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I n  the i n i t i a l  des ign  of t he  Unesco/UNFPA 
Project  i n  F i j i ,  one of t h e  s t a t e d  ob jec t ives  
was s c i e n t i f i c  d e s c r i p t i o n  of t h e  agro logica l  
qualities of the  l and  resources ,  toge ther  
with an estimate of t h e i r  capac i ty  t o  with- 
stand and support  c u l t i v a t i o n .  
was an emphasis on t h e  dynamics of change i n  
the so i l -vege ta t ion  complex, viewed as t h e  
expression of i n t e r a c t i o n  between v a r i a b l e  
environmental condi t ions  and the  impact of 
changing human occupance. Following the  
conclusion of a mutual ly  welcomed agree- 

- ment between Unesco and ORSTOM, and ap- 
proval of t h i s  agreement by the  Govern- 
ment of F i j i ,  t he  p re sen t  au thors  w e r e  char- 

- ged with pr imary- respons ib i l i ty  f o r  t h i s  
. task, i n  co l l abora t ion  w i t h  o t h e r  members 

d i r ec t ly  r e c r u i t e d  by t h e  p ro jec t .  F i e i d  
- work w a s  c a r r i e d  o u t  on f ive  i s l a n d s  (Lakeba, 

Taveuni, Nairai, B a t i k i  and Kabara) among 
which four  w e r e  a l s o  s tud ied  from o the r  
points  of view. I n  terms of t h e i r  ecology, 
none of these  i s l a n d s  w a s  prev ious ly  w e l l -  
described. The major source  on t h e  s o i l  and 
\%:etation of F i j i  (Twyford and Wright 1965) 
2s concerned p r i n c i p a l l y  w i t h  the  two main 
i s lands  - V i t i  Levu and Vanua Levu - and 
discussion of t h e  s m a l l e r  i s l a n d s  i s  based 
only on reconnaissance. 
f o r  s tudy i n  the  p re sen t  p r o j e c t  w e r e  selec- 

- ted on the  b a s i s  of t h e i r  r ep resen ta t iveness  
h terms of t h e  range of eco log ica l  condit- 
ions  encountered i n  t h e  e a s t e r n  p a r t  of F i j i .  
%ceover ,  a l l  had been heav i ly  a f f ec t ed  by 

, human occupation, and hence w e r e  pa r t i cu la r -  
l y  appropr ia te  f o r  s tudy  i n  a p i l o t  p r o j e c t  
H t h i n  the  Man and t h e  Biosphere Programe 
Of Unesco. 
appear t h a t  t hese  i s l a n d s  w e r e  f i r s t  popu- 
l a t e d  by man about 3000 yea r s  ago1. 
occupation must be  presumed t o  have i n i t i a -  
t ed  a range of environmental t ransformations,  
by c lea r ing  of t h e  f o r e s t  and use of f i r e .  

Added t o  t h i s  
+ 

- 

The i s l a n d s  chosen 

On p resen t  evidence, i; would 

Such 

The ' t a l a s i g a  formation - t h e  most extreme 
of a range of pyrophyt ic  formations supported 
by very degraded soils - w a s  e i t h e r  formed o r  
g r e a t l y  enlarged as a r e s u l t  of t h i s  i n t e r -  
ference.  S o i l  e ros ion ,  and t h e  c rea t ion  of 
l a r g e  areas of colluvium, may a l so  be presumed 
t o  have arisen from, o r  been accelerated by, 
t h e  in t e r f e rence  of man w i t h  na tu ra l  environ- 
mental process2. 

I n  s o  far as t h e  team w a s  concerned wi th  
eva lua t ing  the  s u i t a b i l i t y  of land f o r  ag r i -  
c u l t u r a l  use,  which w a s  its pragmatic objec t -  
ive, t h e  contex t  had t o  b e  a search f o r  the 
opt imal  production capac i ty  of these environ- 
ments, cons i s t en t  w i t h  p reserva t ion  o r  amelio- 
r a t i o n  of ecosystems that are already i n  a 
very  uns tab le  condi t ion .  It w a s  decided t o  
base  the  work on t h e  t a s k  of  c l a s s i f i c a t i o n  
us ing  the  'system f o r  eva lua t ion  of s o i l s '  
proposed by FAO (1976). Three s tages  of 
work are therefore .  involved:  
. -  d e f i n i t i o n  of e c o l o g i c a l  un i t s ;  
- evalua t ion  of t h e  ag ro log ica l  q u a l i t i e s  

- evalua t ion  of land-use po ten t i a l ,  t ak ing  
of land;  

account of t h e  consequences which any par- 
t i c u l a r  form of u s e  might have on t h e  en- 
vironment. 

'Based on work s t i l l  i n  progress at the University of 
Auckland, and by t h i s  project .  

'In Fij ian,  the term ' ta las iga'  means 'sun-burnt land' 
(Parham 1972).  The term designates both a pyrophytic 
vegetation complex dominated by ferns, often i n  assoc- 
i a t i o n  w i t h  Cas&na equisetifoolia, and also the very 
degraded and often eroded s o i l s  which support the com- 
plex.  
for a soil-vegetation complex which, while not l imited 
to the eastern is lands of F i j l ,  is particularly-well 
exemplified on some of these is lands,  outstandingly 
Lakeba. 

I t  i s  used i n  what fol lows a s  a generic term 

IJnesco, 1980. Papulation-enviromennent relations i n  tropical islands: the case a i  eashm? Fi j i .  (MAB Technical Notes 13) .  
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The emphasis given t o  each of t hese  s t ages  
varied according t o  t h e  p r a c t i c a l  poss ib i l i -  
ties of access t o  i s l a n d s ,  t o  knowledge of 
t h e  environmental cond i t ions  as a whole, and 

t o  the purposes of t h e  p r o j e c t ,  which was 
designed as a p i l o t  s tudy  i n  t h i s  area.  '&e 
approach adopted i s  represented  diagramatrc- 
a l l y  i n  F igure  1. 
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Figure 1. F Z m  char t  represent ing the method employed for the sf&y of land p o t e n t i a l  

I /  ____ Land use ecology . 

I. THE DEFINITION OF ECOLOGICAL UNITS 
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The term ' eco log ica l  u n i t '  i s  a compromise 
between the  ' l and  u n i t  ' of  most land-evalua- 
t i o n  s tud ie s  and t h e  'ecosystem' favoured by 
the  Man and the  Biosphere Programme. Many of 
t h e  ecologica l  u n i t s  would i n  fact  be  con- 
gruent  with n a t u r a l  ecosystems, being land 
u n i t s  of r e l a t i v e l y  uniform environmental 
condi t ions capable of s e p a r a t e  ana lys i s  i n  
terms of t h e i r  l i f e - suppor t  systems, b u t  t o  
speak of ecosystems invo lves  ques t ions  of 
bounding and t h e  import and expor t  of energy 
and matter, which are n o t  faced  i n  t h i s  work. 
For an e s s e n t i a l l y  reconnaissance s tudy,  the  

- 

hrphodynamic constraints 
- erosion 
- sedimentation 

term ' eco log ica l  u n i t '  s e e m s  more appropriate. 
Even s o ,  t h e  task  of de f in ing  such u n i t s  de- i 
mands a l a r g e  input  of new re sea rch ,  s ince  i 
t hese  is land-environments  are little-known g 
s c i e n t i f i c a l l y ,  i n  v i e w  of t h e i r  i s o l a t i o n  .i*- 
and smal l  s i z e .  Moreover, t h e  environments > 

of t h e  d i f f e r e n t  i s l a n d s  are ve ry  varied, and? 
many elements a r e  unique t o  p a r t i c u l a r  islandgk 
Within-island v a r i a t i o n  i s  o f t e n  as marked as-. 
between-island v a r i a t i o n .  A s h o r t  descriptict?? 
of each i s l a n <  w i l l  in t roduce  t h e  disucssion i- 
which fol lows.  That d i scuss ion  i s  based pri-; 
mar i ly  on Lakeba, t h e  most complex of the - 

r 

Techn ícal Cropping Edaphic constraints . 
/ possibilities for possibilities 

-water 
- minerals terrain management 
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f i e  study of land potential  

i. 

i s l ands  s tud ied  from aq eco log ica l  viewpoint, 
but draws a l s o  on condí t ions  elsewhere i n  
the  archipelago.  

