a c ol o ni al c o pr a e x p ort
e c o n o m y t o o n e d o mi n at e d si n c e 1 9 7 3 b y b ê c h e- d e- m er s al es. Pri or t o c ol o ni al
i nfl u e n c e, its i n h a bit a nts r eli e d o n t w o st a pl e r o ot cr o ps – t ar o (Coloc asi a esc ule nt a ) a n d
gi a nt s w a m p t ar o ( Cyrtos per m a  merk usii ) – al o n gsi d e c o c o n uts a n d fis h.  T his arti cl e
e x a mi n es t ar o c ulti v ati o n o n  w etl a n d ‘t ar o s w a m ps’ a cr oss si x of t h e at oll ’s 1 2 0 isl a n ds.
W e ass ess t h e d e cli n e of t ar o c ulti v ati o n tri g g er e d b y i m p orts of c ar b o h y dr at e f o o ds,
h urri c a n e d a m a g e i n 1 9 6 7, i ntr o d u c e d p ests a n d dis e as es, a n d o n g oi n g s ali ni z ati o n
fr o m st or m s ur g es a n d cli m at e c h a n g e. I nt e gr ati n g s w a m p ar e a a n d pr o d u cti vit y d at a
wit h a p pr o xi m at e d di et ar y c ar b o h y dr at e n e e ds,  w e esti m at e t h e c arr yi n g c a p a cit y of
t h e at oll  w as b et w e e n 2 4 5 0 p e o pl e (t ar o at 2 5 p er c e nt di et ar y e n er g y) a n d 6 1 9 5
p e o pl e (t ar o at 1 0 p er c e nt).  T h e hi g h er esti m at e ali g ns  wit h  H. I.  H o g bi n ’s ( 1 9 3 0)
esti m at e of 5 0 0 0 – 5 5 0 0 f or t h e pr e- c o nt a ct p o p ul ati o n.  O ur fi n di n gs hi g hli g ht t h e
c ult ur al a n d s u bsist e n c e i m p ort a n c e of t ar o c ulti v ati o n i n at oll c o m m u niti es b ef or e
c ol o ni al c o nt a ct.
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T A R O I N  T H E O N T O N G JA V A E C O S Y S T E M

O nt o n g J a v a is a l ar g e at oll sit u at e d at 5 d e gr e es s o ut h a n d 1 5 9 d e gr e es e ast, a n d
2 7 0 k m n ort h of S a nt a Is a b el isl a n d i n S ol o m o n Isl a n ds ( Fi g ur e 1 ).  B y t ot al ar e a,
it is t h e si xt h l ar g est at oll i n t h e P a cifi c  O c e a n.1 It is a P ol y n esi a n  O utli er  wit h
s o m e  Mi cr o n esi a n i nfl u e n c e.2 O nl y li mit e d i nf or m ati o n h as b e e n p u blis h e d o n
its g e o gr a p h y a n d hist or y, a n d v er y f e w as p e cts of its ar c h a e ol o g y a n d g e o m or-
p h ol o g y h a v e s o f ar b e e n i n v esti g at e d.  E v e n p u blis h e d d es cri pti o ns of t h e at oll ’s
v e g et ati o n ar e bri ef a n d hi g hl y g e n er ali z e d. 3 I n c o ntr ast, t h e  O nt o n g J a v a
p e o pl e h a v e e xt e nsi v e k n o wl e d g e of t h eir e c os yst e m,  wit h n a m es f or al m ost all
t h e i m p ort a nt pl a nts, bir ds, a n d fis h f o u n d o n t h e at oll.4 Fr o m t h e 1 8 8 0s u ntil
t h e 1 9 7 0s, t h e e c o n o m y c e ntr e d ar o u n d t h e e x p ort of c o pr a or dri e d c o c o n ut,
r es ulti n g i n 7 2. 5 p er c e nt of t h e v e g et at e d ar e a of  O nt o n g J a v a n o w b ei n g
c o v er e d i n c o c o n uts. 5 Si n c e 1 9 7 3, b ê c h e- d e- m er r at h er t h a n c o pr a h as b e c o m e
t h e p e o pl e’s  m ai n s o ur c e of i n c o m e.6

T his arti cl e dis c uss es t h e c h a n gi n g i m p ort a n c e of t ar o o n  O nt o n g
J a v a.  O ur a n al ysis is b as e d o n a r e- e x a mi n ati o n of d at a fr o m t h e 1 9 7 0s a n d r e c o g-
niti o n of t h e si g nifi c a n c e f or t ar o c ulti v ati o n of s o m e u n p u blis h e d o bs er v ati o ns
m a d e b y t h e first a ut h or ( h e n c ef ort h  T B S) i n 1 9 8 6. It als o b e n efits fr o m  m or e
r e c e nt p u bli c ati o ns o n  O nt o n g J a v a b y cli m at e c h a n g e c o ns ult a nts, a n d fr o m t h e

Ar e a  C o u n cil a n d  Art h ur  K e m a h a k u ( P el a u)  w as p arti c ul arl y i m p ort a nt.  T B S ’s fi el d w or k i n 1 9 7 0–
1  w as f u n d e d b y t h e  U K S o ci al S ci e n c e  R es e ar c h  C o u n cil, i n 1 9 7 2 b y t h e  H ar v ar d  Bi o m e di c al
E x p e diti o n, a n d i n 1 9 8 6 b y t h e S o ut h P a cifi c S m all h ol d er Pr oj e ct,  U ni v ersit y of  N e w  E n gl a n d,
Ar mi d al e,  A ustr ali a.  T h e ar c hi v al  w or k b y  T B S i n 2 0 1 5 – 1 6  w as s u p p ort e d b y  L e v er h ul m e  E m er-
it us F ell o ws hi p,  Gr a nt  N u m b er  E M- 2 0 1 5- 0 4 1; S S is f u n d e d b y a F e o d or  L y n e n f ell o ws hi p fr o m t h e
Al e x a n d er v o n  H u m b ol dt f o u n d ati o n.  T h e c oll a b or ati o n of  T B S a n d S S i n 2 0 2 5  w as  m a d e p ossi bl e
b y  m e eti n gs s u p p ort e d b y St J o h n ’s  C oll e g e,  C a m bri d g e,  U K.  W e a c k n o wl e d g e a n d t h a n k t h es e
i nstit uti o ns a n d i n di vi d u als, a n d  m a n y ot h ers, f or t h eir assist a n c e.
1 W alt er  M.  G ol d b er g, ‘At olls of t h e  W orl d:  R e visiti n g t h e  Ori gi n al  C h e c klist ’, Atoll  Rese arc h  B ulleti n

6 1 0 ( 2 0 1 6): 1 – 4 7.
2 L a wr e n c e  Y. C.  L ai a n d J.  Bl o o m, ‘G e n eti c  V ari ati o n i n  B o u g ai n vill e a n d S ol o m o n Isl a n ds P o p u-

l ati o ns’, A meric a n Jo ur n al of P hysic al A nt hro pology 5 8 ( 1 9 8 2): 3 6 9 – 8 2.
3 J. R. D.  W all a n d J. R. F.  H a ns ell, L a n d  Reso urces of t he Solo mo n Isl a n ds , v ol. 8, O uter Isl a n ds ( L o n d o n:

L a n d  R es o ur c es  Di visi o n,  O v ers e as  D e v el o p m e nt  A d mi nistr ati o n, 1 9 7 6); S P R E P, V ul ner a bility a n d

A d a pt atio n ( V & A) Assess me nt for  O nto ng J av a Atoll, Solo mo n Isl a n ds , P A C C  T e c h ni c al  R e p ort  N o. 4

( A pi a, S a m o a: S o ut h P a cifi c  R e gi o n  E n vir o n m e nt Pr o gr a m m e, 2 0 1 4).
4 S e b asti a n St ei bl a n d  T.  B a yliss- S mit h, ‘Fl or a a n d  V e g et ati o n of  O nt o n g J a v a  At oll ’, arti cl e i n

pr e p ar ati o n;  A n dr e as  E.  C hrist e ns e n, ‘M ari n e  G ol d a n d  At oll  Li v eli h o o ds:  T h e  Ris e a n d F all of

t h e  B ê c h e- d e- m er  Tr a d e o n  O nt o n g J a v a, S ol o m o n Isl a n ds’, N at ur al  Reso urces For u m 3 5 ( 2 0 1 1):

9 – 2 0;  Ti m  B a yliss- S mit h a n d  A. E.  C hrist e ns e n, ‘Bir ds a n d P e o pl e o n  O nt o n g J a v a  At oll,

S ol o m o n Isl a n ds, 1 9 0 6 – 2 0 0 8:  C o nti n uit y a n d  C h a n g e ’, Atoll  Rese arc h  B ulleti n 5 6 2 ( 2 0 0 8): 1 – 3 6.
5 Mi c h a el  W.  B ur n ett et al., ‘S at ellit e I m a g er y  R e v e als  Wi d es pr e a d  C o c o n ut Pl a nt ati o ns o n P a cifi c

At olls ’, E nviro n me nt al  Rese arc h Letters 1 9 ( 2 0 2 4): 1 2 4 0 9 5.
6 Ti m  B a yliss- S mit h a n d  A. E.  C hrist e ns e n, ‘Fr o m  C o pr a S e q u estr ati o n t o  O ut b o ar d  E n gi n e

Tr a wli n g:  Hist ori c al  C h a n g e i n t h e  C ar b o n F o ot pri nt of  O nt o n g J a v a  At oll, S ol o m o n Isl a n ds ’,

Jo ur n al of P acific  History ( h e n c ef ort h J P H ) 5 9, n o. 4 ( 2 0 2 4): 4 6 8– 9 0.
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i nsi g hts of  A n dr e as  C hrist e ns e n a n d ot h ers f oll o wi n g t h eir visits t o t h e at oll i n t h e
p eri o d 2 0 0 6 – 8. 7

W e us e t h e t er m ‘t ar o s w a m p’ f or t h os e fr es h w at er  w etl a n ds, p artl y n at ur al
a n d p artl y e x c a v at e d, t h at ar e f o u n d o n si x of t h e at oll ’s t ot al of 1 2 2 isl a n ds. I n t h e
p ast, t h os e si x isl a n ds n ot o nl y  m ai nt ai n e d t ar o s w a m ps b ut als o p er m a n e nt vill a g es
a n d c e m et eri es. 8 W h er e p ossi bl e, t ar o ( Coloc asi a esc ule nt a ) as  w ell as gi a nt s w a m p t ar o
(Cyrtos per m a  merk usii )  w er e c ulti v at e d i n t h e s w a m ps al o n gsi d e t ur m eri c (C urc u m a do mes-
tic a).  T ur m eri c  w as a n d is v al u e d f or its y ell o w or r e d c ol o ur a n d is us e d es p e ci all y b y
w o m e n f or b o d y st ai ni n g i n a r a n g e of rit u al c o nt e xts. 9 I n t h e l at e 1 9t h c e nt ur y, n e w
b a n a n a v ari eti es  w er e i ntr o d u c e d a n d si n c e t h e n s o m e or n a m e nt al pl a nts a n d  w e e ds
s p e ci es h a v e als o arri v e d, s o m e of t h e  w e e ds  m a ki n g t ar o c ulti v ati o n  m or e o n er o us.

D a m a g e a n d s alt w at er i ntr usi o n d uri n g t h e 1 9 6 7 h urri c a n e  m e a nt t h at Colo-
c asi a a n d t ur m eri c  w er e d estr o y e d o n all isl a n ds e x c e pt P el a u ( u n d a m a g e d i n 1 9 6 7)
a n d  L u a n gi u a ( o nl y p arti al d a m a g e). I n 1 9 7 0, Coloc asi a a n d t ur m eri c  w er e still
b ei n g c ulti v at e d o n t h es e t w o l ar g e isl a n ds, b ut els e w h er e t h e s w a m ps  w er e b ei n g
m ai nt ai n e d f or o c c asi o n al h ar v ests of Cyrtos per m a or  w er e pl a nt e d  wit h c o c o n uts or
a b a n d o n e d t o f all o w. I n t his arti cl e,  w e dis c uss t h e t ar o s w a m ps o n  L u a n gi u a a n d
P el a u isl a n ds usi n g t h e 1 9 7 0  m a ps of  T B S t h at s h o w t h e b o u n d ari es of t h e t ar o

FI G U R E 1:  M a ps s h o wi n g t h e l o c ati o n of  O nt o n g J a v a at oll a n d t h e esti m at e d ar e as of t ar o
s w a m p o n  L u a n gi u a,  K eil a,  K e m al u,  K el o m a,  K e p a e, a n d P el a u isl a n ds i n t h e pr e- c o nt a ct
p eri o d.  T h e di a gr a ms als o s h o w t h e esti m at e d pr o p orti o ns of t ar o ( Coloc asi a esc ule nt a ) a n d
gi a nt s w a m p t ar o ( Cyrtos per m a  merk usii ).

7 I bi d.;  Ti m  B a yliss- S mit h et al., ‘M a n a gi n g  O nt o n g J a v a  At oll: S o ci al I nstit uti o ns f or Pr o d u cti o n

a n d  G o v er n a n c e of  At oll  R es o ur c es i n S ol o m o n Isl a n ds ’, Si ng a pore Jo ur n al of  Tro pic al  Geogr a p hy 3 1

( 2 0 1 0): 5 5– 6 9.
8 Ti m  B a yliss- S mit h, ‘C h a n gi n g P att er ns of I nt er-Isl a n d  M o bilit y o n  O nt o n g J a v a  At oll ’, Arc h aeology

a n d P hysic al A nt hro pology i n  Oce a ni a 1 3 ( 1 9 7 8): T a bl e 3 , 6 0.
9 Ti m  B a yliss- S mit h, ‘T ar o,  T ur m eri c a n d  G e n d er ’, i n Poly nesi a n  O utliers:  T he St ate of t he Art , e d.

Ri c h ar d F ei n b er g a n d  Ri c h ar d S c a gli o n ( Pitts b ur g h, P A:  D e pt of  A nt hr o p ol o g y,  U ni v ersit y of

Pitts b ur g h, 2 0 1 2), 1 0 9 – 3 8.
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s w a m ps.1 0 H e als o  m a p p e d t h e  K e m al u s w a m ps ( Fi g ur e 2 ),  m e as ur e d t h e b o u n d ari es
of t ar o s w a m ps o n t w o ot h er isl a n ds ( K e p a e a n d  K eil a), a n d  m a d e esti m at es f or
K el o m a usi n g air p h ot o gr a p hs.

