
CHAPTER 1 

I n  t h e  p a s t  qua r t e r  century o r  so the  biogeographers' and 

eco log i s t s '  view of t r o p i c a l  vegetat ion has undergone considerable 

transformation. The geologica l ly  recent  e f f e c t s  of cont inenta l  

d r i f t  and the  demonstrable influence of Quaternary c l ima t i c  change 

and man's a c t i v i t i e s  i n  t r o p i c a l  regions a r e  now f u l l y  accepted. 

A s  a  consequence, the  t r o p i c a l  r a i n f o r e s t  can no longer be regarded 

a s  a  tenuous r e l i c  of Ter t i a ry  age, subjec t  t o  disturbance only 

within h i s t o r i c  times, a s  Richards (1952) pos tu la te s :  

' a f t e r  e x i s t i n g  thus  f o r  mi l l ions  of years ,  the  r a i n  
f o r e s t  ecosystem has very recen t ly  - i n  most of i t s  
a rea  only within the  l a s t  100 years  o r  s o  - been 
rudely d is turbed by t h e  spread of western c i v i l i z a t i o n  
t o  t h e  t r o p i c s  ... Thus wi th in  a very s h o r t  space of 
time the  primaeval f o r e s t  communities have been re-  
placed over immense a reas  by c u l t i v a t i o n ,  rudera l  
communities and s e r a 1  s tages .  T i l l  t h i s  change took 
place  t h e  Tropical  Rain f o r e s t  was i n  a  s t age  of  
development not  unl ike  the  f o r e s t s  of Europe i n  the  
Mesolithic period,  when hab i t a t ion  was l imi ted  t o  the  
f o r e s t  f r inges  and r e s t r i c t e d  sites access ib le  by 
r i v e r .  The subsequent des t ruc t ion  of the  f o r e s t  a l l  
over the  t r o p i c s  i s  comparable with the  c l ea r ing  of 
the  European f o r e s t  by a g r i c u l t u r a l  peoples beginning 
i n  t h e  Neoli thic per iod ,  except t h a t  the  one process 
has been accomplished i n  a  few decades, while t h e  
o the r  l a s t e d  f o r  thousands of years . '  

Raven and Axelrod (1972) review the  biogeography of 

Aust ra las ia  i n  t h e  l i g h t  of p l a t e  t ec ton ics .  The New Guinea high- 

land f l o r a  cons i s t s  predominantly of the  more temperate Gondwanic 

elements, w h i l s t  the  lowland vegetat ion i s  l a r g e l y  of Malesian 

o r ig in .  A s  a  r e s u l t  of the  juxtaposi t ion  of these  d ive r se  groups 

Raven and Axelrod (1972) suggest t h a t  New Guinea ' a s  a  whole i s  a 

region of fauna1 and f l o r a l  mixing, su rv iva l  and evolut ion i n  the  



middle t o  l a t e  Ter t i a ry . '  These processes presumably continued 

i n t o  the  Quaternary, t h e  p o t e n t i a l  f o r  i n t e r a c t i o n  being ; n ~ d i f i e d  

by c l ima t i c  f luc tua t ion  (Walker, 1972b). 

The Quaternary e r a  i s  one of  dramatic and widespread 

c l ima t i c  change. The e f f e c t s  of t h e  g l a c i a l  per iods ,  p a r t i c u l a r l y  

t h e  most recent ,  have been shown from temperate and from t r o p i c a l  

highland regions. I t  i s  now becoming c l e a r  t h a t ,  a t  l e a s t  i n  some 

a reas ,  c l ima t i c  changes associa ted  with g lobal  g lac ia t ion  had a 

profound e f f e c t  on t h e  t r o p i c a l  lowland environment and vegetat ion 

a l so .  