(LAKEBa 
Although only 56 km2 i n  area, Lakeba i s  an 
i s l and  of q u i t e  unusual e c o l o g i c a l  complex- 
i t y .  Bas i ca l ly ,  t he  i s l a n d  c o n s t i t u t e s  an  
a n d e s i t i c  massif of Miocene age, p a r t l y  
covered by Pl iocene  l imestones,  of which 
only fragments remain. I n  t h e  p re sen t  era, 
i t  experiences an oceanic  t r o p i c a l  climate, 
with a mean r a i n f a l l  a t  c o a s t a l  sites of 
around 2000 "/yr. 
d i f f e r e n t  palaeocl imates  , t oge the r  wi th  
general  u p l i f t ,  has  l e d  t o  t h e  formation of 
a range of morphological u n i t s ,  inc luding  
baux i t i c  p l a t e a u  areas, eroded h i l l s ,  l a r g e  
co l luv ia l  zones i n  t h e  v a l l e y s  and lowlands, 
and a l l u v i a l  c o a s t a l  p l a i n s  w i t h i n  which are 
qu i t e  numerous v a l l e y  and sub-coastal  swamps. 
Awide range of s o i l s  has  evolved on these  
morphological u n i t s ,  among which t h e  most 
maturely developed are t h e  ' t a l a s i g a '  s o i l s  
(acric f e r r a l s o l s  and f e r r a l i c  cambisols) , 
while t h e  least mature are t h e  s o i l s  of t h e  
p la ins  ( e u t r i c  f l u y i s o l s ,  rendzinas  , h i s to -  
sols and humic g leysols ) .  
of vege ta t ion  i s  a s soc ia t ed  wi th  these  so i l -  
landform complexes: dense f o r e s t ,  reed  t h i c -  
ke t ,  fo rb  vege ta t ion  dominated by f e r n s  (tal- 
as iga  vege ta t ion)  , and hydromorphic herbac- 
eous vege ta t ion .  Notwithstanding i t s  s m a l l  
s i z e ,  t h e  range of eco log ica l  u n i t s  encount- 
ered i n  Lakeba exceeds t h e  range encountered 
on any of t h e  o the r  i s l a n d s  v i s i t e d .  

&TI= AND NAIRA1 6 

These a l s o  are s m a l l  vo l can ic  i s l a n d s ,  bu t  of 
h a s a l t i c  composition and Pl iocene  age. Ba t ik i ,  
the smallest i s l a n d  :tudied by t h e  p r o j e c t ,  
Covers only 9 km2, but  Nairai covers  28 km2. 
Both i s l a n d s  are h i l l y ,  and e u t r i c  cambisols, 
ferralic cambisols and a few areas of rhodic  
f e r r a l s o l s  are developed o n  t h e  h i l l s .  Rend- 
zinas are found on t h e  c o a s t a l ' p l a i n s .  Reed 
th icke t  dominates t h e  s lopes ,  bu t  t h e  s m a l l  
areas of p l a i n ,  t h e  val leyZbottoms and t h e  
summit area of Nairai ca r ry  f o r e s t v e g e t a t i o n .  
These two i s l a n d s  t h e r e f o r e  c o n s t i t u t e  a 
Younger and less d i v e r s i f i e d  environment than 
Lakeba. They d i f f e r  from Lakeba a l s o  i n  t h e  

plexes. E u t r i c  cambisols covered i n  reed 
th icke t  dominate these  i s l a n d s  very  much a s  
Lakeba i s  dominated by t h e  t a l a s i g a  format- 
ion. 

A succession of  somewhat 

Great d i v e r s i t y  

x 

- 

- relative importance of t h e  e c o l o g i c a l  com- 
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KABARA 

Kabara i s  r ep resen ta t ive  of a group of u p l i f t -  
ed a t o l l s ,  and occupies 52 km2. I n  the  north- 
w e s t ,  however, i s  an outcrop of b a s a l t  of 
P l e i s tocene  age. Three p r i n c i p a l  environments 
may b e  d i s t inguished .  Most of t h e  i s l and  i s  
formed of  a l imestone b a s i n ,  s lop ing  inward 
from t h e  e n c i r c l i n g  r i d g e  toward the cent re ,  
and conta in ing  some pockets  of baux i t i c  s o i l s  
(humic f e r r a l s o l s )  ; t h i s  whole area is  covered 
i n  dense f o r e s t .  Second i s  t h e  s m a l l  vo lcanic  
h i l l  which carries 
area, bu t  where s o i l s  ( e u t r i c  cambisols) a r e  
badly eroded. 
areas of sand o r  rendzinas ,  which are mainly 
under coconuts. Kabara's environment i s  there-  I 

f o r e  q u i t e  s imple,  bu t  ve ry  d i f f e r e n t  from 
t h a t  of t h e  o t h e r  i s l a n d s .  

TAVEUNI 

Taveuni i s  much t h e  l a r g e s t  of t he  i s l ands  
s tudied  (264 kmz), and i s  no t  representa t ive  
of any o t h e r  i s l a n d  bu t  i t se l f .  
i t  is  t h e  most r ecen t  i n  formation. Major 
e rupt ions  have taken p l a c e  w i t h i n  the  p a s t ,  
3000 yea r s ,  concluding perhaps wi th in  the  $ást 
1500 yea r s ,  and t h e  whole vo lcan ic  mass is  lof 
upper P le i s tocene  and Holocene age. The cli- 
mate i s  unusual ly  humid, mean annual r a i n f a l l  
exceeding 6000 mm i n  p a r t s  of  t he  i s land .  
According t o  t h e  age of the volcanic  parent  
material, s o i l s  may be d iv ided  i n t o  an andic  
group and a ferral i t ic  group wi th  baux i t i c  , 
tendencies .  Except where c l ea red  f o r  coconuts 
o r  o t h e r  c u l t i v a t i o n ,  a dense. f o r e s t  covers 
t he  whole i s l a n d  t o  the  summits. Taveuni i s  
a young i s l a n d ,  of f e r t i l e  vo lcanic  s o i l s  
cha rac t e r i zed  by a dense r a i n  f o r e s t  with 
l i t t l e  o r  no evidence of degradation. 