Fr o m t h es e d at a,  w e h a v e q u a ntit ati v e d at a or r e as o n a bl e esti m at es f or all si x
of t h e isl a n ds  wit h t ar o s w a m ps ( T a bl e 1 ). Fr o m fi el d w or k, it b e c a m e cl e ar t h at s o m e
ar e as n o w b ei n g c ulti v at e d  wit h Cyrtos per m a h a d pr e vi o usl y b e e n pl a nt e d  wit h t h e
hi g h er- yi el di n g b ut  m or e l a b o ur-i nt e nsi v e Coloc asi a , a c h a n g e i n l a n d us e li n k e d t o
t h e p e o pl e’s f o c us i n t h e 2 0t h c e nt ur y o n  m a ki n g a n d s elli n g c o pr a a n d t h eir c o n-
s u m pti o n of i m p ort e d f o o d. F urt h er l a n d us e c h a n g es r es ult e d fr o m t h e d a m a g e
c a us e d b y  C y cl o n e  A n ni e i n 1 9 6 7,  w hi c h d estr o y e d Coloc asi a i n  L u a n gi u a,  K eil a,
a n d  K e p a e  w h e n t h e t ar o s w a m ps o n t h es e isl a n ds  w er e i n u n d at e d. 1 1 D es pit e t h e
at oll ’s hi g h r ai nf all, it t o o k at l e ast t hr e e y e ars f or t h e s alt t o b e s uffi ci e ntl y l e a c h e d
a w a y fr o m s oils f or s o m e c ulti v ati o n t o r es u m e.  N or m all y, t h e cli m at e of  O nt o n g
J a v a is c o nti n u all y  w et,  wit h a r ai nf all of 3 3 5 7  m m  m e as ur e d i n t h e 1 1  m o nt hs
J u n e 1 9 7 0 t o  M a y 1 9 7 1, s u g g esti n g a n a n n u al t ot al of a b o ut 3 6 5 0  m m. 1 2

T h e r e c e nt a n d o n g oi n g c h a n g es i n cli m at e a n d s e a l e v el  m e a n t h at t h e
f ut ur e e xist e n c e of isl a n ds o n at olls is n o w b ei n g q u esti o n e d, a n d it s e e ms li k el y
t h at  wit hi n a f e w d e c a d es t h e  O nt o n g J a v a fl or a r e c or d e d b y  T B S i n 1 9 7 0– 8 6  will

FI G U R E 2:  T h e t ar o s w a m ps of  K e m al u isl a n d,  m a p p e d i n 1 9 7 0  w h e n Coloc asi a t ar o h a d b e e n
a b a n d o n e d o n t his isl a n d a n d all t h e s w a m ps  w er e pl a nt e d  wit h gi a nt s w a m p t ar o ( Cyrtos per m a ).

1 0 I bi d., fi g ur es 2, 3, a n d 4, 1 2 7– 8.
1 1 Ti m  B a yliss- S mit h, ‘R ol e of  H urri c a n es i n t h e  D e v el o p m e nt of  R e ef Isl a n ds,  O nt o n g J a v a,

S ol o m o n Isl a n ds ’, Geogr a p hic al Jo ur n al 5 4 ( 1 9 8 8): 3 7 7 – 9 1.
1 2 Ti m  B a yliss- S mit h, ‘E c os yst e m a n d  E c o n o mi c S yst e m of  O nt o n g J a v a  At oll, S ol o m o n Isl a n ds ’

( P h D t h esis,  U ni v ersit y of  C a m bri d g e,  E n gl a n d, 1 9 7 4), T a bl e 1 , 1 7– 1 9.
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h a v e c h a n g e d. S o m e of t h e i ntr o d u c e d pl a nts, a gri c ult ur al or or n a m e nt al, c a n b e
e x p e ct e d t o dis a p p e ar, es p e ci all y i n p arts of t h e at oll n o l o n g er c ulti v at e d,  w hil e
t h e n ati v e s p e ci es, b ei n g b ett er a d a pt e d t o st or m s ur g es, o v er w as h e v e nts, a n d
s alt w at er i ntr usi o n,  will i n cr e asi n gl y pr e d o mi n at e.  T his o n g oi n g pr o c ess h as
alr e a d y b e e n o bs er v e d o n  M a n u a e at oll i n t h e  C o o k Isl a n ds. 1 3

T h e t ar o s w a m ps i n p arti c ul ar  will i n cr e asi n gl y b e v ul n er a bl e t o s ali ni z ati o n.
As  wit h t h e  w ells d u g o n t h e bi g g er isl a n ds t o a c c ess dri n ki n g  w at er, t h e fr es h w at er
s w a m ps d e p e n d o n a l a y er of fr es h gr o u n d w at er (t h e  G h y b e n- H er z b er g l e ns) fl o ati n g
a b o v e t h e d e ns er s alt w at er.  T his fr es h w at er a q uif er is r e c h ar g e d t hr o u g h t h e i nfiltr a-
ti o n of p er c ol ati n g r ai nf all, a n d t his pr o c ess c a n b e aff e ct e d b y dr o u g ht c o n diti o ns,
st or ms, a n d / or s e a-l e v el ris e.1 4

W e c a n e x p e ct t h at i n t h e f ut ur e all t h e  w ells o n  O nt o n g J a v a  will b e c o m e t o o
s alt y t o dri n k, a n d t h e t ar o s w a m ps  will b e s u bst a nti all y alt er e d or e v e n d estr o y e d b y

T A B L E 1:  T h e t ar o s w a m ps of  O nt o n g J a v a i n 1 9 7 0 – 1

Isl a n d
T ot al l a n d ar e a

( h e ct ar es)

T ar o s w a m ps i n 1 9 7 0 – 1 ( h e ct ar es)

Cyrtos per m a  Coloc asi a F all o w  T O T A L

L u a n gi u a si d e
L u a n gi u a 1 7 7. 8 4 3 2. 1 2 2. 7 9 1 4. 2 6 4 9. 1 7
K eil a 7 1. 5 3 0. 2 6 0 0. 3 3 0. 5 9
K e m al u 8. 6 8 0. 7 5 0 0 0. 7 5
K el o m a 1 2. 7 4 0. 5 0 0 0 0. 5 0
K e p a e 2 7. 0 0 0. 0 7 0 0. 3 0 0. 3 7
6 7 ot h ers 2 5 4. 1 2 0 0 0 0
T ot al f or  L u a n gi u a si d e
7 2 isl a n ds 5 5 1. 9 1 3 3. 7 0 2. 7 9 1 4. 8 9 5 1. 3 8
P el a u si d e
P el a u 8 0. 1 4 3. 7 3 0. 5 2 0. 5 6 4. 8 1
4 7 ot h ers 1 4 5. 6 0 0 0 0 0
T ot al f or P el a u si d e
4 8 isl a n ds 2 2 5. 7 4 3. 7 3 0. 5 2 0. 5 6 4. 8 1
T ot al f or  O nt o n g J a v a at oll
1 2 0 isl a n ds 7 7 7. 6 5 3 7. 4 3 3. 3 1 1 5. 4 5 5 6. 1 9

S o ur c e of 1 9 7 0 – 1 d at a:  T ar o s w a m p ar e as fr o m  B a yliss- S mit h ( 1 9 7 4), fi g ur es 1 9, 2 0, 2 1, 2 2, p p. 2 8 6 – 9 1,  wit h isl a n d
ar e as fr o m  T a bl e 8 6, p p. 3 6 4 – 7; f or ar e as s e e als o  B a yliss- S mit h ( 1 9 7 8), T a bl e 3 , p. 6 0, e x c e pt f or  K eil a isl a n d  w h er e
t h e ar e a of t ar o s w a m p st at e d o n p. 6 0 is i n c orr e ct. I n  L u a n gi u a a n d P el a u t h e ar e as of f all o w l a n d als o i n cl u d e s m all
ar e as pl a nt e d  wit h t ur m eri c, C urc u m a do mestic a .

1 3 S e b asti a n St ei bl, S a m u el  D.J.  Br o w n, a n d J a m es  C.  R uss ell, ‘T err estri al  Bi o di v ersit y of  M a n u a e

At oll,  C o o k Isl a n ds ’, P acific Scie nce 7 9, n o. 1 ( 2 0 2 5): 5 5 – 7 0.
1 4 F.  R a y F os b er g, ‘At oll  V e g et ati o n a n d S ali nit y ’, P acific Scie nce 3 ( 1 9 4 9): 8 9 – 9 2;  H arl e y I.  M a n n er,

‘T ar o ( C ol o c asi a es c ul e nt a ( L.) S c h ott) i n t h e  At olls a n d  L o w Isl a n ds of  Mi cr o n esi a ’, i n Procee di ngs of

t he S ust ai n a ble  T aro  C ult ure for t he P acific, 1 9 9 2, e d. F er e nti n os ( H o n ol ul u:  U ni v ersit y of  H a w ai‘i,

1 9 9 3), 9 1;  K e nt  W.  Bri d g es a n d  W. C.  M c Cl at c h e y, ‘Li vi n g o n t h e  M ar gi n – Et h n o e c ol o gi c al

I nsi g hts fr o m  M ars h all Isl a n d ers at  R o n g el a p  At oll ’, Glo b al  E nviro n me nt al  C h a nge 1 9 ( 2 0 0 9): 1 4 0 – 6.
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o n g oi n g c h a n g es i n t h e at oll e c os yst e m.  Alr e a d y i n 2 0 1 1, a t e a m of c o ns ult a nts
r e p ort e d t h at k ak ake ( gi a nt s w a m p t ar o)  w as n o l o n g er gr o wi n g as  w ell i n  L u a n gi u a
a n d P el a u as i n f or m er d a ys:

I niti all y [ aft er s e a fl o o di n g i n 2 0 0 81 5 ] t h e iss u e o c c urr e d  m ostl y i n
g ar d e ns t h at  w er e l o c at e d i n t h e ar e as cl os e t o t h e c o ast o n b ot h
isl a n ds, b ut l at er it als o sl o wl y aff e ct e d t h e p at c h es i n t h e c e ntr e
a n d t h e s o ut h er n e n d of t h e isl a n d. Pl a nt gr o wt h [i n 2 0 1 1] is d e cr e as-
i n g f urt h er,  wit h pl a nts n o w a b o ut 3 0– 6 0 c m [i n h ei g ht] at t h e  m ost
a n d n o bi g tr e es ar e st a n di n g i n t h er e.  H o w e v er, i n t h e p at c h es [ of
Cyrtos per m a ] t h at ar e p ositi o n e d i n t h e c e ntr e of t h e isl a n ds  wit h bi g
tr e es st a n di n g, k ak ake pl a nts ar e [still] gr o wi n g r e all y h e alt h y  wit h
h ei g hts of 1 – 5 f e et [ 3 0 – 1 5 0 c m]. 1 6

T h es e c o ns ult a nts bl a m e a c o m bi n ati o n of risi n g a v er a g e s e a l e v el a n d e xtr e m e
s e a-l e v el e v e nts d uri n g t h e o c e a n s w ell of 8– 9  D e c e m b er 2 0 0 8.  T h es e pr o c ess es
o p er ati n g t o g et h er h a v e c o nt a mi n at e d t h e fr es h w at er l e ns t h at f e e ds t h e s w a m ps
w h er e t ar o is gr o w n, aff e cti n g Coloc asi a es p e ci all y.  T h e dr o u g ht r es ulti n g fr o m
t h e 2 0 1 0– 1 1  El  Ni n o S o ut h er n  Os cill ati o n  w as p arti c ul arl y s e v er e,  wit h a n
i n cr e as e d s alti n ess of t h e  w at er i n t h e 1 3  w ells of  L u a n gi u a a n d t h e 1 7 of
P el a u,  w hi c h l e d t o a  m u c h gr e at er d e p e n d e n c e o n r o of c at c h m e nts t o s u p pl y
dri n ki n g  w at er. 1 7

It is cl e ar t h at  O nt o n g J a v a’s e c os yst e m is n o w c h a n gi n g,  w hil e o ur i nf or-
m ati o n f or t h e t ar o s w a m ps a n d t h eir pr o d u cti vit y d eri v es fr o m fi el d w or k b y  T B S
4 0 – 5 0 y e ars a g o.  T h es e d at a r e pr es e nt a hist ori c al sit u ati o n t h at is alr e a d y o ut of
d at e a n d  w hi c h i n t h e f ut ur e  m a y  w ell b e tr a nsf or m e d.  At t h e s a m e ti m e, t h es e his-
t ori c al d at a c a n b e a n i m p ort a nt r ef er e n c e p oi nt f or f ut ur e r es e ar c h t h at ai ms t o est a b-
lis h t h e r esili e n c e c a p a cit y of t ar o s w a m ps a n d t h eir c ulti v ati o n  wit hi n at oll
e c os yst e ms of i n cr e as e d d y n a mis m d u e t o gl o b al c h a n g e.

T A R O S W A M P S  A T E U R O P E A N C O N T A C T

D es pit e t h e hist ori c i m p ort a n c e of t ar o i n b ot h e c o n o m y a n d c ult ur e of  O nt o n g J a v a,
littl e  w as  writt e n a b o ut t h e at oll’s t ar o s w a m ps u ntil t h e l at e 2 0t h c e nt ur y.  Aft er 1 8 7 5,
tr a d ers, c ol o ni al offi ci als,  missi o n ari es a n d, l at er, a nt hr o p ol o gists a n d n at ur al s ci e n-
tists  m a d e a n i n cr e asi n g n u m b er of visits, b ut t h e t ar o s w a m ps  w er e g e n er all y o v er-
l o o k e d or i g n or e d. I n t his arti cl e,  w e r e c o nstr u ct t h e hist or y a n d pr e hist or y of t h e

1 5 R o n  K.  H o e k e et al., ‘Wi d es pr e a d I n u n d ati o n of P a cifi c Isl a n ds  Tri g g er e d b y  Dist a nt- S o ur c e

Wi n d- W a v es ’, Glo b al a n d Pl a net ary  C h a nge 1 0 8 ( 2 0 1 3): 1 2 8 – 3 8.
1 6 S P R E P, V ul ner a bility a n d A d a pt atio n , 4 2;  A n dr e w  M c Gr e g or a n d  C as p er S. S u p a, T he Solo mo n

Isl a n ds P A C C  O nto ng J av a Pilot Foo d Sec urity Project: A  Be nefit  Cost A n alysis ( 2 0 1 2), htt ps: / / w w w.

a d a pt ati o n- u n d p. or g /sit es / d ef a ult /fil es /r es o ur c es /s ol o m o n _isl a n ds _ p a c c _ c b a _fi n al _r e p ort. p df ,

6 – 7.
1 7 S P R E P, V ul ner a bility a n d A d a pt atio n , 5 0– 1.
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p art of at oll s u bsist e n c e t h at is b as e d o n t ar o s w a m ps, a n d t h e r e as o ns f or t h eir c h a n-
gi n g i m p ort a n c e i n r e c e nt ti m es.  T o d a y it is u n cl e ar if  O nt o n g J a v a ’s t ar o s w a m ps  will
h a v e  m u c h f ut ur e i n a  w ar mi n g  w orl d  w h er e b ot h cli m at e a n d s e a l e v el ar e c h a n gi n g.
T h e at oll isl a n ds t h e ms el v es a n d t h eir n ati v e l o c al fl or a h a v e a n i n h er e nt d y n a mis m,
wit h si g nifi c a nt l o c al r esili e n c e a g ai nst cli m at e c h a n g e. 1 8 O n t h e ot h er h a n d t h e c ul-
t ur al l a n ds c a p es of t ar o s w a m ps, d e p e n d e nt as t h e y ar e o n fr es h  w at er, ar e li k el y t o b e
m or e v ul n er a bl e.

