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FRONTISPIECE.  Lake Wanum, Morobe Province, Papua New Guinea. 

Oblique aerial view from the north-west, 8 October 1974. 
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The p a s t  s t a b i l i t y  of vegetat ion p a t t e r n s  i n  the  Markharn 

Valley ( 6 ° 3 0 ' ~ ,  1 4 6 ° 3 0 ' ~ ) ,  a lowland grassland area  of Papua New 

Guinea, i s  inves t iga ted  by po l l en  analys is  of lake  depos i t s  and 

r e l a t e d  palaeoecological  techniques. 

The predominantly organic sediments of Lake Wanum ( a l t .  

35 m) span the  l a s t  9600 years.  A 14C chronology supports  the  ca l -  

cu la t ion  of annual pol len  deposi t ion ,  sediment accumulation, and 

carbonised p a r t i c l e  i n f l u x  r a t e s .  A t  Yanamugi lake  ( a l t .  170 m ) ,  

14C assays of  the  calcareous muds a re  influenced by va r i ab le  'hard- 

water e r r o r ' .  A t e n t a t i v e  chronology i s  based on palaeomagnetic 

and tephra co r re la t ions .  

Pollen trapping revea l s  very high contemporary annual 

deposi t ion r a t e s  within f o r e s t ,  but  low values over t h e  c e n t r a l  lake  

area .  Surface po l l en  assemblages from d i f f e r e n t  h a b i t a t s  i n d i c a t e  

t h e  loca l i sed  nature  of pol len  d i s p e r s a l ,  although a r e l a t i v e l y  

' long-distance component' from higher a l t i t u d e s  is  a l s o  recognised. 

Analysis of f l o r i s t i c  da ta  from the  herbaceous swamp 

vegetat ion of Lake Wanun suggests  the  exis tence  of two f r e e  

f l o a t i n g  root-mat a s soc ia t ions  and two o r  th ree  rooted associa t ions  

Water depth appears the  primary con t ro l  on t h e i r  d i s t r i b u t i o n .  

Holocene swamp communities analogous with ex tan t  associ-  

a t i o n s  may be i d e n t i f i e d  i n  t h e  palynological  record of Lake Wanum. 

Swm~p l ~ l a r g i n a l  conditic?~.: pzesrail from 9500 RP u n t i l  8200 BP when 

permanent shallow water becomes es tabl i shed.  Rooted vegetat ion 

associa t ions  then predominate u n t i l  about 5000 BP. F loat ing  

vegetat ion assoc ia t ions  f i r s t  become important a t  t h i s  t i m e ,  and 



subsequently (3000 BP t o  2000 BP) come t o  dominate the  s i t e .  A 

general  t rend towards increased water depth i s  indica ted  throughout 

the  sequence. 

Increased representa t ion  of dry-land non-forest pol len  

occurs from 8550 BP, and grassland taxa become more frequent  from 

&out 5350 RP.  S y n c h r m ~ u s  trends i n  carbonised p a r t i c l e  i n f l u x  

i d e n t i f y  f i r e  a s  a probable agent of vegetat ion change. 

L i t t l e  change i n  dry-land vegetat ion i s  recorded i n  t h e  

po l l en  sequence from Yanamugi, although recen t  encroachment by 

swamp vegetat ion occurs. The l a rge  proport ion of 'montane' pol len  

and spore taxa  i n  the  e a r l i e r  sediments i s  a t t r i b u t e d  t o  va r i ab le  

f l u v i a l  inf lux .  

Conditions a t  Lake Wanum u n t i l  8200 BP may r e f l e c t  t h e  

e a r l y  Holocene a r i d i t y  widespread i n  equa to r i a l  a reas ,  although the  

i n d i r e c t  hydrologic e f f e c t s  of r i s i n g  sea l e v e l  cannot be d is -  

counted. Human impact appears the  main determinant of dry-land 

vegetat ion change during much of the  Holocene. 
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