The vegetat ion h i s t o r y  of the  African t r o p i c s  is  b e t t e r  

known than any o the r  t r o p i c a l  area.  I n  p a r t i c u l a r ,  it i s  apparent 

t h a t  the  ex ten t  of evergreen f o r e s t  i n  East  Africa was severely re- 

s t r i c t e d  during the  l a s t  g l a c i a l  (Livingstone, 1975). The region 

i s  r e l a t i v e l y  a r i d  today, and i t s  f l o r a  depauperate by comparison 

with t h e  rest of the  equa to r i a l  t rop ics .  Richards (1973) 

a t t r i b u t e s  the  r e l a t i v e  l ack  of f l o r a l  d i v e r s i t y  t o  t h e  more pro- 

nounced e f f e c t s  of c l ima t i c  change and the  longer h i s t o r y  of human 

in te r fe rence  over t h e  African continent .  

In  c o n t r a s t  t o  t h i s  view, the  meagre da ta  t h a t  a r e  

accumulating suggest c l ima t i c  f luc tua t ions  of a t  l e a s t  s imi la r  mag- 

n i tude  t o  have occurred i n  o the r  t r o p i c a l  areas.  Vegetation 

response t o  g l a c i a l  age r e f r i g e r a t i o n  i s  documented from South 

America (van d e r  Hammen, 1974) and New Guinea (Bowler et a l . ,  1976, 

Powell and Hope, 1976) . 
I n  common with o ther  t r o p i c a l  a reas ,  the  f i r s t  conclusive 

evidence of Quaternary c l ima t i c  change i n  New Guinea came with the  

i d e n t i f i c a t i o n  of p r i o r  g l a c i a l  landforms. Such fea tu res ,  reviewed 

by ~ 6 f f l e r  (19771, occur i n  both Papua New Guinea and I r i a n  Jaya 



(West I r i a n )  on mountains exceeding the  Ple is tocene  snow-line of 

approximately 3 550 m, al rmst  1 000 m below t h a t  of the present .  

The most extensive i c e  cover, perhaps extending a s  low a s  3 200 m,  

was on M t .  Giluwe i n  t h e  southern highlands. I n  t h e  Saruwaged 

Ranges the  snow-line appears s l i g h t l y  higher a t  3 650 m t o  3 700 m, 

poss ib ly  an a r t e f a c t  of t ec ton ic  u p l i f t  s ince  t h e  g lac ia t ion .  A 

s imi la r ly  higher snow-line ex i s t ed  i n  t h e  s t i l l  ice-capped 

Carstensz Mountains of I r i a n  Jaya (Hope and Peterson,  1976) perhaps 

due t o  r e l a t i v e l y  lower Pleistocene p r e c i p i t a t i o n  i n  t h e  w e s t  of 

the  i s l and .  

The severe c l ima t i c  condit ions indica ted  by t h e  lower 

snow-line a r e  r e f l e c t e d  by changes i n  t h e  highland vegetat ion 

(Bowler e t  a l . ,  1976). The presence of upper-montane species  a t  

only 1 500 m over 30 000 years  ago (Powell and Hope, 1976) and 

2 550 m a t  12 000 BP (Flenley, 1972) implies a l t i t u d i n a l  depression 

of vegetat ion 'zones'  by 500 m t o  1 500 m. On M t .  Wilhelm (Hope, 

1976a) vegetat ion depression a t  2 740 m was a t  l e a s t  700 m u n t i l  

around 10 500 BP, w h i l s t  the  t r ee - l ine  was 1 200 m lower than 

today. 

One can only specula te  on the  ecologica l  e f f e c t s  of these  

migrat ions on the  montane and lower a l t i t u d e  vegetat ion.  It is  

l i k e l y  t h a t ,  r a t h e r  than a simple s h i f t  i n  t h e  a l t i t u d i n a l  ranges 

of cu r ren t ly  ex tan t  vegeta t ion  assoc ia t ions ,  t h e r e  was considerable 

i n d i v i d u a l i s t i c  behaviour by p l a n t  species.  This phenomenon is  

documented from o the r  a reas ,  both temperate and t r o p i c a l ,  e.g. t h e  