T h e n at ur e of at oll l a n df or ms a n d s oils h as al w a ys  m a d e a n y f or m of a gri c ul-
t ur e diffi c ult or i m p ossi bl e o n  m ost isl a n ds.  O n a f e w of t h e l ar g er isl a n ds of  O nt o n g
J a v a fr es h w at er s w a m ps e xist, p artl y n at ur al i n f or m ati o n, a n d p artl y e nl ar g e d b y
di g gi n g or n e wl y e x c a v at e d.  T h es e s w a m ps  w er e pl a nt e d  wit h gi a nt s w a m p t ar o
(Cyrtos per m a ) a n d t ar o (Coloc asi a ), a n d i n pr e c ol o ni al ti m es t h es e t w o cr o ps  w er e
vit all y i m p ort a nt f or at oll s u bsist e n c e. I n di g e n o us  m yt hs a b o ut ori gi ns r e c o u nt t h at
t h e first s ettl er  w as  K asi vi, a  m a n  w h o br o u g ht  wit h hi m a  w o m a n ‘a n d als o t h e
t ar o pl a nt’.1 9

Visit ors di d oft e n n ot s e e t h e t ar o s w a m ps of  O nt o n g J a v a a n d t h eir
i m pr essi o ns c a n b e  misl e a di n g. F or e x a m pl e, t h e c a pt ai n of t h e s hi p t h at r ais e d t h e
G er m a n fl a g at  L u a n gi u a i n 1 8 8 9 h a d littl e c o nt a ct  wit h t h e p e o pl e, a n d n e v er
w al k e d i nl a n d b e y o n d t h e vill a g e, b ut n e v ert h el ess h e r e p ort e d t h at ‘wit h r e g ar d t o
f o o d t h e n ati v es ar e t h e p o or est I h a v e y et c o nt a ct e d i n t h e S o ut h S e as; … t h e y li v e
s ol el y o n c o c o n uts a n d n e v er c o o k’.2 0 Fift e e n y e ars l at er a  M et h o dist  missi o n ar y
m a d e a bri ef visit.  H e r e p ort e d t h at  m ost of t h e isl a n ds  w er e ‘t hi c kl y i n h a bit e d’ b ut
w o n d er e d ‘H o w t h e p e o pl e li v e is a  m yst er y, f or t h e y h a v e n o f o o d e x c e pt c o c o a n uts
a n d fis h.  Y et o n t his f ar e t h e y n ot o nl y  m a n a g e t o li v e b ut s e e m t o t hri v e
w o n d erf ull y ’.2 1

Visit ors fr o m S ol o m o n Isl a n ds  w er e al w a ys s ur pris e d at t h e a bs e n c e of t y pi c al
M el a n esi a n r o ot cr o ps.  A n  A n gli c a n c at e c hist  wr ot e t h at ‘h er e y o u c a n n ot pl a nt
k u m ar a [s w e et p ot at o] or y a ms b e c a us e t h er e is n o s oil, o nl y  w hit e s a n d a n d c or al
… T h e o nl y r o ot f o o d t h at  will gr o w h er e is s w a m p t ar o ’.2 2 D es pit e h a vi n g li v e d i n
L u a n gi u a f or t w o y e ars i n 1 9 3 6, h e s e e m e d n e v er t o h a v e visit e d t h e e xt e nsi v e
Coloc asi a t ar o g ar d e ns i n t h e isl a n d’s i nt eri or,  w hi c h h e a v oi d e d p er h a ps b e c a us e
t h e y  w er e  w o m e n’s pr o p ert y a n d t h eir e x cl usi v e d o m ai n.

1 8 S e b asti a n St ei bl et al., ‘R et hi n ki n g  At oll F ut ur es:  L o c al  R esili e n c e t o  Gl o b al  C h all e n g es ’, Tre n ds

i n  Ecology  &  Evol utio n 3 9, n o. 3 ( 2 0 2 4): 2 5 8 – 6 6.
1 9 C h arl es  M.  W o o df or d, ‘O n S o m e  Littl e- k n o w n P ol y n esi a n S ettl e m e nts i n t h e  N ei g h b o ur h o o d of

t h e S ol o m o n Isl a n ds’, Geogr a p hic al Jo ur n al 4 8 ( 1 9 1 6): 2 6 – 4 9.
2 0 A n o n., ‘A us z u g a us ei n e m  B eri c ht e S. M.  Kr e u z er k or v ett e “ Al e x a n dri n e ” , b etr eff e n d dr n  B es u c h

d er  L or d  H o w e- Gr u p p e ( a u c h  O nt o n g-J a v a g e n n a nt),  w estli c h d er S al o m o n I ns el n ’, Mitteil u nge n a us

de n  De utsc he n Sc h ut zge biete n 3 ( 1 8 9 0): 8 7 – 8.
2 1 J. F.  G ol di e, ‘A visit t o  O nt o n g J a v a ( L u a  Ni u a) ’, A ustr ali a n  Met ho dist  Missio n ary  Revie w 1 4, n o. 7

( 1 9 0 3): 6– 7.
2 2 T asi u J.  B os a m at a, ‘T h e  Br ot h ers at  L or d  H o w e ’, T he So ut her n  Cross Log , S e pt e m b er ( 1 9 3 6):

1 4 0 – 1.

T A R O S W A M P S  O N  O N T O N G J A V A  A T O L L 7



H o w e v er, ot h er visit ors r e c o g ni z e d t h at s u bsist e n c e o n  O nt o n g J a v a  w as
b as e d o n  m or e t h a n j ust c o c o n uts a n d fis h a n d i n v ol v e d  m a n y pl a nt f o o ds t h at
n e e d e d q uit e el a b or at e pr o c essi n g a n d c o o ki n g.  T h e tr a d er  Willi a m  W a w n, a n
e x p eri e n c e d o bs er v er, r e p ort e d i n 1 8 8 8 t h at ‘T h e c hi ef arti cl es of f o o d ar e fis h a n d
c o c o a n uts,  wit h a littl e br e a dfr uit, a n d v er y c o ars e t ar o ’.2 3 T h e  G er m a n pl a nt ati o n
a d mi nistr at or  Ri c h ar d P ar ki ns o n  m a d e s e v er al visits t o  O nt o n g J a v a a n d ot h er
N ort h er n  O utli er at olls i n t h e 1 8 8 0s a n d 1 8 9 0s, a n d h e t o o r e c o g ni z e d t h e i m p or-
t a n c e of b ot h t ar o a n d gi a nt s w a m p t ar o.  H e visit e d  O nt o n g J a v a a n d n ei g h b o uri n g
at olls d uri n g t h e t w o d e c a d es pri or t o 1 9 0 0, at a ti m e  w h e n t h eir p o p ul ati o ns  w er e l ess
aff e ct e d b y i ntr o d u c e d dis e as e a n d b ef or e c o pr a pr o d u cti o n b e g a n t o d o mi n at e t h e
at oll e c o n o m y.  H e d es cri b e d t h e c ult ur al l a n ds c a p e of t ar o s w a m ps i n s o m e d et ail:

I n t h e  mi d dl e of t h e isl a n ds, pr ot e ct e d a g ai nst o ns h or e  wi n ds b y a
d e ns e st a n d of tr e es, t h e p e o pl e c o n d u ct s m all-s c al e a gri c ult ur e,
w hi c h is c h ar a ct eristi c of t h es e isl a n ds.  T h e isl a n d ers h a v e d u g fl at
pits o ut of t h e u p p er s urf a c e of t h e c or al r e ef f or pr o b a bl y h u n dr e ds
of y e ars.  T h es e ar e u p t o 2  m etr es d e e p a n d 1 0 0 t o 5 0 0 s q u ar e  m etr es
i n ar e a. I n t h e b ott o m of t h e pit o v er t h e c o urs e of ti m e t h e y h a v e
b uilt u p a s c a nt y l a y er of h u m us b y t hr o wi n g i n all ki n ds of pl a nt
m at eri al, a n d h er e t h e y gr o w a s m all s p e ci es of t ar o [ Coloc asi a esc u-
le nt a] a n d a c o nsi d er a bl y r o b ust s p e ci es of Aloc asi a [i n f a ct Cyrtos per m a
merk usii or gi a nt s w a m p t ar o] … B a n a n as h a v e b e e n i ntr o d u c e d o nl y
i n r e c e nt ti m es, b ut ar e still r e g ar d e d as a l u x ur y it e m.2 4

Fr o m t his d es cri pti o n it a p p e ars t h at P ar ki ns o n is pr o vi di n g a n e y e- wit n ess
a c c o u nt of a n o n g oi n g pr o c ess of t ar o pit c o nstr u cti o n. I n a n e arli er a c c o u nt h e
gi v es sli g htl y diff er e nt esti m at es of t h e si z e a n d d e pt h of t ar o pits:

T o pr e p ar e a sit e f or pl a nti n g t ar o, t h e c or al s oil i n t h e isl a n d ’s
i nt eri or is br o k e n d o w n t o a d e pt h of 4  m etr es.  A pit a b o ut 2 0 t o
3 0  m etr es l o n g t o 1 0 – 1 5  m etr es  wi d e is d u g.  T h e e x c a v at e d  m at eri al
is br o k e n f urt h er a n d ri n g e d ar o u n d t h e pit.  A  m ul c h is  m a d e of p al m
l e a v es a n d ot h er v e g et a bl e  w ast es.  T h e  m ul c h is  mi x e d  wit h s a n d a n d
t h e t ar o fi el d is r e a d y f or pl a nti n g.  E v e n  wit h t h at, h o w e v er, t h e t ar o
gr o ws o nl y t o t h e si z e of a fist. 2 5

2 3 Willi a m  T.  W a w n, T he So ut h Se a Isl a n ders a n d t he  Q uee nsl a n d L a bo ur  Tr a de. A  Recor d of  Voy ages a n d

E x perie nces i n t he  Wester n P acific, fro m 1 8 7 5 to 1 8 9 1 ( L o n d o n: S w a n S o n n e ns c h ei n, 1 8 9 3), 4 1 1.
2 4 Ri c h ar d P ar ki ns o n, Dreissig J a hre i n der S ü dsee ( St utt g art:  B erl a g v o n Str e d er  & S c hr o d er, 1 9 0 7).

Tr a nsl at e d b y J o h n  D e n nis o n as T hirty Ye ars i n t he So ut h Se as ( B at h urst,  N S W:  Cr a wf or d  H o us e,

1 9 9 9), 2 3 5.
2 5 Ri c h ar d P ar ki ns o n, ‘Z ur  Et h n o gr a p hi e d e  O nt o n g J a v a- u n d  T as m a n-I ns el n,  mit  Ei ni g e n

B e m er k u n g e n di e  M ar q u e e n- u n d  A b g arris-I ns el n ’, I nter n atio n ales Arc hivs f ür  Et h nogr a p hie 1 0

( 1 8 9 7): 1 0 4– 1 8, 1 3 7 – 5 1.  Tr a nsl at e d a n d e dit e d b y  Ri c h ar d F ei n b er g as ‘Et h n o gr a p h y of

O nt o n g J a v a a n d  T as m a n Isl a n ds  wit h r e m ar ks r e t h e  M ar q u e e n a n d  A b g arris Isl a n ds ’, P acific

St u dies 9 ( 1 9 8 6): 1 – 3 1.
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As it still is t o d a y, t ur m eri c ( C urc u m a do mestic a )  w as a n i m p ort a nt cr o p gr o w n al o n gsi d e
t ar o, b ut s ur prisi n gl y, its c ulti v ati o n  w as n ot  m e nti o n e d b y P ar ki ns o n, alt h o u g h h e
f o u n d t ur m eri c p o w d er (‘g el b w ur z p ul v er ’) k e pt i n s m all  w o o d e n c o nt ai n ers i n
p e o pl e ’s h o us es, a n d h e als o  m e nti o ns its us e as a d y e t o c ol o ur  m e n ’s cl ot hi n g.2 6

T h e a nt hr o p ol o gist I a n  H o g bi n  w as t ol d at  L u a n gi u a i n 1 9 2 8 t h at t ur m eri c c ulti v a-
ti o n  w as o n c e  m or e  wi d es pr e a d, t h e pl a nt b ei n g gr o w n i n t ar o s w a m ps o n  K e p a e,
K el o m a,  K e m al u, a n d  K eil a. 2 7 T ur m eri c  w as als o gr o w n o n t hr e e s m all er isl a n ds
( A k a h a,  M a k a m e a,  A k o o)  w h er e t o d a y t h er e is n o tr a c e of t ar o s w a m ps.2 8

O nt o n g J a v a  w as tr a nsf err e d as a c ol o n y fr o m  G er m a n y t o  Brit ai n i n 1 9 0 0
w h e n t h e  Britis h Pr ot e ct or at e  w as d e cl ar e d b y  C h arl es  W o o df or d, t h e r esi d e nt c o m-
missi o n er.  W o o df or d l at er  m a d e t hr e e  m or e offi ci al visits t o  O nt o n g J a v a.  H e  m a y
h a v e s e e n t h e t ar o s w a m ps i n 1 9 0 6  w hil e s e ar c hi n g f or e n d e mi c bir d s p e ci es a n d c ol-
l e cti n g s p e ci m e ns, b ut i n his v ari o us  writi n gs  W o o df or d  m a k es n o  m e nti o n of t ar o,
t ur m eri c, or s w a m p  m a n a g e m e nt.2 9

M u c h  m or e i nf or m ati o n  w as pr o vi d e d b y  Er nst S arf ert of t h e  G er m a n
S ü ds e e- E x p e diti o n, f oll o wi n g his f o ur- w e e k visit t o  O nt o n g J a v a i n 1 9 1 0.  M ost of
his ti m e  w as s p e nt i n  L u a n gi u a vill a g e b ut h e als o visit e d P el a u a n d p u blis h e d p h ot o-
gr a p hs s h o wi n g t h e l a n ds c a p es of t ar o o n b ot h isl a n ds. S arf ert ’s r e p ort d o es n ot
i n cl u d e  m a ps or pl a ns of t h e t ar o s w a m ps, b ut h e d es cri b es i n s o m e d et ail t h e t e c h-
ni q u es f or c ulti v ati n g a n d h ar v esti n g t ar o a n d gi a nt s w a m p t ar o a n d als o t h e
m et h o ds us e d f or pr o c essi n g t h e c or ms t o  m a k e f o o d. Fr o m i nf or m ati o n gi v e n b y
his i nf or m a nts, S arf ert lists t h e l o c al n a m es of 1 6 v ari eti es of Coloc asi a t ar o a n d t e n
v ari eti es of Cyrtos per m a .  H e  m e nti o ns s o m e ot h er  mi n or st ar c h cr o ps ( br e a dfr uit,
y a ms, P ol y n esi a n  Arr o wr o ot, a n d b a n a n a)  wit h l o c al n a m es gi v e n f or e a c h, b ut it
is cl e ar t h at t ar o a n d gi a nt s w a m p t ar o  w er e f ar  m or e i m p ort a nt t h a n all ot h er
pl a nt f o o ds e x c e pt c o c o n ut, i n b ot h s u bsist e n c e di et a n d c ult ur e of t h e at oll. 3 0

I n t h e 1 9 2 0s, as p e o pl e b e c a m e  m or e i nt e gr at e d i nt o t h e c as h e c o n o m y,
w o m e n ’s t ar o g ar d e ns st art e d t o fi n d s o m e n e w v al u e i n l o c al e x c h a n g e s yst e ms.
H o g bi n  w as t ol d t h at ‘s o m e p e o pl e di d s ell o ut t h eir cr o ps of t ar o et c.’ a n d t h at
t h os e h a vi n g g ar d e ns at  K eil a a n d  K e p a e ‘s ol d e n o u g h t ar o t o c o v er 1 0, 0 0 0 c o c o n uts,
a t o n a n d a h alf of c o pr a ’.3 1 It s e e ms t h at t ar o ( pr o b a bl y Coloc asi a ) h a d b e c o m e a
m e a ns f or  w o m e n t o p arti ci p at e i n t h e c as h e c o n o m y, a n e c o n o m y t h at b y n o w
h a d b e c o m e s y n o n y m o us  wit h c o pr a pr o d u cti o n.