SUMMARY 

The environments of t h e s e  i s l a n d s  are va r i ed ,  
and conta in  d i s t i n c t i v e  elements. Because of 
i t s  d i v e r s i t y ,  work on Lakeba alone occupied 
ha l f  t h e  t i m e  a l l o t e d  t o  t h e  ecologica l  sur- 
very  i n  t h e  f i e l d .  
f o r  Lakeba a t  a scale of 1:25 O00 and of p a r t s  
of Taveuni a t  1:50 000; ske tch  maps only w e r e  
prepared f o r  Kabara, Nairai and Bat iki ,  a t  
t h e  1:50 O00 scale. Table  1 summarizes t h e  
main environmental c h a r a c t e r i s t i c s  of each 
i s l and .  

The t h r e e  e s s e n t i a l  e lements  i n  the def in i -  
t i o n  of eco log ica l  u n i t s  a r e  inqu i r i e s  i n  geo- 
morphology, s o i l  sc ience  and the  nature  of t he  
b i o t a .  

t h e  p r i n c i p a l  cu l t i va t ed  t* 

Third are t h e  c o a s t a l  p l a in  

\ 

Geologically, 

Maps have  been prepared 

They are a l l  ind ispensable  t o  an under- 

! 



1 

Forb v e g e t a t i o n  

Coconuts and food c rops  
Coconuts and food crops 

s tanding of environment, i t s  n a t u r a l  fer t i l -  t a  te  i n t e r n a t i o n a l  comparison, t h e  FAO /Unesco 
i t y  and its dynamism. For each the re  are (1972) system w a s  used f o r  c l a s s i f i c a t i o n  of 
problems of c l a s s i f i c a t i o n ,  b u t  e s p e c i a l l y  s o i l s ,  and the Unesco (1973) system f o r  vege- 
of s o i l s  and vegeta t ion .  I n  order  t o  facil i-  t a t i o n .  

5 

Tab le  1. Ecological characteristics of the ?ûlands studied 

VAIRAI 28 B a s a l t  Eroded s l o p e s  Humic f e r r a l s o l s  Dense f o r e s t  
- -  (P l iocene )  F e r r a l i c  qambisols  Forb v e g e t a t i o n  

E u t r i c  canibisols Scrub wi th  r eeds  
Coas t a l  p l a i n  Rendzinas Coconuts and c u l t i v a t i o n  

GEOLOGY GEONORPHOLOCT SOILS VEGETATIOS 

(P l iocene )  A l l u v i a l  and Rendzinas and Coconuts and 
c o a s t a l  p l a i n s  f l u v i s o l s  c u l t i v a t i o n  

i 

. I  

CABARA 52 Limestone Baux i t i c  p l a t eaux '  Humic f e r r a l s o l s  Dense f o r e s t  
-I L i t h o s o l s  Dense f o r e s t  

Basalt Eroded s l o p e s  E u t r i c  and chromic C u l t i v a t l o n  
( P l e i s t o c e n e )  cambisols  C u l t i v a t i o n  

Coas t a l  p l a i n s  Rendzinas Coconuts 

LAKEBA 56 

i 

Andes i t e s  
(?fiocene) 
. .  

Limes tone  

Baux i t i c  p l a t e a u x  
Eroded s l o p e s  

C o l l u v i a l  

A l l u v i a l  p l a i n s  
zones 

and c o a s t a l  
p l a i n s  

Karst  landforms 

Acric  f e r r a l s o l s  
Humic and rhod ic  

F e r r a l i c  cambisols 
E u t r i c  cambisols  
Chromicf l u v i s o l s  

E u t r i c  ' f l u v i s o l s  
Rendzinas 
Gleysols  and 

h i s t o s o l s  
Humic f e r r a l s o l s  
L i t h o s o l s  

f e r r a i s o l s  

Dense f o r e s t  and cu l t i va t ion  L 

Dense f o r e s t  and cu l t i va t ion  
Dense f o r e s t  and c u l t i v a t i o n .  I :AVEUNI 264 B a s a l t  Cones, s l o p e s  and Humic f e r r a l s o l s  

low-angle f lows  F e r r a l i c  cambisols  
Humic andoso l s  

k- 
II. EVALUATION OF THE -AGROLOGICAL CJURACTERISTICS OF ECOLOGICAL UNITS 

Having defined t h e  eco log ica l  u n i t s ,  t h e  nex t  
s t e p  i n  an appl ied  s tudy  such as t h e  p re sen t  
i s  t o  determine more p r e c i s e l y  t h e i r  agrolog- 
i c a l  cha rac t e r i s t i c s .  Study of t h ree  p r inc i -  
p a l  elements is  involved:  
- t he  edaphic c o n s t r a i n t s  of t h e  s o i l ;  
- t he  cons t r a in t s  of morphodynamic processes ;  
- t he  p o s s i b i l i t i e s  of r a t i o n a l  management. 
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.> THE EDAPHIC CONSTRAINTS 

Without experimentat ion,  o r  d a t a  from experi- : 
ments i n  c lose ly  comparable condi t ions  else- - 
where, approach t o  the s tudy  of t hese  con- ; 
s t r a i n t s  has  t o  f o l l o w , a  process  of  l o g i c a l  7 
syn thes i s  based on observat ion.  
p a l  c h a r a c t e r i s t i c  of ehe s o i l  being deter-  5' 

A i  

..a 

The pr inc i -  



mined, observat ion of t h e  v e g e t a t i o n  and of 
e x i s t i n g  a g r i c u l t u r a l  p r a c t i c e  is then com- 

, pared a g a i n s t  t h e s e  c h a r a c t e r i s t i c s  and eval- 
uated. The b i o l o g i c a l  a c t i v i t y  of t h e  s o i l  
was a l s o  t e s t e d ,  as an important measure of 
the q u a l i t y  of t h e  s o i l - p l a n t  i n t e r f a c e .  I n  
these i s l a n d s ,  t h r e e  pedo log ica l  cha rac t e r i s -  
t i c s  w e r e  deemed p a r t i c u l a r l y  s i g n i f i c a n t  i n  
evaluat ing t h e  edaphic c o n s t r a i n t s  of t h e  
s o i l :  

- -  

- depth of t h e  n a t u r a l  r o o t  zone; - a v a i l a b i l i t y  of water t o  t h e  p l a n t s ;  
- the  chemical f e r t i l i t y  of t h e  s o i l .  

1 

Depth of the root zone. 
var i ab le  i n  s o i l  q u a l i t y .  The depth of t h e  
n a t u r a l  roo t  zone determines t h e  w a t e r  and 
n u t r i t i o n  supp l i e s  a v a i l a b l e  t o  c u l t i v a t e d  
plants .  I n  these  i s l a n d s ,  shal low eroded 

, s o i l s  are abundant, and t h i s  circumstance 
places strict l i m i t a t i o n s  on t h e  p o s s i b i l i t y  
of management. I n  a l l  s o i l  p r o f i l e s  t h i s  
va r i ab le  w a s  observed wi th  p a r t i c u l a r  care. 