response of  Podocarpus on Ruwenzori t o  changing c l ima t i c  condit ions 

c i t e d  by Livingstone (1975). Extrapolat ion of  the  maximum vegeta- 

t i o n  zonal depression i n t o  a reas  below 1 500 m i s  untenable, a s  



t h i s  would p r a c t i c a l l y  e l iminate  lowland f o r e s t  and replace  it with 

vegetat ion of montane a f f i n i t y .  Al ternat ive ly ,  considerabie com- 

press ion  of the  a l t i t u d i n a l  range of mid-montane vegetat ion must be 

pos tu la ted  were the  vegetat ion changes i n  the  highlands t o  have had 

no influence i n  the  lowlands. 

I t  i s  c l e a r  t h a t  both these  hypotheses a r e  too  s i m p l i s t i c  

given the  extreme v a r i a t i o n  i n  p resen t  vegeta t ional  p a t t e r n s  i n  re-  

l a t i o n  t o  a l t i t u d e ,  and the  i n d i v i d u a l i s t i c  response of  many 

p lan t s .  Whilst the  probable e f f e c t s  of the  demonstrated depression 

of higher a l t i t u d e  vegeta t ion  on the  lowlands undoubtedly l i e s  

somewhere along t h i s  spectrum, the  two extremes, i . e .  no inf luence  

on lowland vegetat ion,  o r  complete replacement, can probably be 

ru led  out .  

Within the  more recent  p a s t ,  human impact on t r o p i c a l  

vegetat ion i s  now wel l  demonstrated. Diminishing f o r e s t  cover 

during t h e  p a s t  f e w m i l l e n n i a i s  a t t r i b u t e d  t o  man's a c t i v i t y  both 

i n  Eas t  Afr ica  (Kendall, 1969) and Centra l  and South America 

( B a r t l e t t  and Barghoorn, 1973, van de r  Hammen, 1974). I n  the  New 

Guinea highlands, archaeological  evidence i n d i c a t e s  complex agr i -  

c u l t u r e  perhaps 9000 years  ago (Golson, 1977b), and f o r e s t  

clearance was widespread by 5000 BP (Powell e t  a l . ,  1975). 

There i s  thus  considerable c i rcumstant ia l  evidence t o  

suggest  t h a t  the  vegetat ion of the  lowland t r o p i c s  has been exposed 

t o ,  and may have responded t o ,  changing environmental condi t ions  on 

time-scales of mi l l ions ,  t ens  of thousands, and thousands of years .  

This r e a l i s a t i o n  c a l l s  i n t o  quest ion the  concept of unchanging 

t r o p i c a l  lowland vegetat ion.  I n  p a r t i c u l a r ,  t he  prodigious f l o r -  

i s t i c  d i v e r s i t y  of t h e  t r o p i c a l  r a i n f o r e s t  can no longer be 

a t t r i b u t e d  t o  i t s  ancient  i n t e g r i t y .  



This study at tempts t o  i d e n t i f y  and quant i fy  change i n  

the  vegetat ion of a iowiand a rea  of Papua N e w  Guinea over more 

recen t  ( l a t e  Quaternary) ex ten t  of t h i s  time-scale, and considers  

t h e  poss ib le  determinants of any change. 

POLLEN ANALYSIS IN THE TROPICAL LOWLANDS 

Although palynology i s  an es tabl i shed method f o r  recon- 

s t r u c t i n g  Quaternary vegetat ion h i s t o r y  i n  many temperate regions,  

and has been applied successful ly  i n  highland t r o p i c a l  a reas ,  it is 

almost untested i n  the  lowlands of the  equa to r i a l  t rop ics .  By 

c o n t r a s t  with the  vegetat ion of temperate and, t o  a l e s s e r  extent ,  

t r o p i c a l  highland regions,  the  many species  of t h e  low a l t i t u d e  

equa to r i a l  t r o p i c s  a r e  supposedly charac ter ised  by low po l l en  

production, and entomophilous o r  zoophilous p o l l i n a t i o n  habi t .  