2 6 P ar ki ns o n, ‘Z ur  Et h n o gr a p hi e ’, 1 1 6, 1 1 8; 1 9 8 6 tr a ns., 1 6– 1 7.
2 7 H. I a n  H o g bi n, ‘S eri es 1, Fi el d  N ot e b o o ks a n d  Di ari es,  L u a ni u a,  L or d  H o w e, 4. 1. 2 8 ’,  U ni v ersit y

of S y d n e y  Ar c hi v es P. 0 1s,  N ot e b o o k 4, 9 7.
2 8 H o g bi n, ‘S eri es 1, Fi el d  N ot e b o o ks ’,  N ot e b o o k 4, 1 0 5.
2 9 C h arl es  M.  W o o df or d, ‘N ot es o n t h e  At oll of  O nt o n g J a v a or  L or d  H o w e ’s  Gr o u p, i n t h e

W est er n P a cifi c ’, Geogr a p hic al Jo ur n al 3 4 ( 1 9 0 9): 5 4 4 – 9; i d e m, ‘O n S o m e  Littl e- k n o w n P ol y n esi a n

S ettl e m e nts ’, 2 6– 5 4;  B a yliss- S mit h a n d  C hrist e ns e n, ‘Bir ds a n d P e o pl e ’, 1– 3 6.
3 0 Er nst  G. S arf ert a n d  H.  D a m m, L u a ngi u a u n d  N uk u m a n u. 1. Allge mei ner  Teil u n d  m aterielle K ult ur,

Er g e b niss e d er S ü ds e e- E x p e diti o n 1 9 0 8 – 1 0, s eri es 2, s u bs eri es  B, v ol. 1 2, n o. 1, e d.  G.  T hil e ni us

( H a m b ur g: Fri e dri c hs e n  D e  Gr u yt er, 1 9 2 9), 9 9– 1 0 9.
3 1 H o g bi n, ‘S eri es 1, Fi el d  N ot e b o o ks ’,  N ot e b o o k 4, 1 0 5.
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T A R O ’S D E C LI NI N G S U B SI S T E N C E R O L E

I n t h e first d e c a d e of t h e 2 0t h c e nt ur y, t h er e is e vi d e n c e t h at i ntr o d u c e d dis e as es,
i n p arti c ul ar  m al ari a, t u b er c ul osis, a n d r e c urr e nt e pi d e mi cs of i nfl u e n z a,  w er e
c a usi n g a r a pi d d e cli n e i n t h e p o p ul ati o n, a tr e n d t h at  w as n ot r e v ers e d u ntil aft er
1 9 3 9. 3 2 I n t h e n e w e c o n o m y of c o pr a  m a ki n g a n d i m p ort e d f o o d (ri c e, fl o ur,
bis c uit) t ar o h a d l ess i m p ort a n c e i n t h e di et.  T h e  m or e l a b o ur-i nt e nsi v e Coloc asi a
t ar o  w as b ei n g r e pl a c e d b y gi a nt s w a m p t ar o (Cyrtos per m a ),  w hi c h is sl o w er gr o wi n g,
m or e s h a d e-t ol er a nt, a n d r e q uir es  m u c h l ess l a b o ur.  As a r es ult, i n t h e 2 0t h
c e nt ur y it  w as n o l o n g er o b vi o us t h at b ot h f or ms of t ar o h a d o n c e pl a y e d a
pri m ar y r ol e i n t h e di et.

B y t h e ti m e of  H o g bi n ’s fi el d w or k i n 1 9 2 7– 8, t h e c o pr a- b as e d c as h
e c o n o m y h a d gr o w n c o nsi d er a bl y,  wit h ri c e, fl o ur, bis c uit, a n d s u g ar s u p pl e m e nt-
i n g t ar o, c o c o n uts, a n d fis h i n t h e di et.  H e d es cri b e d e a c h t ar o g ar d e n as b ei n g
‘us u all y a b o ut 1 5 0 s q u ar e y ar ds [ 1 2 5 s q.  m] i n ar e a ’. Fi v e or si x a dj oi ni n g
g ar d e ns  w er e oft e n e n cl os e d  wit hi n a b a n k, a n d t h e e d g es of i n di vi d u al g ar d e ns
w er e  m ar k e d  wit h c or al st o n es. 3 3

A t y pi c al t ar o g ar d e n i n  L u a n gi u a, s ur v e y e d b y  T B S i n J ul y 1 9 7 0, s h o ws t h e
i nt e nsit y of Coloc asi a c ulti v ati o n b ef or e t ar o ’s d e cli n e i n  m or e r e c e nt d e c a d es.  T w o
w o m e n, S e h uli a n d h er d a u g ht er  Elsi e  K ai a ’e n g a, o w n e d t h e g ar d e n. It  m e as ur e d
7  × 1 4  m etr es ( 9 8 s q.  m) a n d c o nt ai n e d 1 7 b e ds of Coloc asi a . I n t his c as e a r o w of
C yrt os p er m a pl a nts r at h er t h a n a li n e of st o n es s urr o u n d e d t h e t ar o g ar d e n.  M ost
of t h e t ar o  w as pl a nt e d i n bl o c ks of 3 0 – 5 0 pl a nts, c ulti v at e d i n a f o ur- m o nt h c y cl e
of pl a nti n g,  w e e di n g, a n d  m ul c hi n g, a n d t h e n h ar v est e d f oll o w e d b y i m m e di at e r e-
pl a nti n g.  T his g ar d e n c o nt ai n e d alt o g et h er al m ost 7 0 0 t ar o pl a nts a n d h el p e d t o
f e e d a h o us e h ol d of t hr e e a d ults a n d t hr e e s m all c hil dr e n (Fi g ur e 3 ).3 4

As S arf ert h a d e arli er d es cri b e d, t ar o c ulti v ati o n i n 1 9 2 7 – 8, 1 9 7 0 – 2, a n d
1 9 8 6  w as  m ai nl y ‘w o m e n ’s b usi n ess’ i n v ol vi n g ar d u o us  w or k i n a n e n vir o n m e nt
i nf est e d  wit h  m os q uit o es.  T h e e v er y d a y  w or k c o nsist e d of  w e e di n g,  m ul c hi n g
t h e pl ots  wit h c ut v e g et ati o n, h ar v esti n g t h e t ar o or gi a nt s w a m p t ar o, a n d r e pl a nt-
i n g t h e s etts.  Aft er c arr yi n g t h e b as k ets of c or ms b a c k t o t h e vill a g e, t h e  w o m e n
t h e n  m a d e t h e c o c o n ut cr e a m n e e d e d f or c o o ki n g t ar o p u d di n gs.  H o g bi n
r e c or ds h o w  w o m e n’s  w or k i n t h e s w a m ps t o o k pl a c e o n c ert ai n d a ys of t h e
w e e k a n d  w as f or bi d d e n at ot h er ti m es. 3 5 T his r e g ul ati o n of a c c ess t o t h e t ar o
s w a m ps  w as t o dis c o ur a g e t h e pilf eri n g of t ar o or t ur m eri c. It  w as a p att er n of
w or k t h at still pr e v ail e d i n 1 9 8 6.

3 2 H. I a n  H o g bi n, ‘T h e Pr o bl e m of  D e p o p ul ati o n i n  M el a n esi a as  A p pli e d t o  O n gt o n g J a v a

( S ol o m o n Isl a n ds)’, Jo ur n al of t he Poly nesi a n Society 3 9 ( 1 9 3 0): 4 3 – 6 6;  Ti m  B a yliss- S mit h, ‘O nt o n g

J a v a:  D e p o p ul ati o n a n d  R e p o p ul ati o n’, i n P acific Atoll Po p ul atio ns , e d.  V er n  C arr oll ( H o n ol ul u:  U ni-

v ersit y of  H a w ai ‘i Pr ess, 1 9 7 4), 4 1 7– 8 4.
3 3 H. I a n  H o g bi n, L a w a n d  Or der i n Poly nesi a: A St u dy of Pri mitive Leg al I nstit utio ns ( L o n d o n:  C hrist o-

p h ers, 1 9 3 4;  N e w  Y or k:  C o o p er S q u ar e P u blis h ers, 1 9 7 2), 9 7.
3 4 B a yliss- S mit h, Poly nesi a n  O utliers , Fi g ur e 5, 1 3 0.
3 5 H. I a n  H o g bi n, ‘C o c o n uts a n d  C or al Isl a n ds ’, N atio n al  Geogr a p hic  M ag a zi ne 6 5 ( 1 9 3 4): 2 6 5 – 9 8.
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D es pit e t h eir p arti al r e pl a c e m e nt i n t h e 2 0t h c e nt ur y b y i m p ort e d f o o d, t ar o
(Coloc asi a ), gi a nt s w a m p t ar o (Cyrtos per m a ), a n d t ur m eri c h a v e all r e m ai n e d i m p ort a nt
i n t h e c ult ur e, b ut f or  m e n i n p arti c ul ar t h e pri oriti es  w er e c h a n gi n g.  T h e gr o wi n g
c as h e c o n o m y  w as  m ai nl y b as e d o n  m a ki n g a n d s elli n g c o pr a a n d, aft er 1 9 7 3, t h e
e x p ort of b ê c h e- d e- m er.  T h es e c o m m o diti es p ut  m o n e y i nt o  m e n ’s p o c k ets,
w h er e as  w or k i n t h e t ar o s w a m ps a n d t h e r es ulti n g f o o d pr o d u cti o n  w as n ot  m o n e-
ti z e d a n d r e m ai n e d t h e d o m ai n of  w o m e n.3 6

I n t his r es p e ct,  O nt o n g J a v a  w as si mil ar t o s o ci eti es li k e  Ulit hi at oll i n t h e
C ar oli n e Isl a n ds of  Mi cr o n esi a,  w h er e  m e n  w er e f or bi d d e n t o visit t h e Coloc asi a
g ar d e ns a n d  w o m e n c o ntr oll e d t h e pr o d u cti o n of t ar o,  w hi c h  w as t h e pr esti g e

FI G U R E 3:  T h e t ar o g ar d e n of S e h uli a n d  Elsi e  K ai a ‘e n g a at  L u a n gi u a i n J ul y 1 9 7 0,  m a p p e d
b y  T B S at a ti m e  w h e n t h e c ulti v ati o n of t h os e t ar o s w a m ps o n  L u a n gi u a, u n d a m a g e d b y t h e
1 9 6 7 c y cl o n e,  w as c o nti n ui n g pr o b a bl y at its pr e- c o nt a ct l e v el of i nt e nsit y.

3 6 B a yliss- S mit h a n d  C hrist e ns e n, ‘Fr o m  C o pr a S e q u estr ati o n ’, 4 7 3– 4.
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pl a nt n e e d e d f or pr est ati o n a n d rit u al as  w ell as f or s u bsist e n c e. 3 7 O n  O nt o n g J a v a,
t h e rit u al e x c h a n g e of t ar o p u d di n gs a n d t h e c os m eti c us e of t ur m eri c i n t h e rit es of
p ass a g e f or birt h, b etr ot h al,  m arri a g e, a n d f u n er als  w er e all pr a cti c es c o ntr oll e d b y
w o m e n,  w h er e as  m e n ’s li v es  w er e i n cr e asi n gl y d o mi n at e d b y e ar ni n g  m o n e y,
b u yi n g fi br e gl ass c a n o es, a n d r u n ni n g o ut b o ar d e n gi n es.  E v e n i n t h e 1 9 8 0s, t ar o
a n d t ur m eri c b ot h r e m ai n e d s y m b oli c all y i m p ort a nt, t ar o b ei n g ess e nti al f or gift
e x c h a n g e a n d t ur m eri c b ei n g a vit al si g nifi er of y o u n g p e o pl e ’s s e x u alit y a n d
f ertilit y.3 8

D es pit e p o p ul ati o n c h a n g es a n d t h e gr o wi n g i m p ort a n c e of t h e  m ar k et
e c o n o m y, t h er e h as b e e n a hi g h d e gr e e of c o nti n uit y i n t h e s o ci al gr o u ps o n
O nt o n g J a v a t h at o w n l a n d i n t h e t ar o s w a m ps, or g a ni z e t h e  w or k, a n d r e distri b ut e
w h at t h e y pr o d u c e.  H o g bi n a n al ys e d t h e v ari o us l a n d- o w ni n g gr o u ps,  w hi c h i n cl u d e
w h at h e c all e d t h e g ar d e n- o w ni n g gr o u p, a gr o u p c o nt ai ni n g t h e  w o m e n  w h o o w n
a n d c ulti v at e t h e l a n d o n  w hi c h t ar o gr o ws. It g e n er all y c o nsists of sist ers or t h e
d a u g ht ers of sist ers, t h es e  w o m e n oft e n b ei n g  m e m b ers of t h e s a m e h o us e h ol d.
I n h erit a n c e of t h es e t ar o s w a m ps is  m atrili n e al, a n d t h e sist ers  w h o i n h erit t h e l a n d
m a y d e ci d e t o di vi d e it b et w e e n t h e m, es p e ci all y aft er  m arri a g e if t h e y li v e i n diff er e nt
h o us e h ol ds. 3 9 T h e s a m e r ul es a n d pr a cti c es e xist e d i n t h e e arl y 1 9 7 0s, a n d d es pit e
i n cr e asi n g l a n d dis p ut es t h e y als o pr e v ail e d i n 2 0 0 7.4 0

S u bst a nti al gifts of t ar o a n d a n e x c h a n g e of t ar o p u d di n gs  w er e i m p ort a nt t o
m ar k t h e b etr ot h al of a c o u pl e  w h os e  m arri a g e h a d b e e n a gr e e d. 4 1 S u c h rit u al
e x c h a n g es  w er e als o t a ki n g pl a c e i n 1 9 8 6, a n d i n 2 0 0 6 – 8, alt h o u g h b y t h at ti m e
t h e i m p ort a n c e of t ar o f or s u bsist e n c e h a d di mi nis h e d.4 2 D et ail e d s ur v e ys b y  T B S
s h o w e d t h at i n 1 9 7 0– 1 t h e t ar o s w a m ps pr o vi d e d a n esti m at e d 2 9 p er c e nt of t h e
e n er g y i n t h e a v er a g e  O nt o n g J a v a di et ( 1 8 p er c e nt fr o m Cyrtos per m a , 1 1 p er c e nt
fr o m Coloc asi a ).4 3 B y 1 9 8 6, t h e c o ntri b uti o n of t ar o h a d f all e n t o a n esti m at e d 1 8
p er c e nt i n t ot al ( 1 2 p er c e nt fr o m Cyrtos per m a , 6 p er c e nt fr o m Coloc asi a ),  w hil e
i m p ort e d f o o ds (ri c e, fl o ur, bis c uit, s u g ar, a n d s o f ort h) c o ntri b ut e d 5 1 p er c e nt.4 4

T h e b ê c h e- d e- m er e c o n o m y of t h e l at e 2 1st c e nt ur y h as f urt h er i n cr e as e d t h e
at oll ’s d e p e n d e n c e o n i m p ort e d f o o ds,  m a n y of  w hi c h s er v e i n e n er g y t er ms as
dir e ct s u bstit ut es f or t h e t ar o a n d gi a nt s w a m p t ar o t h at h a d o n c e b e e n s o i m p ort a nt.
I n t er ms of vit a mi ns, h o w e v er, t h es e s u bstit ut es ar e u nli k el y t o pr o vi d e as h e alt h y a
di et as e ati n g t h e c or ms a n d l e a v es of t ar o.