This  i s  a b a s i c  

AvaiZabiZitzj of water. 
to p l a n t s  i s  l ikewise a major determinant of 
vegetat ion growth. Even i n  t h e s e  r e l a t i v e l y  
humid climates, wi th  mean annual r a i n f a l l  
general ly  i n  excess of 2000 mm, drought is 
of ten a l i m i t i n g  f a c t o r  of considerable-im- 
portance. A major p a r t  of t h e  r a i n f a l l  
occurs during heavy and drenching showers, 
and flows some d i s t a n c e  a c r o s s  t h e  s u r f a c e  

- before being absorbed. Moreover, t h e  dry 
season is o f t e n  t h r e e  o r  f o u r  months i n  
length,  and long dry pe r iods  occur i n  t h e  
r a i n f a l l  records.  P l a n t s  may b e  suppl ied 
with water by concentrat ion of shee t  flow as 
vel1 as from water s t o r e d  i n  t h e  s o i l .  The 
water reserve h e l d  i n  t h e  s o i l  is thus of 
= fo r  importance i n  drained s i t u a t i o n s ,  and 
was est imated using t h e  formula developed by 
hilaire (1961)l. Taking account of a mean 
evapotranspirat ion of around 100 "/month, 
it emerges t h a t  drought stress can become a . 
ser ious  r i s k  f o r  p l a n t  l i f e  a f t e r  only one 
month without  r a i n  on the  ma jo r i ty  of t h e s e  
s o i l s  (Table 2) .  Mineral  d e f i c i e n c i e s  are 
notor iously d i f f i c u l t  t o  e y a l u a t e  i n  these  
environments, and t h e i r  q u a n t i t a t i v e  assess- 
ment demands experimental  work such a s  has  
been c a r r i e d  out i n  t h e  Cook I s l a n d s  o r  t h e  
Kingdom of Tonga (Widdowson and Blackmore 
1975; 1976). It would s e e m ,  however, t h a t  
Potassium de f i c i ency  i s  ve ry  l i k e l y  t o  be a 
r e a l  c o n s t r a i n t  both on t h e  f e r r a l i t i c  s o i l s  
and the andosols. Moreover, i t  seems pro- 
bable t h a t  phosphorous a s s i m i l a t i o n  would be  
a problem on the  andosols,  fol lowing the 

The supply of water 

The study of Z d  potentia2 

work i n  similar l o c a t i o n s  by Quantin (1975), 
and Colmet-Daage and Lagache (1965). 

Evidence of the biota m d  of 
existing cuZtivation 

The above eva lua t ion  of chemical f e r t i l i t y  is 
i n  l a r g e  measure s u b s t a n t i a t e d  by observation 
of t h e  n a t u r a l  v e g e t a t i o n  and of present land 
use. Both t h e  dens i ty  and t h e  f l o r i s t i c  com- 
p o s i t i o n  of t h e  n a t u r a l  vegetat ion were taken 
i n t o  account.. Es  t ima t ion  of vegetation den- 
s i t y  makes p o s s i b l e  an approximation of t h e  
biomass, and by in fe rence  of productivity.  It 
needs, however, t o  b e  complemented by f l o r i s -  
t i c  a n a l y s i s  of burned-over areas.  
i s t i c  a n a l y s i s  o f t e n  makes possible  l inkage 
between a recently-burned assemblage and an 

Such f l o r -  

un-burned assemblage t o  which i t  corresponds, 
and f a c i l i t a t e s '  c o r r e c t i o n  of estimates con- 
cerning t h e  p r o d u c t i v i t y  of t h e  land. 

Observation of land use,  and the informat- 
i o n  provided by c u l t i v a t o r s  a r e  very va luab le  
sources  of information,  even though subjec t ive .  
The p r o j e c t  undertook f i e l d  measurements of 
t a r o  y i e l d  (Haynes 1976) and a l so  est imates  
of coconut y i e l d s  from secondary data  (Unesco/ 
UNFPA 1977; H.C. Brookfield,  personal 
communication). 
t o  i n t e r p r e t  i n  view of unce r t a in t i e s  regard- 
i n g  c u l t i v a t i o n  methods, use of d i f f e r e n t  var- 

These measures a r e  not  easy 

ie t ies  i n  t h e  case of t a r o ,  and uncertain age 
of trees i n  t h e  case of coconuts. They o f f e r ,  
however, t h e  only a v a i l a b l e  object ive compari- 
sons of a g r i c u l t u r a l  crop product ivi ty  between 
d i f f e r e n t  parcels of land. 

A f u r t h e r  method of judging the productiv- 
i t y  of s o i l s  was t h e r e f o r e  sought. The method 
employed was t o  e v a l u a t e  t h e  biological  activ- 
i t y  of s o i l s  through measuremeat of the  re- 
l e a s e  of CO2 (Bachel ier  1968). This method 
i s  very s e n s i t i v e  t o  v a r i a t i o n s  i n  s o i l  hum- 
i d i t y ,  and comparison between sites is n o t  

- 

p o s s i b l e  except  under equivalent  humidity. 
Measurements w e r e  t h e r e f o r e  made i n  the  . 
months of February and March 1976, a t  t h e  
he igh t  of t h e  r a i n y  season when s o i l  humidity 
i s  almost constant  a t  f i e l d  capacity. Very 

Q = C h  + l5 d (Ho - Hl)c - 
O 10 

Where: 
Q = potential water reserve in mm 
h = depth of the root zone i n  cm 
d = bulk density of the soil 
z = depth 
Hg = humidity at field capacity 
Hl - humidity at the wilting point. 



i n t e r e s t i n g  r e s u l t s  w e r e  obtained (Table 2) , 
corresponding w e l l  wi th  o the r  evidence. 
emerges t h a t  s o i l  f e r t i l i t y  i n  these  i s l a n d s  
genera l ly  exh ib i t s  a d i r e c t  c o r r e l a t i o n  w i t h  
organic  matter content ,  t h e  p l a n t  cover and 
l e v e l  of b io logica l  a c t i v i t y .  
of d a t a  which could be  ex t rapola ted  from 
o the r  s i t ua t ions ,  t h e  p r o j e c t  r e l i e d  on 
these  f i e l d  and l abora to ry  observa t ions  i n  
i t s  at tempt  t o  def ine  a scale of s o i l  f e r t i l -  
i t y .  

It 

I n  t h e  absence 

1 

l'lie morphodymie eonstraints 

Erosion, sedimentation and t h e  a c t i o n  of  t h e  

ques t ion  of land capab i l i t y .  

e >  - -  

- sea a l l  have an important  bea r ing  on t h e  
Erosion rates 

w e r e  es t imated p r i n c i p a l l y  from sedimentary 
depos i t i on  i n  swampy areas, e s p e c i a l l y  on 
Lakeba; only q u a l i t a t i v e  observa t ions  w e r e  
p o s s i b l e  elsewhere.' 
i o n  could be measured through C14 d a t i n g  of 
samples obtained a t  d i f f e r e n t  depths, and 
e ros ion  rates w e r e  t hen  es t imated  from the 
area of t h e  ,upstream catchment. This  work 
w a s  repor ted  i n  g r e 2 t e r  d e t a i l  by M. Latham, 
P.J. Hughes and M. Brookfield i n  Brook- 
f i e l d  1979, and a l s o  i n  the  f i n a l  r e p o r t  t o  
be publ ished by ORSTOM. 
least  100-1 25 t / h 2 / y r  have been es t imated  
both  from f o r e s t e d  and from t a l a s i g a  catch-  
ments. These rates are high,  b u t  are compar- 
a b l e  wi th  those  ca l cu la t ed  from s i tes  else- 

The rate of sedimentat- 

EGosion rates of a t  

Table 2. Comparison between ground cover, so i l  c h c t e r k f i c s  of the A horizon 
and bioZogica1 act iv i ty  in Lakeba 