Faegri  (1966) s t a t e s  the  pess imis t i c  view t h a t  'pol len  ana lys i s  i s  

simply not  a method f o r  inves t iga t ing  those ( t r o p i c a l  f o r e s t )  vege- 

t a t i o n a l  types ,  unless  i n d i r e c t  conclusion can be a r r ived  a t  from 

t h e  presence o r  absence of ind ica to r s  t h a t  do cont r ibute  t o  t h e  

po l l en  r a i n ' .  

The f l o r i s t i c  d i v e r s i t y  of t h e  New Guinea vegetat ion 

equals  t h a t  of o the r  equa to r i a l  a reas  (van Balgooy, 19761, and t h i s  

v a s t  a r ray  of species  poses formidable problems f o r  pol len  analys is .  

In  addi t ion  t o  the  t a s k  of i d e n t i f i c a t i o n  of sub-foss i l  g ra ins  the  

l a r g e  number of  taxa involved increases  the  d i f f i c u l t y  of achieving 

statistically r e l i a b l e  es t imates  f o r  the  values of each taxon. On 

t h e  o the r  hand, it may be more l i k e l y  t h a t  ' i n d i c a t o r '  t axa  w i l l  be 

present .  

A more fundamental problem remains the  cha rac te r i sa t ion  

of t h e  vegetat ion s o l e l y  on t h e  b a s i s  of f l o r i s t i c  data.  Pol len  

a n a l y t i c a l  evidence revea l s ,  a t  b e s t ,  only the  p a r t i a l  f l o r i s t i c  



composition of t h e  p l a n t  community. Idea l ly ,  a reconst ruct ion  of the  

nact ven~tation may he derived from these  da ta  by in te rpo la t ion  from E- - -  

ex tan t  communities. Yet, i n  the  t r o p i c s ,  f l o r i s t i c  c l a s s i f i c a t i o n  of 

vegetat ion associa t ions  i s  o f t e n  not  f eas ib le .  In  Papua New Guinea, 

recognit ion of major vegetat ion formations using the  c r i t e r i a  of land- 

u n i t s  and physiognomy (e.g. Paijmans, 1975) o r  physiognomy alone (Webb 

et a l . ,  1976) may produce more t r a c t a b l e  r e s u l t s .  A s  Walker and Guppy 

(1976) have shown, subjec t ive  c l a s s i f i c a t i o n s  frequently do not  re-  

f l e c t  f l o r i s t i c  changes. Analyses of l is ts  of t r e e  genera from 78 

s i t e s  above 1 900 m revealed only one major f l o r i s t i c  break, a t  

2 800 m t o  3 000 m. Although a l t i t u d i n a l  zonation below t h i s  was un- 

subs tant ia ted  by t h e  f l o r i s t i c  da ta ,  two 'nodes' of generic s i m i l a r i t y  

were recognised: the  genus-rich f o r e s t  of  environmentally s t a b l e  

a reas ,  and depauperate de r iva t ives  from it. 

In  view of the  pauci ty  of bas ic  ecologica l  and palynological  

da ta  it seems appropr ia te  t h a t  i n i t i a l  palaeoecological  research  i n  

the  lowland equa to r i a l  t r o p i c s  should focus on major changes i n  t h e  

most immediately recognisable vegetat ion formations. I n  Papua New 

Guinea t h e  most s t r i k i n g  boundaries i n  lowland vegetat ion e x i s t  be- 

tween the  f o r e s t ,  and non-forest grassland,  'woodland', o r  'savanna' 

communities. 