3 7 M a n n er, ‘T ar o ( C ol o c asi a es c ul e nt a ( L.) S c h ott) i n t h e  At olls ’, 9 4, 9 6.
3 8 B a yliss- S mit h, ‘T ar o,  T ur m eri c a n d  G e n d er ’, 1 3 0– 5.
3 9 H. I a n  H o g bi n, ‘T h e S o ci al  Or g a nis ati o n of  O nt o n g J a v a ’, Oce a ni a 1 ( 1 9 3 1): 3 9 9 – 4 2 5; i d e m, L a w

a n d  Or der , 9 7– 8.
4 0 B a yliss- S mit h et al., ‘M a n a gi n g  O nt o n g J a v a ’, 5 7– 8, 6 3 – 4.
4 1 H. I a n  H o g bi n, ‘P ol y n esi a n  C er e m o ni al  Gift  E x c h a n g es ’, Oce a ni a 3 ( 1 9 3 3): 1 3 – 3 9.
4 2 B a yliss- S mit h, ‘T ar o,  T ur m eri c a n d  G e n d er ’, 1 3 0– 5.
4 3 B a yliss- S mit h, ‘E c os yst e m a n d  E c o n o mi c S yst e m ’,  T a bl e 7 2, 3 2 0– 1.
4 4 Ti m  B a yliss- S mit h ,  O nto ng J av a Po p ul atio n,  Eco no my a n d Society, 1 9 7 0– 1 9 8 6 ( Ar mi d al e,  N S W:  U ni-

v ersit y of  N e w  E n gl a n d, 1 9 8 6),  T a bl e 5, 2 1 – 5;  B a yliss- S mit h et al., ‘M a n a gi n g  O nt o n g J a v a ’, 6 3– 4.
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T h e d e cli ni n g i m p ort a n c e of t ar o h as b e e n a n a c c el er ati n g tr e n d o v er t h e l ast
f ort y y e ars.  T h e arri v al of n e w pl a nt dis e as es a n d p ests h as b e e n o n e r e as o n f or
d e cli n e; f or e x a m pl e, t ar o l e af bli g ht ( P hyto p ht hor a coloc asi ae ),  w hi c h  w as alr e a d y
pr es e nt i n 1 9 7 0. I n 1 9 8 3, t h e  Mi nistr y of  A gri c ult ur e i ntr o d u c e d bli g ht-r esist a nt
t ar o v ari eti es, b ut t h e y pr o v e d s us c e pti bl e t o a n e w dis e as e, dr y c or m r ot, t h at
h a d first b e e n n oti c e d a b o ut 1 9 8 0. 4 5 T h e dis e as e is s pr e a d b y a s oil n e m at o d e,
Hirc h m a n niell a  mitic a us a , t h at  w as first n oti c e d o n  O nt o n g J a v a i n 1 9 8 2 a n d h a d p oss-
i bl y b e e n i ntr o d u c e d t o t h e at oll i n a b a g of s oil or o n t ar o c or ms br o u g ht t o t h e at oll
b y r et ur ni n g  mi gr a nts. 4 6

T h e t ar o h ar v est  w as d e v ast at e d b y dr y c or m r ot a n d  w as o nl y p arti all y
r es c u e d b y a  w h ol es al e c o n v ersi o n fr o m tr a diti o n al v ari eti es t o a s e mi-r esist a nt c ulti v ar
c all e d l o c all y m ak akolo , a v ari et y  w hi c h s pr e a ds t hr o u g h r u n n ers n ot c or m els a n d s e e ms
t o a v oi d n e m at o d e d a m a g e. P e o pl e r e g ar d e d m ak akolo as  w ort h c ulti v ati n g, alt h o u g h
n ot as t ast y as t h e ol d c ulti v ars. I n  L u a n gi u a,  T B S f o u n d 9 1 p er c e nt of t ar o pl ots h e
e x a mi n e d  w er e m ak akolo .  At P el a u, a d o pti o n of m ak akolo w as sl o w er a n d t h er e  w as a b a n-
d o n m e nt of t ar o pl ots, s o t h at i n 1 9 8 6, a b o ut 3 5 p er c e nt of t h e ar e a t h at h a d b e e n c ul-
ti v at e d i n 1 9 7 0  w as n o w f all o w.4 7 Aft er t h eir visit i n 2 0 1 1, S P R E P c o ns ult a nts bl a m e d
t h e i ntr o d u cti o n of n e w f u n g al dis e as es f or t h e gr o wi n g pr o bl e ms of t ar o c ulti v ati o n, b ut
l o c al dis c o urs e t e n d e d t o e m p h asi z e t h e n e g ati v e eff e cts of s alt w at er i ntr usi o n.4 8 It is
cl e ar t h at b ot h t h e eff e cts of st or m s ur g es a n d t h e est a blis h m e nt of n e w pl a nt p ests
m a k e t h e f ut ur e of t ar o c ulti v ati o n o n t h e at oll u n c ert ai n.

P R E C O L O NI A L E C O L O G Y  O F  T H E T A R O S W A M P S

C a n t h e hist ori c al e c ol o g y of t h e  O nt o n g J a v a t ar o s w a m ps b e r e c o nstr u ct e d t o
pr o vi d e a n esti m at e f or t h eir s u bsist e n c e r ol e b ef or e  E ur o p e a n c o nt a ct ? It is
h ar d t o i m a gi n e t h e di et of t h e at oll at t h e ti m e of i niti al s ettl e m e nt, es p e ci all y
if c o c o n uts  w er e n ot y et t h e at oll’s d o mi n a nt v e g et ati o n.  H o w di d p e o pl e e at
b ef or e t h e c o nstr u cti o n of t ar o s w a m ps all o w e d t h e st ar c h y c ar b o h y dr at es t o
b e c o m e a st a pl e f o o d ? I n e arl y ti m es, t h e a b u n d a n c e of fis h, s h ellfis h, t urtl es,
a n d s e a bir ds  w o ul d h a v e b e e n s o m e c o m p e ns ati o n, es p e ci all y t h e s e a bir ds  w hi c h
u n d o u bt e dl y h a d o n c e f or m e d h u g e n esti n g c ol o ni es i n t h e Piso ni a - d o mi n at e d
f or ests of  m ost at olls.4 9

A n e arli er ass ess m e nt b y  T B S  w as b as e d o n t h e c o ntri b uti o n of t ar o t o s u b-
sist e n c e,  w hi c h l e d hi m t o c al c ul at e t h e ‘c arr yi n g c a p a cit y ’ of t h e pr e- c ol o ni al

4 5 B a yliss- S mit h, ‘O nt o n g J a v a P o p ul ati o n,  E c o n o m y a n d S o ci et y ’, 2 1.
4 6 J o h n  Bri d g e, J.J.  M orti m er, a n d  G. V. H. J a c ks o n, ‘Hir c h m a n ni ell a  miti c a us a n. s p. ( N e m at o d a:

Pr at yl e n c hi d a e) a n d its P at h o g e ni cit y o n  T ar o ( C ol o c asi a es c ul e nt a) ’, Rev ue  Ne m atologie 6, n o. 2

( 1 9 8 3): 2 8 5– 9 0.
4 7 B a yliss- S mit h, ‘O nt o n g J a v a P o p ul ati o n,  E c o n o m y a n d S o ci et y ’, 2 2.
4 8 S P R E P, V ul ner a bility a n d A d a pt atio n , 1 6– 1 7.
4 9 S e b asti a n St ei bl et al., ‘At olls ar e  Gl o b all y I m p ort a nt Sit es f or S e a bir ds ’, N at ure  Ecology a n d  Evol-

utio n 8 ( 2 0 2 4): 1 9 0 7 – 1 5.
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e c o n o m y. 5 0 H e ar g u e d t h at i n all c as es t h e  N ort h er n  O utli er  At olls pr o vi d e d t hr e e
m aj or st a pl e f o o ds: t ar o ( b ot h Coloc asi a a n d Cyrtos per m a ), c o c o n uts, a n d fis h.  T h es e
t hr e e st a pl e f o o ds pr o vi d e d al m ost all t h e e n er g y i n t h e di et, a n d h e i d e ntifi e d t ar o
as t h e o n e  m ost li k el y t o h a v e b e e n t h e f a ct or li miti n g p o p ul ati o n gr o wt h.

C o c o n ut  w as c ert ai nl y a n i m p ort a nt f o o d a n d d ail y st a pl e, b ut t h e hist ori c al
e vi d e n c e fr o m t h es e at olls s u g g ests t h at p o p ul ati o ns c a n n ot h a v e gr o w n t o t h e li mits of
c o c o n ut pr o d u cti o n.  E arl y a c c o u nts s h o w t h at c o c o n ut p al ms  w er e al w a ys pr es e nt,
b ut t h e y  w er e  m u c h l ess a b u n d a nt t h a n i n t h e 2 0t h c e nt ur y  w h e n c o c o n uts  w er e
pl a nt e d e v er y w h er e t o  m a xi mi z e c o pr a pr o d u cti o n. F or e x a m pl e, t h e  O nt o n g J a v a
isl a n ds  w er e d es cri b e d i n 1 7 9 1 as ‘all g e n er all y t hi c kl y c o v er e d i n fi n e tr e es ’, a n d
‘v er y t hi c kl y c o v er e d  wit h  w o o d, a m o n g  w hi c h t h e c o c o a n ut  w as v er y disti n g uis h-
a bl e ’.5 1 As l at e as 1 8 8 8, a visiti n g tr a d er d es cri b e d t h e at oll as h a vi n g ‘a gr e at
n u m b er of l o w,  w o o d e d isl ets … T hr e e or f o ur of t h e l ar g est of t h es e ar e p er m a n e ntl y
i n h a bit e d’. 5 2 As els e w h er e i n t h e  w orl d, it  w as o nl y aft er t h e o ns et of t h e c o pr a tr a d e
i n t h e 1 8 8 0s t h at p e o pl e h a d t h e i n c e nti v e t o i n cr e as e c o c o n ut pr o d u cti o n b y r e pl a-
ci n g t h e f or ests d o mi n at e d b y Piso ni a gr a n dis wit h c o c o n ut pl a nt ati o ns. 5 3

As  wit h c o c o n uts, t h e  m ari n e f o o ds ar e als o n ot li k el y t o h a v e b e e n t h e  m ai n
f a ct or li miti n g  O nt o n g J a v a’s p o p ul ati o n.  T h e pr o d u cti vit y of s o m e  m ari n e a cti viti es
w as l o w (f or e x a m pl e, s h ellfis h c oll e cti n g) a n d fis hi n g  w as diffi c ult u nl ess  m a d e p oss-
i bl e t hr o u g h l a b o ur-i nt e nsi v e t e c h n ol o gi es f or t h e  m a n uf a ct ur e of c a n o es, r o p es, n ets,
li n es, a n d h o o ks.  E v e n  wit h  m o d er n e q ui p m e nt t h e pr o d u cti vit y of t h e fis hi n g its elf is
s o m eti m es  m ar gi n al.5 4 D es pit e t h eir s e as o n al a p p e ar a n c e a n d o c c asi o n al a b u n d a n c e,
m a n y  m ari n e f o o ds (f or e x a m pl e, t u n a, t urtl es)  w er e u n us u al a n d oft e n u n a v ail a bl e.
Alt h o u g h vit all y i m p ort a nt f or n utriti o n, t his  m ari n e c o m p o n e nt of t h e di et s el d o m
e x c e e ds 3 0 p er c e nt of di et ar y e n er g y e v e n  wit h  m o d er n t e c h n ol o g y. 5 5

It t h er ef or e s e e ms pr o b a bl e t h at o n  O nt o n g J a v a a n d n ei g h b o uri n g at olls t h e
li mits t o t ar o pr o d u cti o n  w er e  w h at ulti m at el y li mit e d t h e gr o wt h of p o p ul ati o n.  M ost
isl a n ds  w er e  m u c h t o o s m all t o s u p p ort a gr o u n d w at er l e ns st a bl e e n o u g h t o all o w t h e
c o nstr u cti o n of t ar o s w a m ps, a n d t h e ulti m at e li mit t o t ar o pr o d u cti o n  w as t h er ef or e
i m p os e d b y isl a n d g e o m or p h ol o g y.  Di g gi n g or e nl ar gi n g t ar o s w a m ps  w as o nl y f e as-
i bl e o n si x of t h e l ar g est isl a n ds (s e e Fi g ur e 1 a n d T a bl e 1 ).