ACRIC HUMIC FERRALIC CHROMIC EUTRIC HISTO-' HUMIC EUTRIC HUMIC 
FERRAL- FERRAL- CAMBISOLS LWISOLS FLWISOLS RENDZINAS .SOLS GLNSOLS CAMBI- CAELBI- 

SOLS SOLS SOLS SOLS . -  

Ground cove1 Tala- 
s i g a  

Mean c u l t i v a b l e  depth (cm) 100 

P o t e n t i a l  water  reserve  (mm) 80-95 

Physico-chemical char- 
a c t e r i s t i c s  (A1 horizon) : 

Texture SL 

S t r u c t u r a l  i n s t a b i l i t y  O. 3 

Bulk dens i ty  O. 65 

Per  c e n t  carbon- 3.0 

Per c e n t  n i t rogen  0.15 

PH 5.3 
Exch. Ca* (me/lOOg) 2.2 

Exch. K+ (me/100g) O. 3 

Cation exchange capac i ty  
(me/100g) 30.7 

Base s a t u r a t i o n  (per cent )  1 6  

Phosphorous (per  thousand) 1.4 

Bio logica l  a c t i v i t y  i n  mg 
of C02/m2/houc (wet 
season) 20-40 

Fores t  

40-60 

120-140 

A 
- 
- 

4.3 

0.3 

5.6 

6 .1  

0.2 

27.6 

48.9 

0.2 

- 

Talas iga  Talas iga  Coconuts 

20-40 100 100 

50-70 120 140-160 

SL 
0.6 

0.70 

3.3 

0.18 

4.9 

2.2 

0.55 

22.4 

L 

0.6 

0.87 

2.9 

0.14 

5.3 

2.5 

0.4 

26.0 

AL 

0.1 

0.83 

5.7 

0.42 

6.5 

24.4 

0.3 

45.0 

29 .1  40.4 73 

1 .4  2.1 2.4 

15- 80 35 184 

Coconuts Wet Wet t a r o  Reeds Foresi 
Taro 

100 Hydromorphic 30-40 30-40 

( . Satura ted  ' .  ) i00 100 

S 

0.4 

0.86 

8.3 

0.63 

7 .1  
- 

0.5 

A 
- 

0.52 

13.5 

0.13 

4.4 

1 4 . 1  

0.18 

A 
- 

0.57 

12.7 

0.35 

5.6 

19.6 

0.64 

A A 

0.4 0.4 

0.82 0.80 

2.8 6.0 

0.21 0.55 

5.8 6.0 

10.5 9.4 

0.76 0.33 

- 50 50 29.2 23.7 

- 50 50  76 75 

1.3- 2.1 0.7 1.8 1.2 

108  138 1 2 0  240 235 
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&ere i n  t h e  t r o p i c s  (Trescases  1975; Roose 
1975). 
qua l i t a t ive ly  i n  t h e  f i e l d ,  by t h e  presence 
of a number of g u l l i e s  on t h e  h i l l s i d e s  and 
the numerous examples of  depos i t ion  of weath- 
ered a n d e s i t i c  sands on t h e  lower s lopes .  

Material eroded from t h e  s lopes  i s  d i s t r i -  
buted along t h e  v a l l e y  f l o o r s .  Car r ied  i n  
suspension i n  the  streams, f i n e r  f r a c t i o n s  
are deposi ted i n  t h e  swamps and on f lood  
plains. Other sediments r e s u l t  from shee t  
erosion on t h e  s lopes  and are deposi ted on 
land of lesser g rad ien t  t o  inc rease  t h e  depth 
of the  c o l l u v i a l  formations.  Some of these  
deposits are b e n e f i c i a l  t o  s o i l s  S i tua t ed  i n  
the lower p a r t  of f o r e s t e d  catchments, o r  
catchments wi th  o t h e r  upland s o i l s  of h igh  
f e r t i l i t y ,  and i t  is probably t h i s  supply of 
mineral f e r t i l i t y  t h a t  expla ins  the  high[, 
value of t h e  v a l l e y  swamps of Lakeba, which 
have been r egu la r ly  c u l t i v a t e d  under t a r o  f o r  
many generat ions.  However, c o l l u v i a l  depos i t s  
a re  less of t e n  va luable ,  being mainly der ived 
from upslope t a l a s i g a  s o i l s  of very low fe r -  
t i l i t y .  

is discussed elsewhere i n  t h i s  c o l l e c t i o n  by 
McLean, and is-not  f u r t h e r  developed here .  

Rapid e ros ion  may a l s o  be observed 

I '  

The e f f e c t  of t h e  sea on t h e  c o a s t a l  areas 

[PechnicaZ poss ib iz i t ies  for 
*errain management ~ - 

The c o n s t r a i n t s  d i scussed  above are capable  
of some reduct ion  by proper  management. Such 
control  measures can only be on a modest scale 
&I t h e  s h o r t  term, g i v e n - t h e  level of invest- 
Zent f o r  r u r a l  development proposed i n  t h e  
current  f ive-year  p l a n  f o r  F i j i  (Cent ra l  Plan- 
ning Of f i ce  1975) ,  b u t  a c e r t a i n  minimum l e v e l  
of investment i s  necessary  i f  an increase i n  
a g r i c u l t u r a l  product ion i s  des i red .  Such 
investments a r e  poss ib l e  bo th  i n  improving 
the edaphic q u a l i t i e s  of t h e  s o i l s  and i n  
bringing t h e  morphodynamic processes  under 
control .  

&ixrovement of s o i l  quazity. Improvements 
2re poss ib l e  both i n  t h e  manner of working 
the s o i l s ,  and a l s o  i n  s o i l  enrichment by 
f e r t i l i z a t i o n .  With only l i m i t e d  except ions ,  
the s o i l s  of t h i s  reg ion  are p resen t ly  worked 
aanually. 
duced i n  Taveuni, and i n i t i a t e d  i n  Lakeba, 
and considerable  expansion is poss ib le .  How- 
ever, mechanization i s  s i g n i f i c a n t  only i n  so  

Trac tor  ploughing has  been in t ro -  

1 1 Y 

f a r  as i t  can c o n t r i b u t e  t o  extension of t h e  
c u l t i v a t e d  area and t h e  in t roduct ion  of new 
crops such a s  cereals, o i l  seeds, o r  improved 
pas ture ;  s lope  remains a major cons t r a in t .  
The use of manure and f e r t i l i z e r s  i s  ce r t a in -  
l y  capable of more un ive r sa l  expansion. Both 
minera l  f e r t i l i z a t i o n  and the  use of green 
manure would permi t  an increase  i n  y i e l d s  
and a l s o  would assist recuperat ion of in fer -  
t i l e  s o i l s .  
l y  p r a c t i s e d  on a ve ry  s m a l l  scale on Taveuni 
and Lakeba, b u t  ex tens ion  of these p r a c t i c e s  
would demand both a p rograme  of a g r i c u l t u r a l  
educat ion,  and a l a r g e  investment. 

