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The Lake Murray-Middle Fly area lies in the centre of the vast lowland alluvial plain which 
constitutes much of the Western Province of Papua New Guinea. The dominant geographical 
features in the area are Lake Murray - the largest lake in Papua New Guinea - and the, Fly 
and Strickland Rivers with their broad flood plains which in places are fifteen kilometers wide. 
In the midst of these flood plains are numerous lakes and extensive areas of swamp and marsh. 
Along the rivers and around the edges of the lakes, including Lake Murray, are large tracts of 
grassland and Savannah which are perjodically inundated when the Fly and Strickland Rivers 
flood their low banks. These grasslands and swamps are home to an extraordinary variety of 
wildlife, including large numbers of fish; turtles, crocodiles, and migrato y birds, many 
species of which have not been adequately documented. 

The Lake Murray-Middle Fly area is also home to some 3500 people who speak the closely 
related Boazi and Zimakani languages. These two languages are closely related to the Marind 
language spoken to the west and southwest in Irian Jaya, and the culture of Boazi and 
Zimakani speakers is similar to that of the Marind-arnim and Bian Marind described by van 
Baa1 in his book Dema. Like the Bian Marind to the west the people of the Lake Murray- I,. 

” 
Middle Fly area live in small villages and isolated.homesteads along the flood plains of the 
rivers and have a riverine adaption, relying on naturally occurring sago as well as fish and 
game for their food. .Virtually all travelling is by dugout canoe. Because of the riverine 
adaption of Boazi and Zimakani, the negative effects of mining in the headwaters of the Fly 
and Strickland Rivers on those two rivers would have particularly serious consequences for 
the people of the Lake Murray-Middle Fly area. * 
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This paper provides an introduction to human ecology in the Lake Murray-Middle 
Fly area, an area in which I conducted two and a half years of anthropological 
research between 1982 and 1985. 1 

I want to preface this paper by noting that I am a social anthropologist and my 
research in the Lake Murray-Middle Fly area focused primarily on kinship and 
marriage (see Busse 1987), not human ecology. Nonetheless, like most anthropologists 
who live among people who derive their daily living directly from their natural 
environment, I found that during the course of my research I had to learn a great deal 
about the physical environment in which I was living and about the ways in which 
the people among whom I was living thought about and used that environment. Not 
surprisingly, I discovered that much of the symbolic life of the people of the Lake 
Murray-Middle Fly area was and is closely connected to the physical world in which 
they live and that their view of that world differs in important ways from the view 
that an urban American such as myself might have of such an environment. 

During the two and a half years that my wife and I lived in the Lake Murray-Middle 
Fly area, we came to appreciate the stunning beauty of the area and to understand, at 
least to some degree, the ways in which the people of the Lake Murray-Middle Fly 
area make a living from their environment and the rich social, cultural and emotional 
meanings which that environment has for them. 

In this paper, I particularly want to emphasize that both the grasslands and Melaleuca 
swamp savannahs of the Lake Murray-Middle Fly area on the one hand and the 
hEtingfi3iing;and sago-m&Q adaptation-of-its inhabitants on the other hand are -- 
unusual in New Guinea. Indeed, the physical environment of the Lake Murray- 
Middle Fly area is, in many ways, more reminiscent of parts of northern Australia 
than New Guinea. 

The Lake Murray and Middle Fly Census Divisions comprise some 12,500 square 
kilometers in the midst of the vast lowland alluvial plain which constitutes much of 
the Western Province of Papua New Guinea and which stretches across the inter- 
national border into south-eastern Irian Jaya. The dominant geographical features of 
the Lake Murray-Middle Fly area are Lake Murray - the largest lake in Papua New 
Guinea - and the Fly and Strickland Rivers with their broad floodplains which in 

P. the rivers and around the edges of the 
lakes, including Lake Murray, are large tracts of grassland and Melaleuca swamp 
savannah which are periodically inundated when the Fly and Strickland Rivers 
overflow their low banks. This area is home to a variety of water birds, including 
ducks, geese, herons, ibises, storks, and pelicans. Away from the rivers are somewhat 
higher areas consisting of low ridges covered with open forest or closed canopy 
rainforest. In the marginally lower areas between the ridges are the vast sago swamps 
from which the people of the area get an important part of their food. Despite these 
somewhat higher areas away from the rivers and their floodplains, the overwhelming 
impression that one gets travelling through the area is of extensive flatness and swamp. 