5 0 Ti m  B a yliss- S mit h, ’C o nstr ai nts o n P o p ul ati o n  Gr o wt h:  T h e  C as e of t h e P ol y n esi a n  At olls i n t h e

Pr e- c o nt a ct P eri o d ’, H u m a n  Ecology 2 ( 1 9 7 4): 2 5 9 – 9 5.
5 1 D a ni el S o ut h w ell, ‘R e m ar k o n a v o y a g e fr o m P ort J a c ks o n  N e w S o.  W al es ’, 1 7 9 1, i n S o ut h w ell,

J o ur n al a n d  L o g b o o ks 1 7 8 7– 9 1, v ol. 2,  Britis h  Li br ar y,  L o n d o n,  A d d.  Mss. 1 6 3 8 2 b; J o h n  H u nt er,

Historic al Acco u nt of t he  Tr a ns actio ns at Port J ackso n a n d  Norfolk Isl a n d ( L o n d o n: J. St o c k d al e, 1 7 9 3), 2 2 2.
5 2 W a w n, T he So ut h Se a Isl a n ders , 4 0 8.
5 3 St ei bl et al., ‘At olls ar e  Gl o b all y I m p ort a nt Sit es f or S e a bir ds ’, 1 9 0 7– 1 5; S e b asti a n St ei bl et al.,

‘A  R e n aiss a n c e of  At oll  E c ol o g y ’, A n n u al  Revie w of  Ecology,  Evol utio n a n d Syste m atics 5 5 ( 2 0 2 4): 3 0 1 – 2 2.
5 4 Ti m  B a yliss- S mit h, ‘At oll Pr o d u cti o n S yst e ms: Fis h a n d Fis hi n g o n  O nt o n g J a v a  At oll ’, i n Atoll

Pro d uctio n Syste ms: A p pro ac hes to  Eco no mic Pre history , e d.  D o u gl as  E.  Y e n a n d J. M.J.  M u m m er y ( C a n-

b err a:  D e p art m e nt of Pr e hist or y,  R es e ar c h S c h o ol of P a cifi c St u di es,  A ustr ali a n  N ati o n al  U ni v er-

sit y, 1 9 9 0), 3 7– 6 9.
5 5 B a yliss- S mit h, ‘At oll Pr o d u cti o n S yst e ms ’, t a bl es 1 a n d 2, 6 1; i d e m, ‘C o nstr ai nts ’, 2 5 9– 9 6.
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T h e r estri ct e d ar e a f or t h e i nt e nsifi c ati o n of t ar o pr o d u cti o n t h us a ct e d as t h e
ulti m at e c o nstr ai nt li miti n g t h e c arr yi n g c a p a cit y of t h es e at olls.  A n e xtr e m e li mit  w as
i m p os e d  w h er e t ar o pr o d u cti o n  w as aff e ct e d b y n at ur al dis ast ers ( dr o u g ht, h urri c a n e)
or  w h er e p o p ul ati o n gr o wt h its elf r e d u c e d t h e p er c a pit a i nt a k e of t ar o.  Di et ar y
s ur v e ys o n  O nt o n g J a v a b y  T B S i n 1 9 7 0– 1 s h o w e d t h at, at t h at ti m e a n d i n  m ost cir-
c u mst a n c es, b et w e e n 3 0 a n d 6 8 p er c e nt of t h e t ot al c al ori es c a m e fr o m Coloc asi a a n d
Cyrtos per m a t ar o a n d 1 0– 3 0 p er c e nt fr o m fis h,  w h er e as c o c o n ut c o ntri b ut e d a  m or e
st a bl e 1 5– 2 0 p er c e nt. 5 6

I n diffi c ult ti m es, f or e x a m pl e aft er t h e d a m a g e t o t ar o s w a m ps i nfli ct e d b y
t h e 1 9 6 7 h urri c a n e, t h e a m o u nt of st ar c h y c ar b o h y dr at e i n t h e di et  w as r estri ct e d
i n t h os e h o us e h ol ds  wit h l ess t ar o, a n d es p e ci all y at ti m es  w h e n i m p ort e d ri c e,
fl o ur, a n d bis c uits  w er e i n s h ort s u p pl y. If t h e c o ntri b uti o n of t ar o, ri c e, a n d s o
f ort h f ell t o 2 5 p er c e nt of t ot al di et ar y e n er g y, t h e n, j u d gi n g fr o m p e o pl e’s c o m m e nts,
w e c a n i n d e e d s u g g est t h at a f or m of ‘p o p ul ati o n pr ess ur e ’ w as b ei n g e x p eri e n c e d.  As
a r es ult of f o o d s c ar cit y,  m a n y f a mili es e mi gr at e d i n t h e y e ars 1 9 6 8 – 7 3,  m ostl y t o
H o ni ar a, t h e S ol o m o n Isl a n ds c a pit al, t o a w ait b ett er ti m es.

W e b eli e v e t h at d efi ci e n ci es i n t h e di et st art e d t o b e f elt  w h e n t h e s u p pl y of
t ar o ( or s u bstit ut es) f ell t o ar o u n d 5 0 p er c e nt of t h e di et.  T his sit u ati o n of ‘pr ess ur e ’
ar os e i n 1 9 7 0  w h e n t h e c o pr a pri c e f ell, r e d u ci n g o p p ort u niti es f or f o o d i m p orts.  As a
r es ult ‘t ar o s u bstit ut es’ i n t h e di et (ri c e, fl o ur, bis c uit)  w er e n o l o n g er a v ail a bl e f or
m ost p e o pl e, a n d t h e st ar c h y c ar b o h y dr at es c o ul d n o l o n g er b e e at e n i n t h e
a m o u nts t h at p e o pl e e x p e ct e d. 5 7

T H E O N T O N G JA V A P O P U L A TI O N

F or his pr e vi o us c al c ul ati o ns,  T B S ass u m e d t h at a n or m al p er c ei v e d li mit f or a n at oll
li k e  O nt o n g J a v a  w o ul d b e r e a c h e d  w h e n p o p ul ati o n gr o wt h or t h e d estr u cti o n of
t ar o b y n at ur al dis ast er c a us e d a d e cli n e i n t h e q u alit y of t h e di et. It  w as ass u m e d
t h at d e cli n e  w o ul d st art t o b e e x p eri e n c e d  w h e n t h e st ar c h y c ar b o h y dr at es (t h at is,
b ot h Coloc asi a a n d Cyrtos per m a t ar o) c o ul d o nl y s u p pl y 5 0 p er c e nt of t ot al f o o d
e n er g y,  wit h c o c o n uts a n d  m ari n e f o o ds pr o vi di n g al m ost all t h e r est. If t h e di et ar y
sit u ati o n c o nti n u e d t o d et eri or at e,  wit h t ar o s w a m ps i n f ull c ulti v ati o n b ut n o w
a bl e t o pr o vi d e o nl y 2 5 p er c e nt of f o o d e n er g y n e e ds, t h e n a sit u ati o n of ‘p o p ul ati o n
pr ess ur e ’ w o ul d h a v e arri v e d.  Usi n g t his a p pr o a c h,  T B S c al c ul at e d t h at i n pr e-
c o nt a ct ti m es t h e at oll c o ul d h a v e s u p p ort e d 1 0 2 0 p e o pl e at t h e 5 0 p er c e nt l e v el,
b ut d o u bl e t h at n u m b er if st ar c h y c ar b o h y dr at e c o ns u m pti o n h a d d e cli n e d t o t h e
2 5 p er c e nt l e v el. 5 8

T h es e c al c ul ati o ns  w er e  m a d e i n 1 9 7 4, a n d  w e n o w b eli e v e t h e y u n d er esti-
m at e t h e fl e xi bilit y of t h e pr e hist ori c di et as  w ell as t h e f or m er e xt e nt of Coloc asi a t ar o
if its c ulti v ati o n  w er e f ull y i nt e nsifi e d.  O ur n e w esti m at es f or t h e ar e as of t ar o s w a m ps

5 6 B a yliss- S mit h, ‘C o nstr ai nts ’, T a bl e 1 , 2 7 8.
5 7 I bi d., t a bl es 1– 4, 2 7 8, 2 8 0, 2 8 6, 2 8 7.
5 8 I bi d., T a bl e 3 , 2 8 6.
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o n t h e si x isl a n ds ar e s h o w n i n T a bl e 2 wit h n e w ass u m pti o ns a b o ut t h e r el ati v e pr o-
p orti o ns of Coloc asi a t ar o a n d gi a nt s w a m p t ar o (Cyrtos per m a ).  T h es e ar e b as e d o n n e w
i nf or m ati o n fr o m 1 9 8 6 fi el d w or k,  w hi c h s h o w e d t h at t h e f or m er e xt e nt of Coloc asi a
c ulti v ati o n  w as gr e at er t h a n  T B S h a d pr e vi o usl y ass u m e d.

O n t h e l ar g e isl a n d of  L u a n gi u a, t h e n e w s ur v e ys s h o w e d t h at q uit e l ar g e
ar e as of l a n d pr e vi o usl y s uit a bl e f or Coloc asi a w er e a b a n d o n e d i n t h e 1 9 7 0s b e c a us e
of s alt w at er fl o o di n g b y t h e 1 9 6 7 h urri c a n e. I n pl a c es, t h e f or m er l a n d us e p att er n
w as still visi bl e i n li n es of c or al fl a gst o n es  m ar ki n g t h e b o u n d ari es of f or m er Coloc asi a
pl ots. Si mil arl y, o n  K e p a e, p e o pl e r e p ort e d t h at a l ar g e o p e n ar e a f or m erl y v er y pr o-
d u cti v e f or t ar o a n d t ur m eri c h a d b e e n fl o o d e d b y t h e 1 9 6 7 h urri c a n e.  E v e n i n 1 9 8 6,
t h es e ar e as  w er e still n ot r e pl a nt e d, a p art fr o m s c att er e d pl a nts of Cyrtos per m a i n t ar o
s w a m ps  w h er e s uffi ci e nt s alt h a d l e a c h e d a w a y.

T h e 1 9 7 4 c arr yi n g c al c ul ati o ns als o u n d er esti m at e d a fl e xi bilit y of di et t h at
c o ul d h a v e all o w e d p e o pl e t o s ur vi v e b e y o n d t h e ‘2 5 p er c e nt t ar o ’ l e v el.  N ot o nl y
w o ul d t h e cir c u mst a n c es of p o p ul ati o n pr ess ur e h a v e sti m ul at e d a f urt h er i nt e nsifi c a-
ti o n of fis hi n g eff ort, b ut t h e y als o  w o ul d h a v e n e c essit at e d a n e m er g e n c y di et c o n-
t ai ni n g l ess st ar c h a n d f ar  m or e c o c o n ut t h a n p e o pl e h a d pr e vi o usl y r e g ar d e d as
t ol er a bl e.

T h er e is n o w e vi d e n c e fr o m els e w h er e t h at at oll di ets c a n c o nt ai n r e m ar k-
a bl y hi g h pr o p orti o ns of c o c o n ut.  D et ail e d di et ar y s ur v e ys o n F a k a of o at oll i n t h e
T o k el a u gr o u p s h o w e d t h at t h eir di ets c o nt ai n e d 1 8 – 2 3 p er c e nt of e n er g y d eri v e d
fr o m st ar c h y c ar b o h y dr at es a n d 1 0– 1 2 p er c e nt fr o m fis h.  T h es e di ets als o c o nt ai n e d
a hi g h pr o p orti o n of f o o d e n er g y fr o m c o c o n ut,  w h er e c o c o n uts  w er e al w a ys a b u n-
d a ntl y a v ail a bl e i n v ari o us f or ms ( gr e e n, ri p e, s pr o uti n g). I n t hr e e l ar g e-s c al e
s ur v e ys of t h e f o o d c o ns u m pti o n of p e o pl e o n F a k a of o at oll o v er a t hr e e- m o nt h

T A B L E 2:  T h e pr e hist ori c e xt e nt of t ar o s w a m ps o n  O nt o n g J a v a at oll, s h o wi n g esti m at es f or
t h e a m o u nt of Cyrtos per m a a n d Coloc asi a c ulti v ati o n cir c a 1 8 7 0 b ef or e t h e o ns et of t h e c ol o ni al
e c o n o m y i n t h e 1 8 8 0s a n d t h e s e v er e d e p o p ul ati o n t h at f oll o w e d

Isl a n d

T ar o s w a m ps b ef or e si g nifi c a nt c ol o ni al c o nt a ct ( h e ct ar es)

Cyrtos per m a  Coloc asi a f all o w  T O T A L

L u a n gi u a 3 6. 9 7 1 2. 1 0 0. 1 0 4 9. 1 7
K eil a 0. 8 7 1. 1 1 0. 0 1 1. 9 9
K e m al u 0. 3 0 0. 4 4 0. 0 1 0. 7 5
K el o m a 0. 2 5 0. 2 4 0. 0 1 0. 5 0
K e p a e 0. 0 7 0. 2 9 0. 0 1 0. 3 7
T ot al f or  L u a n gi u a si d e

3 8. 4 6 1 4. 1 8 0. 1 4 5 2. 7 8
P el a u 1. 9 0 2. 8 0 0. 1 1 4. 8 1
T ot al f or  O nt o n g J a v a at oll
1 2 0 isl a n ds 4 0. 3 6 1 6. 9 8 0. 2 5 5 7. 5 9

S o ur c e:  T h e ar e as s h o w n d eri v e fr o m t h e s a m e s o ur c es as T a bl e 1 ,  m o difi e d f or all t ar o s w a m ps o n t h e  L u a n gi u a si d e
of t h e at oll b y n e w i nf or m ati o n fr o m 1 9 8 6 c o n c er ni n g t h e li k el y f or m er e xt e nt of Coloc asi a a n d t ur m eri c c ulti v ati o n.
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p eri o d, t h e d at a s h o w e d t h at c o c o n ut pr o vi d e d o n a v er a g e 5 4 – 6 9 p er c e nt of t h e
e n er g y i n t h e di et. 5 9

W h at pr e hist ori c p o p ul ati o n l e v els c a n  w e c al c ul at e f or  O nt o n g J a v a if b ot h
l a n d us e i nt e nsit y ( m or e Coloc asi a , l ess Cyrtos per m a ) a n d a m o u nts of c o c o n ut i n t h e di et
ar e a dj ust e d t o all o w us t o  m o d el a  m or e e xtr e m e s c e n ari o ? I n T a bl e 3 ar e s h o w n t h e
n e wl y c al c ul at e d fi g ur es f or b ot h t h e 2 5 p er c e nt t ar o s c e n ari o ( ‘p o p ul ati o n pr ess ur e ’)
a n d t h e 1 0 p er c e nt t ar o s c e n ari o ( ‘e xtr e m e crisis ’).  T h e c al c ul ati o ns s h o w t h at t h e
f o o d e n er g y g e n er at e d fr o m t h e  L u a n gi u a si d e of t h e at oll, fr o m t ar o gr o w n o n t h e
isl a n ds of  L u a n gi u a,  K eil a,  K e m al u,  K el o m a, a n d  K e p a e, c o ul d h a v e a m o u nt e d t o
3 5 2  milli o n k c al p er y e ar ( 7 2 p er c e nt fr o m Coloc asi a , 2 8 p er c e nt fr o m Cyrtos per m a ).
O n t h e P el a u si d e,  wit h s w a m ps o nl y o n P el a u isl a n d its elf, t h e e q ui v al e nt a m o u nt
is 5 5  milli o n k c al ( 9 1 p er c e nt Coloc asi a , 9 p er c e nt fr o m Cyrtos per m a ).  T h e at oll’s
a n n u al t ot al is t h er ef or e 4 0 7  milli o n k c al ( 7 4 p er c e nt Coloc asi a a n d 2 6 p er c e nt
Cyrtos per m a ).