Very l i t t l e  h a s  thus  f a r  been done t o  man- 
age t h e  morphodynamic processes on these  is- 
lands.  Work i s  e s s e n t i a l l y  confined t o  an- 
c i en t ly -e s t ab l i shed  drainage on Lakeba , and 
t o  e ros ion  c o n t r o l  on t h e  volcanic  h i l l  i n  
Kabara. Modern dra inage  i n  Lakeba i s  con- 
f ined  mainly t o  in l and  va l l ey  sites where the  
s lope  i s  g r e a t e r  and depredation by l i v e s t o c k  
less of a problem. Only a few of t h e  former- 
ly-drained sub-coastal  swamps are s t i l l  i n  
product ion.  
l a r g e r  of t h e s e  swamps back i n t o  use would 
now r e q u i r e  major works. 
of l i m i t e d  pa tches  of w e t  land on Taveuni, 
none of which are s t i l l  i n  production, and 
s m a l l  areas of Nairai and Bat iki ,  t h e  prob- 
l e m s  of dra inage  and i r r i g a t i o n  are p resen t ly  
s p e c i f i c  t o  Lakeba among the  i s l ands  s tudied .  
However, there are much l a r g e r  areas of 
swamp on t h e  m a i n  i s l a n d s ,  some formerly man- 
aged and o t h e r s  never  managed, e spec ia l ly  i n  
t h e  Rewa d e l t a  near Suva. 

Erosion, on t h e  o the r  hand, is  widespread 
throughout t h e  e a s t e r n  i s l and  region,  y e t  t h e  
only example of effective ant i -erosion meas- 
u res  seen  is on Kabara. On t h i s  r a i s e d  a t o l l ,  
most c u l t i v a t i o n  i s  concentrated on the s lopes  
and piedmont of t h e  one volcanic  h i l l .  This  - 
h i l l  has  been h e a v i l y  cu l t i va t ed  f o r  a very  
long per iod ,  l ead ing  t o  severe eros ion  and 
t runca t ion  of t h e  s o i l .  The upper s lopes  are 
now p a r t l y  c i r c l e d  by  contour-line hedges of 
Cyperaceae which check run-off and s o  reduce 
e ros ion .  S i m i l a r  p r a c t i c e s  need t o  be i n t r o -  
duced throughout a l l  t h e  o ther  i s l a n d s  of t h e  
a rch ipe lago ,  wherever annual food-crop cu l t i v -  
a t i o n  i s  c a r r i e d  o u t  on s teep  s lopes.  Present  I 

l and  management i s  of a very minor, o rde r ,  and 
needs t o  be  g r e a t l y  extended i n  order  t o  per- 
m i t  t h e  b e t t e r  u t i l i z a t i o n  of the  soil re- 
sources  of t h e s e  i s l ands .  

.r 

Mineral  f e r t i l i z a t i o n  i s  present-  

It would s e e m  t h a t  t o  b r ing  t h e  

With the  except ion 
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III. DEFINITION OF LAND POTENTIAL 

The de f in i t i on  .of l a n d  p o t e n t i a l  i s  an essen- 
t i a l  bas i s  f o r  r a t i o n a l  a g r i c u l t u r a l  planning.  
I n  order  t o  be e f f e c t i v e ,  t h e  c a p a b i l i t i e s  
of each ecological  uni t  need t o  be eva lua ted  
i n  terms of the type  of a g r i c u l t u r e  present-  
l y  employed, o r  of alternative types which 
could eas i ly  be adopted. It is  a l s o  necess- 
a r y  t o  estimate the impact of t hese  land  
uses  on the  environment. 

Evaluation of zand potential 

For each ecologica l  u n i t ,  t h e r e  exists a 
range of possible  l a n d  uses  compatible 
wi th  t h e  edaphic q u a l i t i e s  of t h e  s o i l  and 
t h e  morphodynamic constraints of t h e  land.  
Observation of e x i s t i n g  c u l t i v a t i o n  p r a c t i c e s  
provides a usefu l  guide,  b u t  t h e r e  are a l s o  
o ther  cropping systems found elsewhere i n  
comparable ecologica l  condi t ions ,  which are 
e i t h e r  not  p rac t i s ed ,  o r  s ca rce ly  a t  a l l  
prac t i sed  i n  present-day eastern F i j i .  These , 

include cereal c u l t i v a t i o n ,  o i l  seeds,  co f fee  
and o i l  pa lm c u l t i v a t i o n .  Such crops could 
be  establ ished on c e r t a i n  i s l a n d s  t o  provide  
more diverse  sources  of income, but  t h e i r  
development would gene ra l ly  r equ i r e  a com- 
p l e t e  r e s t ruc tu r ing  o€ t h e  r u r a l  landscape 
and economy. Such remodelling a f f e c t s  pr in-  
c i p a l l y  the  dominant p o s i t i o n  p resen t ly  occu- 
pied by the  coconut palm. Estate and small- 
holder  groves of coconuts p re sen t ly  cover 
much the  l a rge r  p a r t  of t h e  bes t  l and  on a l l  
t h e  i s lands .  The trees are o f t e n  o ld ,  badly  
maintained, and of low y i e l d .  I n  cash terms, 
they o f f e r  a low rate of r e t u r n  per  hec ta re ,  
and t h e i r  presence bo th  i n h i b i t s  t h e  i n t r o -  
duct ion of more rewarding crops and c o n s t i t u t -  
es a brake slowing down moves toward diver-  
s i f i c a t i o n  (Unesco/UNFPA 1977). 

The r e su l t an t  scheme i s  summarized i n  
Table 3, where seven land-use systems are 
recognized, c ros s -c l a s s i f i ed  wi th in  each eco- 
l o g i c a l  u n i t  by f o u r  levels of capab i l i t y :  
good, average, mediocre and poor. The o b j e c t  
i s  t o  permit t h e  p lanner  t o  make a r a t i o n a l  
choice among t h e  range of p o s s i b i l i t i e s .  

Consequences of Zand-use systems 
for the environment 

Changes i n  the  system of land  use can o f t e n ,  
however, l ead  t o  very  unfavourable secondary 
effects on f r a g i l e  n a t u r a l  environments. It 
has been remarked above t h a t  c l ea r ing  and t h e  
use of f i r e ,  which followed the  arrival of 
man i n  these i s l a n d s ,  l e d  i n  some i s l a n d s  t o  
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severe degradation. This was  e s p e c i a l l y  t h e  
case i n  those  areas now occupied by pyrophi- 
t i c  vege ta t ion  complexes such as the t a l a s i g a  
and reed-thicket .  More recent examples in- 
c lude  t h e  almost uncontrol led in t roduc t ion  of 
weeds and plant d i sease  i n  t h e  late 1 9 t h  
century,  and moderg c learance  of the f o r e s t s .  
No new in t roduc t ion  should ever be proposed 
wi thout  eva lua t ion  of i ts  environmental im -  
pac t  , whether by comparison wi th  known cases 
elsewhere, o r  by a t tempts  at  measurement on 
site. 
t h r e e  types  of land  u s e  w e r e  examined from 
t h i s  po in t  of v iew:  
- changes i n  s o i l  under semi-continuous t a r o  

c u l t i v a t i o n ;  
- environmental changes under Pinus c&baea 

p lan ta t ion ;  
- t h e  e f f e c t  of s h i f t i n g  c u l t i v a t i o n  on the 

environment. 