THE O R I G I N  OF NEW GUINEA GRASSLANDS 

It  i s  widely argued t h a t ,  except f o r  swamp and perhaps 

a lp ine  a reas ,  the  present  d i s t r i b u t i o n  of grasslands i n  New Guinea i s  

a product  of f o r e s t  clearance and/or burning by man. Lane-Poole 

(1925), on surveying t h e  f o r e s t  of the  lower Markham Valley near  Yalu, 

hypothesised t h a t  

' A t  one time f o r e s t  of t h i s  type s t r e t ched  a l l  t he  way 
along the  coas t  between t h e  mountains inland and the  
sea ,  and a l l  along the  v a s t  va l l eys  of  the  Markham and 



Ramu Rivers. Today, a r t i f i c i a l l y  formed grasslands 
have taken the  place of the  f o r e s t  on t h e  b e s t  of the  
land,  and, i n  t h e  l e s s  f e r t i l e  a reas ,  a secondary weed 
growth has es tabl i shed i t s e l f . '  

Robbins (1963a) considers  t h a t  ' t a l l '  grassland gives way 

t o  ' s h o r t '  grassland under the  pressure  of continued human i n t e r -  

ference. Although admitting t h a t  the  most extensive grassland 

a reas  e x i s t  under condit ions of low, seasonal  r a i n f a l l  and poor 

s o i l s ,  he regards environmental f a c t o r s  a s  secondary t o  t h e  h i s t o r y  

of human impact. Robbins sees  the  p a t t e r n  of grassland i n  the  

Papua New Guinea highlands a s  r e f l e c t i n g  the  increas ing an t iqu i ty  

of c u l t i v a t i o n  from west t o  e a s t .  This proposi t ion  i s  amplified 

(Robbins, 1963b) by i n t e r p r e t i n g  t h e  Markham Valley grasslands as 

ly ing i n  the  wake of a route  of populat ion migration from the  coas t  

t o  the  highland i n t e r i o r .  'Only t h u s ' ,  s t a t e s  Robbins, 'can the  

now l a r g e l y  abandoned Upper Markham grasslands be read i ly  ex- 

p la ined. '  A s imi la r  contention i s  advanced t o  account f o r  the  

extensive grasslands of the  Sepik P la ins  t h e  o r i g i n  of which 

Reiner and Robbins (1964) c o r r e l a t e  with population movements dated 

a t  500 t o  800 years  ago by l i n g u i s t i c  evidence. 

Closer study reveals  environmental f a c t o r s  t o  be of 

g r e a t e r  importance i n  the  determination of vegetat ion p a t t e r n s  than 

Robbins (1963a,b) and Reiner and Robbins (1964) consider.  

Brookfield (1964) emphasises the  c l ima t i c  v a r i a t i o n  i n  the  high- 

lands i n  r e l a t i o n  t o  grassland d i s t r i b u t i o n .  The Sepik grass lands  

s ide rab le  edaphic influence on t h e  vegetat ion.  Although agreeing 

t h a t  t h e  grassland i s  a f i re-cl imax community, these authors regard 

environmental f a c t o r s  a s  a t  l e a s t  a s  important i n  determining t h e  

charac ter  of the  vegetat ion.  Paijmans (1976) suggests  t h a t  



grasslands such a s  those of  the  Sepik developed from smaller  grass-  

land l o c i  due t o  the  use of f i r e ,  p a r t i c u l a r l y  i n  areas  of poor 

s o i l s  and seasonal  r a i n f a l l  where t h e  f o r e s t  was i n  a precar ious  

balance with the  environment. 

The survey by Holloway et a l .  (1973) r evea l s  c lose  r e l a -  

t ionsh ip  between the  composition of t h e  non-forest vegetat ion and 

edaphic and o the r  environmental gradients  within the  Markham Valley. 

Eden (1974) f i n d s  a general  reduction i n  t h e  ex ten t  of grassland 

and savanna communities i n  southern Papua with increas ing humidity. 

However t h e  juxtaposi t ion of vegetat ion types wi th in  s imi la r  habi- 

t a t s  i s  not  e n t i r e l y  expl icable  by p a t t e r n s  of r a i n f a l l ,  p o t e n t i a l  

evapotranspirat ion,  o r  the  s o i l  moisture a v a i l a b i l i t y .  Eden 

(1974) ca lcu la tes  t h a t ,  a t  r a t e s  of  clearance observed today, man's 

c u l t i v a t i o n  a c t i v i t i e s  could account f o r  the  formation of the  whole 

grassland area  wi th in  the  l a s t  2000 years.  However, i t  i s  recog- 

n ised  t h a t  over a longer per iod ,  c l ima t i ca l ly  induced vegetat ion 

changes may be of importance. 