I n t his  m o d el, a n d u n d er t h e t w o pr oj e ct e d di et ar y s c e n ari os, t h e 2 5 p er c e nt
‘p o p ul ati o n pr ess ur e ’ s c e n ari o s u g g ests a t ot al at oll p o p ul ati o n of 2 4 8 0 ( 2 1 4 6 i n
L u a n gi u a, 3 3 4 i n P el a u).  T h e e xtr e m e crisis s c e n ari o,  wit h st ar c h c o ns u m pti o n
f alli n g t o 1 0 p er c e nt of t h e di et, s u g g ests a  m a xi m u m at oll p o p ul ati o n of 6 1 9 5
( 5 3 6 0 i n  L u a n gi u a, 8 3 5 i n P el a u).  T h es e c al c ul ati o ns ass u m e a n a n n u al r e q uir e m e nt
f or f o o d e n er g y of 6 5 7, 0 0 0 k c al p er c a pit a (s e e T a bl e 3 ).  T his a v er a g e e n er g y r e q uir e-
m e nt, li k e ot h er ass u m pti o ns, c o ul d b e r ais e d or l o w er e d if n e w d at a s u g g est it is
u nr e alisti c.

A t ot al at oll p o p ul ati o n of ar o u n d 2 5 0 0, as pr oj e ct e d i n t h e 2 5 p er c e nt s c e n-
ari o, is n ot as l ar g e a p o p ul ati o n as  w as esti m at e d b y s o m e of t h e e arl y visit ors t o
O nt o n g J a v a. I n 1 9 0 0,  w h e n H M S  Torc h bri efl y t o ur e d t h e at oll t o d e cl ar e t h e
Britis h Pr ot e ct or at e, a n esti m at e of 2 – 3 0 0 0 f or t h e t ot al p o p ul ati o n  w as r e p ort e d,
alt h o u g h t h e e vi d e n c e f or t his cl ai m is u n c ert ai n. Torc h s a w o nl y t h e isl a n ds
sit u at e d o n t h e at oll’s s o ut h er n ri m b et w e e n  L u a n gi u a a n d  K eil a, a n d di d n ot visit
P el a u at all. 6 0

T h e f oll o wi n g y e ar,  B e n ni gs e n esti m at e d a n at oll t ot al of  m or e t h a n 3 0 0 0
p e o pl e,  w h o  w er e t h e n pr o d u ci n g a n n u all y a b o ut 3 0 0 t o ns of c o pr a. 6 1 All o bs er v ers
at t his ti m e r e p ort t h at t h e p o p ul ati o n  w as i n r a pi d d e cli n e.  T e n y e ars l at er i n
1 9 1 0, S arf ert r e p ort e d t h at o nl y  L u a n gi u a a n d P el a u still h a d p er m a n e nt
vill a g es,  wit h p o p ul ati o ns of 1 0 0 0 a n d 3 – 4 0 0, r es p e cti v el y.  K eil a n o l o n g er h a d
p er m a n e nt r esi d e nts, a n d all t h e s m all er isl a n ds  w er e visit e d o nl y t o c oll e ct c o c o n uts
or f or fis hi n g. S arf ert esti m at e d t h at t h e pr e- c o nt a ct p o p ul ati o n of t h e at oll h a d

5 9 I a n  A. Pri or et al., ‘C h ol est er ol,  C o c o n uts a n d  Di et o n P ol y n esi a n  At olls:  A  N at ur al  E x p eri m e nt:

T h e P u k a p u k a a n d  T o k el a u Isl a n d St u di es ’, A meric a n Jo ur n al of  Cli nic al  N utritio n 3 4 ( 1 9 8 1): 1 5 5 2 – 6 1;

Wi ns o m e  R.  H ar di n g et al., ‘Di et ar y S ur v e ys fr o m t h e  T o k el a u Isl a n ds  Mi gr a nt St u d y ’, Ecology of

Foo d a n d  N utritio n 1 9, n o. 2 ( 1 9 8 6): 8 3 – 9 7.
6 0 A n o n., P acific Isl a n ds,  Vol. 1  Wester n  Gro u ps , 4t h e d. ( L o n d o n:  Britis h  A d mir alt y, 1 9 0 8), 3 4 5.
6 1 V.  B e n ni gs e n, ‘Ü b er ei n e  R eis e n a c h d e n d e uts c h e n u n d e n glis c h e n S al o m o ns-I ns el n ’, De utsc hes

Kolo ni al bl att 1 2 ( 1 9 0 1): 1 4.
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b e e n a b o ut 4 0 0 0 p e o pl e, li vi n g i n s ettl e m e nts o n  L u a n gi u a, P el a u, a n d f o ur ot h er
isl a n ds.6 2

S o m e of t h e d e cli n e  w as t h e r es ult of n e w e pi d e mi cs.  Gi v e n its fr e q u e nt
G er m a n a n d  A ustr ali a n c o n n e cti o ns t hr o u g h t h e c o pr a tr a d e, it s e e ms u nli k el y t h at
O nt o n g J a v a es c a p e d fr o m t h e gl o b al p a n d e mi c of s o- c all e d  R ussi a n I nfl u e n z a
( 1 8 8 9– 1 9 0 4), a hi g hl y c o nt a gi o us vir us t h at r e a c h e d S y d n e y i n 1 8 9 0. 6 3 It  w as
r e p ort e d o n  O nt o n g J a v a i n 1 9 0 6 t h at a n i nfl u e n z a e pi d e mi c h a d c a us e d 3 0 – 4 0
d e at hs e a c h d a y. 6 4 I n a d diti o n t h er e  w as  m ort alit y fr o m n e w i nf e cti o ns t h at
b e c a m e e n d e mi c, n ot a bl y  m al ari a, d ys e nt er y, a n d t u b er c ul osis, all of  w hi c h  w er e
i ntr o d u c e d aft er t h e o ns et of t h e c o pr a tr a d e i n t h e 1 8 8 0s. It  w as t h es e dis e as es
t h at  H o g bi n i d e ntifi e d as t h e  m ai n c a us e of p o p ul ati o n d e cli n e, a pr o c ess t h at

T A B L E 3:  D at a f or t h e esti m at e d pr o d u cti vit y of  O nt o n g J a v a ’s Cyrtos per m a a n d Coloc asi a
g ar d e ns s h o wi n g t h e p o p ul ati o n n u m b ers t h at c o ul d b e s ust ai n e d u n d er t w o s c e n ari os: ( 1)
m o d er at e p er c ei v e d p o p ul ati o n pr ess ur e,  wit h o nl y 2 5 p er c e nt of di et ar y e n er g y d eri v e d fr o m
t h e t w o st ar c h y c ar b o h y dr at e cr o ps; ( 2) e xtr e m e pr ess ur e,  wit h o nl y 1 0 p er c e nt of di et ar y
e n er g y d eri v e d fr o m t h e t w o cr o ps

Isl a n ds

F O O D  E N E R G Y  D E RI V E D fr o m
t ar o s w a m ps i n f ull pr o d u cti o n

b ef or e circ a 1 8 7 5

P O P U L A TI O N p ot e nti all y
s u p p ort e d ( a)

( milli o ns k c al p er h e ct ar e p er y e ar) S c e n ari o 1:
T ar o 2 5 %
of di et ar y
e n er g y

S c e n ari o 2:
T ar o 1 0 %
of di et ar y
e n er g yCyrtos per m a  Coloc asi a

T ar o
t ot al

( b) ( c) ( d) ( e)

T ot al f or  L u a n gi u a
1 0 0 2 5 2 3 5 2 2, 1 4 6 5, 3 6 0

T ot al f or P el a u 5 5 0 5 5 3 3 4 8 3 5
T ot al f or  O nt o n g J a v a at oll

1 0 5 3 0 2 4 0 7 2, 4 8 0 6, 1 9 5

N ot es: ( a)  T h es e t w o s c e n ari os ar e p o p ul ati o n esti m at es f or circ a 1 8 7 5, b ef or e t h e o ns et of t h e  m ar k et e c o n o m y a n d t h e
d e p o p ul ati o n t h at f oll o w e d. F or  m ulti pli ers f or t h e  m e a n pr o d u cti vit y of Cyrtos per m a a n d Coloc asi a , s e e  B a yliss- S mit h,
‘C o nstr ai nts ’, 2 8 2.  D at a f or  L u a n gi u a i n cl u d e t h e isl a n ds of  L u a n gi u a,  K eil a,  K e m al u,  K el o m a, a n d  K e p a e; d at a f or
P el a u ar e f or t h at isl a n d o nl y (s e e T a bl e 2 ). ( b)  T o c al c ul at e f o o d e n er g y pr o d u cti o n t h e pr oj e ct e d Cyrtos per m a ar e a (s e e
T a bl e 2 ) is  m ulti pli e d b y 2. 6  milli o n k c al p er h e ct ar e p er y e ar; ( c)  T o c al c ul at e f o o d e n er g y pr o d u cti o n t h e pr oj e ct e d
Coloc asi a ar e a (s e e T a bl e 2 ) is  m ulti pli e d b y 1 7. 8  milli o n k c al p er h e ct ar e p er y e ar. ( d)  C al c ul at e d ass u mi n g a n a n n u al
di et ar y r e q uir e m e nt of 6 5 7, 0 0 0 k c al p er c a pit a, i n a s c e n ari o of p er c ei v e d p o p ul ati o n pr ess ur e (i. e. 2 5 p er c e nt e n er g y
fr o m t ar o). ( e)  C al c ul at e d ass u mi n g a n a n n u al di et ar y r e q uir e m e nt of 6 5 7, 0 0 0 k c al p er c a pit a, i n a s c e n ari o of
p er c ei v e d p o p ul ati o n pr ess ur e (i. e. 1 0 p er c e nt e n er g y fr o m t ar o).

6 2 S arf ert a n d  D a m m, L u a ngi u a u n d  N uk u m a n u , 3 3– 5.
6 3 F.  B. S mit h, ‘T h e  R ussi a n I nfl u e n z a i n t h e  U nit e d  Ki n g d o m 1 8 8 9 – 1 8 9 4 ’, Soci al  History of  Me dici ne

8, n o. 1 ( 1 9 9 5): 5 5 – 7 7.
6 4 A.  Kr a m er, ‘U n v er öff e ntli c ht e  A uf z ei c h n u n g e n v o n  L u a n gi u a,  N u k u m a n u u n d  T a k u u, 1 9 0 6 ’,

cit e d b y S arf ert a n d  D a m m, L u a ngi u a u n d  N uk u m a n u , 3 7.
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b e g a n ‘at l e ast 1 5 y e ars aft er t h e tr a d ers ’, t h at is, aft er c. 1 8 8 0. It  w as dis e as e t h at
r es ult e d i n a n  O nt o n g J a v a p o p ul ati o n i n 1 9 0 0 t h at n u m b er e d, i n his vi e w, ‘at
l e ast 5 0 0 0 p e o pl e’, a n d  w as r e d u c e d t o f e w er t h a n 1 5 0 0  wit hi n a d e c a d e.6 5 A n ori g-
i n al at oll p o p ul ati o n of 5 0 0 0 or 5 5 0 0  w as t h e n u m b er q u ot e d b y t h e  E n glis h c o pr a
tr a d er  H ar ol d  M ar k h a m,  w h o li v e d i n  L u a n gi u a vill a g e fr o m 1 9 0 7 u ntil 1 9 2 3, a n d
his esti m at e  w as r e p e at e d b y ot h ers. 6 6

O ur a p pr o a c h t o c al c ul ati n g t h e si z e of t h e  O nt o n g J a v a p o p ul ati o n, if
t h at p o p ul ati o n  w er e usi n g t h e at oll’s r es o ur c es t o t h e  m a xi m u m, is b as e d o n
o ur  w ell-r es e ar c h e d d at a f or t ar o s w a m p ar e a, Coloc asi a a n d Cyrtos per m a pr o-
d u cti vit y, a n d s ur v e ys a n d e xtr a p ol ati o ns f or t h e q u alit y of at oll di et.  O ur c al c u-
l at e d  m a xi m u m ‘c arr yi n g c a p a cit y ’ s h o ws a p o p ul ati o n of 6 1 9 5 p e o pl e (T a bl e 3 ).
T his esti m at e s u p p orts  H o g bi n ’s c o n cl usi o n t h at ‘w e c a n s af el y s a y t h at at t h e
o p e ni n g of t h e [ 2 0t h] c e nt ur y t h er e  w er e at l e ast 5 0 0 0 p e o pl e ’ a n d t h at, a c c or d-
i n g t o i nf or m a nts, t h e d e cli n e h a d alr e a d y b e g u n  wit h a s e v er e e pi d e mi c b ef or e
1 9 0 0.  H o g bi n d o u bt e d, h o w e v er, if t h e p o p ul ati o n ‘e v er  w e nt  m u c h b e y o n d
6, 0 0 0 ’.6 7

H o g bi n ’s cl ai ms  m at c h o ur o w n  m a xi m u m c arr yi n g c a p a cit y c al c ul ati o n,
b ut n o n e of t h es e esti m at es c a n b e t est e d  wit h o ut ar c h a e ol o gi c al s ur v e ys or n e w
hist ori c al d at a.  W e c a n n ot e, h o w e v er, t h at t h e s c al e of p o p ul ati o n d e cli n e t h at
t h e fi g ur es s u g g est, a c oll a ps e fr o m o v er 5– 6 0 0 0 b ef or e 1 8 7 0 t o t h e 5 8 8 p e o pl e
r e c or d e d i n t h e 1 9 3 9 c e ns us, is n ot si g nifi c a ntl y diff er e nt fr o m t h e  m ost s e v er e
c as es of d e p o p ul ati o n d o c u m e nt e d els e w h er e i n t h e P a cifi c. 6 8 F or e x a m pl e, t h e
p o p ul ati o n of  T a k u u, a n at oll 2 2 0 k m  w est of  O nt o n g J a v a, c oll a ps e d fr o m
a b o ut 6 5 0 b ef or e 1 8 5 0, t o 6 4 i n 1 8 8 4 a n d 1 7 i n 1 8 9 6. 6 9 Si mil arl y, t h e hi g h
isl a n d of  A n eit y u m i n  V a n u at u h a d a p o p ul ati o n t h at f ell fr o m a b o ut 3 5 0 0 i n
1 8 3 0 t o b el o w 2 0 0 i n 1 9 3 0, f oll o wi n g e pi d e mi cs of i nfl u e n z a,  m e asl es, di p ht h eri a,
a n d d ys e nt er y. 7 0

O ur fi g ur es s u g g est t h at  O nt o n g J a v a ’s p o p ul ati o n s uff er e d a d e cli n e of 9 0
p er c e nt o v er a p eri o d of 7 0 y e ars, a n d t h e  wi d er c o m p aris o ns s u g g est t h at u nf ort u-
n at el y t h e s c al e of its c oll a ps e  w as n ot u ni q u e.  M a n y P a cifi c isl a n d p o p ul ati o ns s uf-
f er e d a s u d d e n cr as h fr o m a n e pi d e mi c of d ys e nt er y,  m e asl es, i nfl u e n z a, or
s m all p o x, c a usi n g a n i niti al l oss of 2 0– 7 0 p er c e nt of t h eir pr e- c o nt a ct p o p ul ati o n,

6 5 H o g bi n, ‘Pr o bl e m of  D e p o p ul ati o n ’, 5 3.
6 6 B a yliss- S mit h, ‘O nt o n g J a v a  D e p o p ul ati o n, 4 2 7.
6 7 H o g bi n, ‘Pr o bl e m of  D e p o p ul ati o n ’, 4 5.
6 8 J e a n- L o uis  R all u, ‘Pr e- a n d P ost- C o nt a ct P o p ul ati o n i n Isl a n d P ol y n esi a ’, i n T he  Gro wt h a n d  Col-

l a pse of P acific Isl a n d Societies: Arc h aeologic al a n d  De mogr a p hic Pers pectives, e d. P atri c k  V.  Kir c h a n d J.- L.