" 

During t h e  course of t h e  p r o j e c t ,  

Soils under taro. S o i l s  which had been under 
almost continuous c u l t i v a t i o n  f o r  up t o  t e n  
yea r s  on Taveuni, and f a r  longer  on Lakeba, 
w e r e  examined by Denis; b r i e f  r e s u l t s  w e r e  
presented  i n  the  p r o j e c t ' s  f i r s t  genera l  
r e p o r t  (Unesco/UNF'PA 1977) and w i l l  be  
expanded i n  the  f i n a l  r e p o r t  t o  be published 
by ORSTOM. 
and humic f e r r a l s o l s ;  i n  Lakeba the sites 
w e r e  on g leysols  and h i s t o s o l s ,  under irri- < 

ga t ion  and drainage. The ob jec t  w a s  t o  de- 
termine whether o r  n o t  ' the absence of a fallow 
per iod  had provoked s o i l  degradat ion.  
p a i r s  of sites were examined on each i s l and ;  
i n  each p a i r  one p l o t  had been cont inuously 
c u l t i v a t e d  while  the o t h e r  w a s  under very old 
regrowth. Physico-chemical c h a r a c t e r i s t i c s  
(poros i ty ,  s t r u c t u r e ,  pF, organic  m a t t e r ,  pH, 
exchangeable complex, phosphorous) w e r e  ex- 
amined toge ther  w i th  t h e  b i o l o g i c a l  a c t i v i t y  
of t h e  s o i l ,  us ing t h e  method descr ibed  above. 
On t h e  r i c h e r  s o i l s  no s i g n i f i c a n t  differences 

The Taveuni s o i l s  w e r e  andosols 

Two 

tween t h e  c u l t i v a t e d  and uncul t iva ted  s o i l s ,  
a r e s u l t  which impl ies  t h a t  i n t e n s i f i c a t i o n  
of c u l t i v a t i o n  i s  e n t i r e l y  f e a s i b l e  i n  these  
environments. However, t h i s  conclusion can- 
no t  be  extended t o  be appl ied  t o  t h e  less 
s t a b l e  s o i l s ;  i n t e n s i f i c a t i o n  on t h e  lat ter 
would r equ i r e  f e r t i l i z a t i o n  and green manuring 

S o i l s  under Pinus car ibaea .  A s i m i l a r  study -i 
w a s  c a r r i e d  out  t o  test t h e  e f f e c t  of Pinus $ 
caribaea l p l an ta t ions ,  which are becoming wide- 
spread on t a l a s i g a  and o the r  degraded s o i l s  f 
i n  F i j i .  The genera l  view i s  t h a t  t h e * p l a n t -  ?, 

! 
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Table 3, An earmrple of kmd ctassification for agriculture and fores-: 
the case of Laakeba 

GOLOGICAL UNITS CLASSIFIED POSSIBLE TYPES OF LAND USE 
fl AGROLOGICAL QUALIm FIELD CROPS IRRIGATED SUBSISTENCE LOW-DEMAND IMPROVED TREE FOREST 

MECHANIZED CROPS CROPS CROPS, LONG PASTURE CROPS PLANTATION 

i 
- FALLOW 

HIGH QUALITY, l i t t l e  eros ion:  

- A l l u v i a l  and c o a s t a l  p l a i n s  
E u t r i c  f l u v i s o l s ,  now coco- 

- Swamps, Humic Gleysols,  now 
nu t s  tt-t 

gras s  f a l low and t a r o  -- 
HEDIUM QUALITY, l i t t l e  eros ion:  

Coas t a l  p l a i n s ,  Rekdzinas 
now coconuts  
Swamps, H i s t o s o l s  and Gleysols  
now under  swamp v e g e t a t i o n  

-- 
'i 

-- 

MEDIOCRE QUALITY, l i a b l e  t o  e ros ion:  

- C o l l u v i a l / a l l u v i a l  terraces, 
Chromic Luviso ls ,  now t a l a s i g a  si- 

MEDIOCRE QUALITY, s e r i o u s  l i a b i l i t y  

- Steep  s l o p e s ,  H u m i c  Cambisols, 

- Lower s l o p e s ,  E u t r i c  Cambisols, 

t o  e ros ion :  

-- now f o r e s t e d  

now reed  t h i c k g t  -- 
VERY MEDIOCRE QUALITY, l i t t le  

- Pla t eaux ,  Acr ic  F e r r a l s o l s .  

e ros ion:  

now t a l a s i g a  -- 
VERY MEDIOCRE QUALITY, s e r i o u s  

; - H i l l s  and s lopes ,  F e r r a l i c  

l i a b i l i t y  t o  e ros ion:  

Cambisols and Rhodic F e r r a l s o l s ,  
now t a l a s i g a  -- 

1 
LOW QUALITY. s e r i o u s  l i a b i l i t y  t o  

- Very s t e e p  s lopes ,  Humic 

Key t o  symbols: +i-+ h i g h l y  s u i t a b l e  

e ros ion:  

Cambisols, now f o r e s t  -- 

- ft s u i t a b l e  

-- 
+I+ 

-- 
si- 

-- , +t + + 

si- . s i -  

-- si- 

+ 
+ 

-- 

-I. + 

+t 

-- 

+ low chance of success  
-- l and  use  type  no t  s u i t a b l e  

ing  of res inous  trees degrades the  environ- 
ment, and s e v e r a l  s t u d i e s  i n  Eyrope have 
demonstated t h e  r o l e  of res inous  trees i n  n i f i c a n t  evidence of n e t  amelioration of 
producing podzol iza t ion .  A s  i n  t he  t a r o  t h e  s o i l  i n  the p lan ted  areas;  moreover, 
s tudy,  p a i r e d  samples w e r e  measured, i n  each 
case one s i te  being s e l e c t e d  from a p lan ted  
a rea ,  the o t h e r  from a nearby a rea  under i t s  
' n a t u r a l '  cover. I n  add i t ion  to the  physico- e a r l i e r  been demonstrated by Bayliss-Smith 
chemical and CO measurements descr ibed above, (1977). It perhaps fo l lows  tha t  t h e  e s t ab l i sh -  
observa t ions  were a l s o  made of t he  spontaneous 
ground f l o r a .  

This  s tudy,  c a r r i e d  o u t  on p lan ta t ions  
from f i v e  t o  15 yea r s  i n  age, yielded s ig-  

t h e r e  w a s  a l s o  an enrichment of the spontan- 
eous ground f l o r a .  P o s i t i v e  consequences of 
p i n e  p l an t ing  on s o i l  permeability have 

2 ment of a continuous ground cover under Pinus 
c&baza is  b e n e f i c i a l  both t o  the  s o i l  and 



L -  

M. Lattiain and B. Denis 

t o  t h e  hydrological  regime. A t  t h i s  s t a g e ,  
no s i g n i f i c a n t  tendency toward degradat ion 
of s o i l  under the r e s inous  trees could be  
discerned. 