I t  i s  c l e a r ,  t he re fo re ,  t h a t  s o l e  c o r r e l a t i o n  between 

the  f l o r i s t i c  composition of non-forest vegeta t ion  and the  in tens-  

i t y  of human a c t i v i t y  i s  inva l id ,  although t h i s  concept continues 

t o  surface  i n  t h e  l i t e r a t u r e  (e.g. Seavoy, 1975). Such a corre l -  

a t i o n  can be subs tan t i a t ed  only i f  the  e f f e c t s  of a l l  environ- 

mental va r i ab les  a r e  f i r s t  accounted f o r .  However, the  charac ter  

of many grassland a reas  i s  c l e a r l y  maintained under present  day 

c l ima t i c  condit ions by man's a c t i v i t y ,  p a r t i c u l a r l y  i n  the  use of 

f i r e .  The contemporary d i s t r i b u t i o n  of grassland provides s t rong 

c i rcumstant ia l  evidence t h a t  man has crea ted ,  extended, o r  modified 

much of the  grass land of lowland Papua New Guinea, p a r t i c u l a r l y  

t h a t  i n  environmentally s t r e s s e d  h a b i t a t s .  However, ex t rapo la t ion  



of p a s t  vegetat ion p a t t e r n s  on the  b a s i s  of present  d i s t r i b u t i o n  

i s  a t  b e s t  imprecise. Paiaeoecoioyicai iechiiiques provide bye most 

appropr ia te ,  i f  not  the  only, means t o  reveal  t h e  h i s t o r y  of the  

vegetat ion and i t s  environmental determinants.  

AIMS OF THIS  STUDY 

Three bas ic  quest ions may be posed i n  r e l a t i o n  t o  the  

vegetat ion of lowland Papua New Guinea t h a t  might be amenable t o  

so lu t ion  by palaeoecological  research:  

(1) Have the  present  p a t t e r n s  of lowland vegeta t ion ,  
p a r t i c u l a r l y  those of the  f o r e s t  and grassland 
assoc ia t ions ,  remained s t a b l e  i n  the  pas t?  I f  not ,  
what has been the  d i r e c t i o n  and magnitude of  any 
change? 

(2 )  Has Quaternary environmental change, e spec ia l ly  the  
c l i m a t i c  f luc tua t ions  demonstrable from many 
temperate and t r o p i c a l  a reas ,  had any e f f e c t  on t h e  
lowland t r o p i c a l  vegetat ion? 

(3) What i s  man's r o l e  i n  inf luencing the  vegetat ion 
and i t s  current  d i s t r i b u t i o n  pa t t e rns?  

This study explores the  ex ten t  t o  which palaeoecological  

methods can answer these  problems, and, by coro l l a ry ,  the  con- 

s t r a i n t s  on the  use of such evidence. The c e n t r a l  techniques 

employed a r e  s t r a t i g r a p h i c  and pol len  ana lys i s  of l a c u s t r i n e  sedi-  

m e n t ~ .  Su i t ab le  deposi t s  of l a t e  Quaternary age a r e  thus required.  