R all u ( H o n ol ul u:  U ni v ersit y of  H a w ai ‘i Pr ess, 2 0 0 7), 1 5– 3 4.
6 9 Ti m  B a yliss- S mit h, ‘T h e  C e ntr al P ol y n esi a n  O utli er P o p ul ati o ns si n c e  E ur o p e a n  C o nt a ct ’, i n

P acific Atoll Po p ul atio ns, e d.  V er n  C arr oll ( H o n ol ul u:  U ni v ersit y of  H a w ai ‘i Pr ess, 1 9 7 4): 2 8 6– 3 4 3.
7 0 M att h e w J. T. S pri g gs, ‘P o p ul ati o n i n a  V e g et a bl e  Ki n g d o m:  A n eit y u m Isl a n d ( V a n u at u) at

E ur o p e a n c o nt a ct i n 1 8 3 0 ’, i n T he  Gro wt h a n d  Coll a pse of P acific Isl a n d Societies , e d.  Kir c h a n d

R all u, 2 7 8 – 3 0 6.
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b ut i n  m ost c as es t his cr as h  w as f oll o w e d b y a p eri o d of sl o w r e c o v er y. 7 1 I n t h e
O nt o n g J a v a c as e, h o w e v er, t h er e  w as n o sl o w r e c o v er y u ntil aft er 1 9 4 0 b e c a us e
of t h e n e g ati v e eff e cts of  m al ari a, r e d u ci n g  w o m e n ’s f ertilit y a n d c a usi n g hi g h
l e v els of i nf a nt  m ort alit y.7 2

A N O V E R P O P U L A T E D A T O L L ?

T h e e a g er n ess of t h e p e o pl e of  O nt o n g J a v a f or tr a d e  wit h visiti n g s hi ps, t h eir att a c ks
o n  w h ali n g s hi ps fr o m t h e 1 8 3 0s o n w ar ds, a n d t h e J a mes  Bir nie m ass a cr e of 1 8 7 4 ar e
all e v e nts t h at c a n b e i nt er pr et e d as c o nsist e nt  wit h s y m pt o ms of o v er p o p ul ati o n. 7 3

F urt h er e vi d e n c e c o m es fr o m c o m m e nts a b o ut f o o d  m a d e b y  Willi a m  W a w n i n
1 8 8 8,  w hi c h s u g g est a p o p ul ati o n li vi n g o n t h e v er g e of s c ar cit y, es p e ci all y i n
P el a u.  W a w n  w as r e cr uiti n g l a b o ur f or t h e  Q u e e nsl a n d pl a nt ati o ns a n d h a d s o m e
s u c c ess at b ot h  L u a n gi u a (f o ur r e cr uits) a n d P el a u (s e v e n r e cr uits).  At P el a u, t h e
c hi ef c a m e o n b o ar d i n t h e e v e ni n g ‘a n d  m a d e a n a wf ul f e e d of f o wl a n d y a ms ’ r et ur n-
i n g n e xt  m or ni n g ‘f or a n ot h er f e e d’.

W a w n ’s o v er all i m pr essi o n  w as t h at ‘n o w a n d t h e n P al a u [ P el a u] s uff ers fr o m
s h ort c o m m o ns’, a n d h e f o u n d t h e s a m e sit u ati o n o n t h e n ei g h b o uri n g at oll of
N u k u m a n u,  w h er e ‘it s e e m e d as t h o u g h t his p e o pl e, als o,  w er e affli ct e d  wit h s h ort
c o m m o ns ’.  O n b ot h at olls his  m ai n t a cti c f or o bt ai ni n g l a b o ur r e cr uits  w as t o off er
t h e c hi efs a n d t h eir e nt o ur a g e pl e nt y of f o o d i n cl u di n g ‘c urri e d f o wl, b oil e d y a m,
s oft br e a d, a n d  w ell-s w e et e n e d t e a’. I n all his d e ali n gs o n t h e at oll his r ul e  w as ‘N o
b o ys: n o gr u b ’, i n ot h er  w or ds, ‘if I g et n o l a b o ur r e cr uits, y o u g et n o gifts of
f o o d’.7 4 W a w n ’s e m p h asis o n usi n g f o o d as a n i n c e nti v e f or tr a d e c o ntr asts  wit h his
n or m al pr a cti c es i n t h e S ol o m o ns a n d  V a n u at u d uri n g  m or e t h a n t w e nt y tr a di n g
v o y a g es t h at h e  m a d e b ef or e t his 1 8 8 8 v o y a g e t o t h e at olls. I n t h e s o ut h w est
P a cifi c his us u al t a cti c  w as t o o bt ai n f o o d f or his p ass e n g ers a n d cr e w b y tr a di n g
t o b a c c o, b ut o n  O nt o n g J a v a t h er e  w as n o s ur pl us f o o d a v ail a bl e t o hi m.

T h er e  w er e pl e nt y of  m e n  w h o s h o w e d a  willi n g n ess t o l e a v e  O nt o n g J a v a at
t his ti m e.  Aft er tr a di n g c o nt a ct b e g a n i n 1 8 7 5, at l e ast 1 1 2  m e n  w er e r e cr uit e d f or
pl a nt ati o n  w or k i n  Q u e e nsl a n d, a n d at l e ast 3 2  m e n  w e nt t o Fiji,  w hil e ot h ers
w or k e d o n i nt er-isl a n d s hi ps. 7 5 T h os e  w h o r e m ai n e d o n t h e at oll  m o v e d r a pi dl y
t o w ar ds  m a ki n g c o pr a a n d s elli n g t his c o m m o dit y t o r esi d e nt tr a d ers, t h e first of

7 1 B. S. P e n m a n, S.  G u pt a, a n d  G. D. S h a n ks, ‘R a pi d  M ort alit y  Tr a nsiti o n of P a cifi c Isl a n ds i n t h e

1 9t h c e nt ur y ’, E pi de miology a n d I nfectio n 1 4 5, n o. 1 ( 2 0 1 7): 1 – 1 7.
7 2 B a yliss- S mit h, ‘O nt o n g J a v a:  D e p o p ul ati o n a n d  R e p o p ul ati o n ’, 4 3 1– 5 9.
7 3 Ti m  B a yliss- S mit h, ‘T h e  Ori gi ns of  C o- or di n at e d  Vi ol e n c e o n  O nt o n g J a v a  At oll, S ol o m o n

Isl a n ds’, arti cl e i n pr e p ar ati o n ( 2 0 2 5).
7 4 W a w n, T he So ut h Se a Isl a n ders , 4 1 1– 1 3.
7 5 C h arl es  A. Pri c e a n d  E.  B a k er, ‘Ori gi ns of P a cifi c Isl a n ds  L a b o ur ers i n  Q u e e nsl a n d, 1 8 6 3 – 1 9 0 4:

A  R es e ar c h  N ot e ’, J P H 1 1, n o. 2 ( 1 9 7 6): 1 0 6 – 2 1; J eff Si e g el, ‘Ori gi ns of P a cifi c Isl a n ds  L a b o ur ers

i n Fiji’, J P H 2 0, n o. 1 ( 1 9 8 5): 4 2 – 5 4;  C h arl es  M.  W o o df or d, Colo ni al P a pers, A n n u al  No. 3 4 7,  Britis h

Solo mo n Isl a n ds ( L o n d o n:  His  M aj est y’s St ati o n er y  Offi c e, 1 9 0 1), 9, s e cti o n o n ‘L a b o ur tr a d e ’.
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w h o m  w as pr es e nt t e m p or aril y i n t h e l at e 1 8 8 0s.  B y 1 8 9 5 a p er m a n e nt tr a di n g st ati o n
h a d b e e n s et u p, a n d fr o m t h at d at e u ntil 1 9 4 0,  G er m a n, S w e dis h,  Britis h, or  A ustr a-
li a n tr a d ers  w er e i n c o nti n u o us r esi d e n c e a n d  m u c h c o pr a  w as e x p ort e d.7 6 As a r es ult,
t h e at oll di et  m o v e d t o w ar ds a n i n cr e asi n g d e p e n d e n c e o n i m p ort e d f o o d, es p e ci all y
t ar o s u bstit ut es i n t h e f or m of ri c e, fl o ur, bis c uit, a n d s u g ar.7 7

C o pr a  w as s e e n o n  O nt o n g J a v a as a  w a y of s atisf yi n g t h e p e o pl e ’s n e w n e e ds
(st e el t o ols, c ali c o, t o b a c c o) t hr o u g h tr a d e b ut als o as a  w a y f or p e o pl e t o s ol v e t h e ol d
pr o bl e m of fi n di n g t ar o s u bstit ut es (ri c e, fl o ur, bis c uit) a n d s o es c a p e fr o m t h e i m p ossi-
bilit y of eit h er e xt e n di n g or i nt e nsif yi n g t ar o pr o d u cti o n.  T h e n e w c ol o ni al e c o n o m y
i ntr o d u c e d n e w pr o bl e ms a n d i nf e cti o ns, b ut als o r e d u c e d t h e f or m er t hr e at of o v er-
p o p ul ati o n,  wit hi n a n at oll e n vir o n m e nt  w h er e it h a d b e e n i m p ossi bl e t o e nl ar g e si g-
nifi c a ntl y or t o di v ersif y t h e at oll ’s f o o d r es o ur c es b e y o n d t ar o, c o c o n ut, a n d fis h.

C O N C L U SI O N

F or a f e w y e ars, c ol o ni al tr a d e e n h a n c e d t h e f o o d s e c urit y of t h e at oll, b ut t h es e
b e n efits  w er e s h ort-li v e d. It  w as pr o b a bl y i n t h e 1 8 8 0s t h at t h e p o p ul ati o n first e x p eri-
e n c e d t h e tr a gi c eff e cts of i ntr o d u c e d dis e as e a n d t h e o ns et of p o p ul ati o n c oll a ps e.
O ur d at a o n t h e t ar o s w a m ps a n d t h eir pr o d u cti vit y, a n d o ur ass u m pti o ns a b o ut
t h e r ol e of t ar o i n t h e di et, h a v e all o w e d us t o c al c ul at e a t ot al pr e- c o nt a ct p o p ul ati o n
of a b o ut 6 2 0 0, b ut o nl y if cir c u mst a n c es all o w e d a n i nt e nsi v e us e of t h e t ar o s w a m ps
a n d if p e o pl e c o ul d t ol er at e a n at oll di et i n  w hi c h o nl y 1 0 p er c e nt of di et ar y e n er g y
d eri v e d fr o m Coloc asi a a n d Cyrtos per m a t ar o.  W e s u g g est t h at a fi g ur e of a b o ut 6 0 0 0
p e o pl e r e pr es e nts t h e at oll ’s a bs ol ut e c arr yi n g c a p a cit y.  T his c o n cl usi o n pr o vi d es
s o m e s u p p ort f or hist ori c al esti m at es t h at s u g g est e d t h e t ot al p o p ul ati o n h a d pr o b a bl y
st a bili z e d i n t h e r a n g e 5 0 0 0– 5 5 0 0 p e o pl e.

As a r es ult of t h e eff e cts of c ol o ni alis m, t h e i m p ort a n c e of t ar o  w as gr e atl y
di mi nis h e d, a n d t o r e c o g ni z e t h e f or m er r ol e of t ar o s w a m ps i n t h e at oll ’s c ult ur al
l a n ds c a p e r e q uir es t h e ki n d of hist ori c al r e c o nstr u cti o n t h at t his arti cl e h as att e m pt e d.
I n o ur  w ar mi n g  w orl d,  wit h cli m at e, s e a l e v el, a n d s e a t e m p er at ur e all c h a n gi n g, b ot h
Coloc asi a a n d Cyrtos per m a l o o k v ul n er a bl e a n d t h e t ar o s w a m ps of  O nt o n g J a v a ar e
i n cr e asi n gl y s u bj e ct t o s alt w at er i ntr usi o n.  As a r es ult,  w e c a n e x p e ct t h at b y t h e
mi d- 2 1st c e nt ur y t his c o m p o n e nt of t h e at oll ’s c ult ur al l a n ds c a p e  will b e l ar g el y
r e pl a c e d b y ti d al  m a n gr o v e s w a m ps t h at  will pr o d u c e al m ost n o f o o d.  O nt o n g
J a v a’s c o n n e cti o ns t o t h e  m ar k et e c o n o m y h a v e e x p a n d e d si n c e t h e 1 8 8 0s a n d t his
gr o wi n g d e p e n d e n c e is n o w t a ki n g pl a c e i n t h e c o nt e xt of a  w ar mi n g  w orl d
l e a di n g t o a gr e at r e d u cti o n i n t h e at oll’s s u bsist e n c e c a p a cit y.  T h e r e d u c e d ar e a of
us e a bl e t ar o s w a m ps a n d t h eir t hr e at e n e d d estr u cti o n b y risi n g s e a l e v els ar e t h e
m ost dr asti c s y m pt o ms of t his l oss of a ut o n o m y a n d s elf-s uffi ci e n c y.

7 6 A n o n., ‘A us z u g ’, 8 7– 8;  A n o n., ‘St atisti k ’, N ac hric hte n ü ber K aiser- Wil hel ms- L a n d u n d de n  Bis m arck-

Arc hi pel [ R e p orts o n  K ais er  Wil h el ms  L a n d a n d t h e  Bis m ar c k  Ar c hi p el a g o] 1 1 ( 1 8 9 5): 4 1.
7 7 B a yliss- S mit h et al., ‘M a n a gi n g  O nt o n g J a v a ’, 5 7.
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