The e f f ec t  of shifting cuZtivation. I n  v i e w  
of t h e  widespread development of impermanent 
f i e l d  p l o t s  on s t eep  s lopes ,  i t  seemed a l s o  
necessary t o  eva lua te  t h e  effect of f o r e s t  
c learance  f o r  t h i s  type  of a g r i c u l t u r e .  Shif-  
t i n g  cu l t , iva t ion  i s  probably of anc ien t  o r i -  
g in  2n these  i s l ands ,  b u t  there has been 
considerable  recent  ex tens ion  due t o  t h e  new 
marketing oppor tuni t ies  f o r  t a r o  and yaqona. 
Observation suggested t h a t  loss  of s o i l  from 
t h e  s lopes  w a s  a more s i g n i f i c a n t  consequence 
of t hese  developments than  degrada t ion  of t h e  
s o i l  i t s e l f  o r  of t h e  vege ta t ion .  I n  Lakeba, 
it was  poss ib l e  t o  measure this  e ros ion  from 
the  sediment deposi ted i n  a swampy area of 
the base of a p a r t l y  f o r e s t e d  h i l l ,  which has  
long been cleared and c u l t i v a t e d  (Waitabu) . 
This w a s  n o t  a completely s a t i s f a c t o r y  method, 
and sediment t r aps  would have been p re fe rab le .  
Not only i s  it impossible  t o  sepa ra t e  sedi-  
ment der ived from t h e  gardened areas and t h e  
uncul t iva ted  s lopes,  b u t  t h e  amount of eros- 
i on  i s  a l s o  under-estimated, s i n c e  q u a n t i t i e s  
of material i n  suspension are carried f u r t h e r  
downstream i n  f loods.  None t h e  less, some 
i n d i c a t i o n  i s  poss ib le ,  and on t h e  b a s i s  of 
prel iminary r e s u l t s  we estimate eros ion  i n  a 
par t ia l ly-c leared  b a s i n  a t  1 . 2 4  t / ha /y r  , o r  
8 . 3  c m / l O O O  y r .  I f  t h i s  estimate i s  compared 
wi th  the  mean r a t e  of deepening of t r o p i c a l  
s o i l s  by weathering, es t imated  a t  between 0.5 
and 5 cm/lOOO y r  (Leneuf 1959; Hervieu 1968; 
Trescases 1975), w e  would s e e m  t o  have only 
a moderate rate of s o i l  t runca t ion .  Any in- 
crease i n  the  c l ea r ing  of l and  f o r  c u l t i v a t -  
i on  would, however, accelerate t h i s  rate of 
s o i l  l o s s ,  as seems t o  have happened on t h e  
volcanic  h i l l  i n  Kabara. 

The t h r e e  examples c i t e d  above demonstrate 
the  va lue  of measurement of environmental 
change under human use  of t h e  land;  s imple 
app l i ca t ion  of convent ional  wisdom i s  no t  
s u f f i c i e n t .  However, i t  w a s  n o t  poss ib l e  t o  
go beyond the  reconnaissance work descr ibed 
above i n  v i e w  of l i m i t a t i o n s  of t i m e  and re- 
sources  i n  t h i s  p i l o t  p r o j e c t .  

l 

I 

I 
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CONCLUSION 

The s tudy of t h e  so i l -vege ta t ion  complex with- 
i n  t h e  F i j i  p ro j ec t  w a s  designed t o  explore  
the  dynamics of change, as w e l l  as t o  es tab-  
l i s h  the  b a s i s  f o r  an eva lua t ion  of land  re- 
sources  i n  terms of t h e i r  r a t i o n a l  use:  a 

( 

. -- 

range of f i e l d  s t u d i e s  w a s  t h e r e f o r e  under- 
taken, c a l l i n g  n o t  only on pedology, bu t  al- 
s o  on geomorphology, sedimentology, agronomy 
and botany. Limi ta t ions  of competence w e r e  
encountered, f o r  whi le  p r o j e c t  members w e r e  
s e l e c t e d  f o r  t h e i r  i n t e r d i s c i p l i n a r y  i n t e r e s t s  
t h e  primary e x p e r t i s e  of t h e  eco log ica l  t e a m  
w a s  i n  t he  f i e l d  of pedology, and a f u l l  s u i t e  
of s p e c i a l i s t s  could p o t  be made a v a i l a b l e  t o  
advise t h e  team i n  t h e  f i e l d .  Ex i s t ing  docu- 
mentat ion,  i n  p a r t i c u l a r  unpublished material 
provided by t h e  geo log i s t s  of t h e  Mineral Re- 
sources  Div is ion ,  t h e  pedologica l  s t u d i e s  of 
Twyford and Wright (1965) , t h e  b o t a n i c a l  
s t u d i e s  of Parham (1972) and a good aerial  
photography coverage from high ,  middle and 
low a l t i t u d e s  f o r  Lakeba, and middle and high 
a l t i t u d e s  f o r  o t h e r  i s l a n d s ,  had t o  s u b s t i t u t e  
as t h e  base  .of i nqu i ry .  'Further information 
was obta ined  from t h e  l o c a l  p ro fes s iona l  ser- 
vices - meteorology, a g r i c u l t u r e  and f o r e s t s  
- and a l s o  from unsk i l l ed  bu t  well-informed 
guides i n  t h e  f i e l d .  The l a r g e r  p a r t  of t he  
b o t a n i c a l  work, i n  p a r t i c u l a r ,  w a s  achieved - 
by r e l a t i n g  vernacular  names obtained i n  the  
f i e l d  t o  t h e  d a t a  provided by Parham (1972) 
and specimens i n  t h e  Suva herbarium. 

Inev i t ab ly ,  more ques t ions  w e r e  posed t h a n -  
w e r e  answered. 
course of t h e  eco log ica l  survey demanded 
s o l u t i o n  through r e sea rch  i n  geomorphology, 
botany and palaeobotany: i n  p a r t i c u l a r ,  these  
problems requi red  t h e  es tab l i shment  of a 
qua ternary  chronology f o r  t h e  F i j i a n  region., 
an explana t ion  of t h e  evo lu t ion  of b a u x i t i c  
s o i l s  i n  Lakeba, and of t h e  o r i g i n  of t h e  
t a l a s i g a  formation. P a r t i a l  answers could be 
suggested,  bu t  each of t h e s e  ques t ions  de- 
mands a whole r e sea rch  p r o j e c t  t o  i t s e l f  alone. 
Even t h e  edaphic  s tudy  of s o i l s  had t o  rest 
a t  a level of u n s a t i s f a c t o r y  g e n e r a l i t y .  
F o l i a r  a n a l y s i s  would be  necessary i n  order  
t o  d e t e c t  d e f i c i e n c i e s .  Pot  t r i a l k  would al- 
so have been des i r ab le .  For a l l  t h i s  t h e  pro- 
ject  would have requi red  more s p e c i a l i s t s ,  
more t i m e ,  and more money. 

F i n a l l y ,  s tudy  of t h e  a l l - impor tan t  impact 
of man on environment h a s  t o  remain at  an in- 
d i c a t i v e  rather than  conclus ive  level. The 
survey could do no more than  estimate the  
e f f e c t  of f o r e s t  c l ea rance  on s lopes  by sh i f t -  
ing  c u l t i v a t i o n .  Agronomic systems, and the 
problem of f a l low pe r iods  and t h e i r  success- 
i o n a l  vege ta t ion  had t o  be d iscussed  without 
f u l l  ana lys i s .  
t h e  p r o j e c t  could do no more wi th  i t s  res0urce-C 

( E d i t o r i a l  footnote) The p r i n c i p a l  a u t h o r  of t h e  pre- 

The problems r a i s e d  i n  t h e  

Working i n  an  untouched area,  

s e n t  p a p e r  i n  p a r t i c u l a r  w a s  selected f o r  t h i s  reason. 
t 
i 
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:han o u t l i n e  the  dimensions of answers t o  i t s  
questions. However, i t  has  been poss ib l e  t o  
shed l i g h t  on a number of a spec t s  of t h e  is- 
land environment, i t s  n a t u r a l  q u a l i t i e s  and 
a l so  i t s  v u l n e r a b i l i t y .  
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