A robust ,  independent chronology i s  e s s e n t i a l  t o  allow t h e  recon- 

s t r u c t i o n  of the  sedimentary h i s t o r y  of  the  s i t e  and t o  provide f o r  

the  use of time-area based palynological  techniques. I n  a previ-  

cusly unstudied area it is p a r t i c u l a r l y  important t o  d i s t ingu i sh  

between s i t e - s p e c i f i c  events ,  and those of  more widespread s i g n i f i -  

cance. I n t e r p r e t a t i o n  of s t r a t i g r a p h i c  and po l l en  a n a l y t i c a l  

evidence of  l o c a l  h a b i t a t s  i s  g r e a t l y  f a c i l i t a t e d  by an understand- 

ing  of swamp vegetat ion ecology. A knowledge of  the  fundamental 

aspects  of contemporary pol len  d i s p e r s a l  i s  a l s o  considered 



e s s e n t i a l  i n  view of the  almost t o t a l  lack  of knowledge about such 

processes i n  the  t r o p i c a l  lowlands. Each of these topics  i s  cov- 

ered t o  some ex ten t  i n  t h i s  t h e s i s .  Emphasis i s  placed, however, 

on the  appl ica t ion  and i n t e r p r e t a t i o n  of pollen a n a l y t i c a l  and 

s t r a t i g r a p h i c  methodsin t h e  palaeoecological ly unknown environment 

of lowland Papua New Guinea. 

CHOICE OF STUDY AREA 

The vegeta t ion  map of Papua New Guinea (Paijmans, 1975) 

shows many of the  more densely inhabi ted  lowland areas  t o  be 

covered by a mosaic of f o r e s t  and non-forest vegetat ion types. 

However, four  major regions may be i d e n t i f i e d  where non-forest 

vegetat ion predominates. 

Large a reas  of south-west Papua New Guinea a r e  covered by 

Melaleuca dominated savanna. Extensive a reas  of grassland with 

s c a t t e r e d  t r e e s  of seve ra l  E u c a l y p t u s  species  occur along t h e  coas t  

of the  Centra l  Province, i n  t h e  region of Por t  Moresby. These 

vegetat ion types a r e  c l e a r l y  of Austral ian o r i g i n ,  and a r e  almost 

r e s t r i c t e d  i n  New Guinea t o  monsoonal a reas  south of  the  main div- 

id ing range. Their  p a s t  d i s t r i b u t i o n  was probably s u b s t a n t i a l l y  

influenced by t h e  considerable Ple is tocene  extension of land over 

the  shallow Torres S t r a i t  s h e l f .  For these  reasons, the  develop- 

ment of t h e  vegeta t ion  i n  these  savanna a reas ,  w h i l s t  of g rea t  

i n t e r e s t  e spec ia l ly  i n  r e l a t i o n  t o  l a t e  Quaternary events  i n  t rop i -  

c a l  Pxstralia (Kershaw, 1975); F unl ike ly  t o  be representa t ive  of 

lowland New Guinea a s  a whole. 

The Sepik a r e a  of north-western Papua New Guinea conta ins  

l a r g e  t r a c t s  of grassland.  However, many of  these  a r e  a l l u v i a l  

swamp a reas  and a f fec ted  by changing r i v e r  courses. S i t e s  



possessing depos i t s  of s u i t a b l e  a n t i q u i t y  and cont inui ty  f o r  

palaeoecologicai  research may wei i  exist ,  but would bz hard t~ 

loca te .  

A four th  a rea ,  the  Markham Valley, has a smaller bu t  w e l l  

defined area  of  grassland and o the r  non-forest vegetat ion.  Due t o  

the  high r e l i e f  and sharp environmental gradients ,  various f o r e s t  

types a r e  a l s o  found i n  c lose  juxtaposi t ion.  A s  with much of the  

northern c o a s t  of New Guinea, t h e  land configurat ion was l i t t l e  

changed during the  g l a c i a l  sea l e v e l  minimum due t o  the  s t eep  o f f -  

shore s h e l f .  The f o o t h i l l s  along the  margins of the  va l l ey  contain 

a number of permanent lakes  and swamps of p o t e n t i a l  an t iqu i ty .  

Thus, w h i l s t  recognising the  s c i e n t i f i c  i n t e r e s t  of o the r  

lowland a reas ,  t h i s  study i s  devoted t o  the  palaeoecological  in-  

ves t iga t ion  of s i t e s  within t h e  environs of  the  Markham Valley, 

Morobe Province, Papua New Guinea. 
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