The Lake Murray and Middle Fly Census Divisions are home to approximately 4,500 
people or fewer than 0.5 persons per square kilometer. The reasons for this low 
population density appear to be malaria and the limiting effects of particularly dry 
years rather than an absence of natural resources. 2 The cycle of particularly dry years 
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warrants particular comment here in light of the activities of Ok Tedi Mining Limited 
upstream from the Middle Fly. 

In an average year, the Lake Murray-Middle Fly’area receives about 2.5 meters of 
rain, over half of which falls during the northwest monsoon season from late December 
to mid-April. Annual rainfall figures at Bosset in the Middle Fly between 1974 and 
1984, however, ranged from 1.5 meters in 1979 to over 3.5 meters in 1975. The water 
level in the Ely River and its floodplain, however, depends primarily on rainfall in 
the headwaters of the Fly and Ok Tedi Rivers, and the water level in the Middle Fly 
appears to rise and fall independently of rainfall in the Middle Fly itself. 

In the twenty five years prior to my research, particularly severe dry seasons occurred 
in 1958,1965,1972,1979, and 1982, so severe dry seasons are not unusual events. 
During extreme dry seasons, such as the one that was iri progress when I arrived in 
the Lake Murray-Middle Fly area in 1982, food and water are serious problems. 
During the second half of 1982,,Bosset Lagoon3 which is usually three to four meters 
deep, was completely dry and covered with high grass. During this time, the people 
of the Middle Fly abandoned their villages which are near the edge of the flood plain 
and moved to the banks of the Fly River because the river channel was the only 
source of drinking water. During October and November 1982, it was impossible to 
make sago - the main food in the area - because there was no water with which to 
wash the starch from the sago pith, even though people dug two-meter deep holes in 
the dry floors of their sago swamps. As a result of the lack of water with which to 
make sago, people were forced to rely on bananas and fish. 

In addition to the difficult food and water conditions, the exposed lake beds are 
quickly covered with grass. When the river rises and the lakes are inundated - and 
Bosset Lagoon filled with water before it rained in the Middle Fly - the grass remains, 
at least temporarily. This grass removes the oxygen from the water which means that 
there are few or no fish in the lakes. Not only does this make it more difficult for 
people to obtain fish to eat, but it also means more mosquitoes, since the fish eat the 
mosquito larvae, and more mosquitoes means more malaria. * Thus, it appears that 
the cycle of extreme dry seasons may be an important limiting factor on human 
population in the Lake Murray-Middle Fly area. 

Of the 4,500 people who live in the Lake Murray-Middle Fly area, approximately 
3,500 speak the Boazi and Zimakani languages. There are approximately 2,000 Boazi 
speakers and about 1,500 Zimakani speakers. Zimakani is spoken by people living 
around Everill Junction (i.e., the confluence of the Fly and Strickland Rivers) and the 
southern part of Lake Murray, and Boazi is spoken by people living along the shores 
of the northern and central parts of Lake Murray and along the Fly River from the 
Binge River in the north to just above Everill Junction in the south. 

Together, these two languages make up the Boazi Language Family, and Boazi and 
Zimakani speakers are social and culturally very similar to one another. The Boazi 
Language Family, in turn, is the easternmost of the three language families in the 
Marind Language Stock (Voorhoeve 1970,1975:355-362). The other languages of the 
Marind Stock are spoken in Irian Jaya, and Boazi and Zimakani speakers are culturally 
similar to the Marind-anim and Bian Marind of Irian Jaya who have been described 
by van Baa1 ( 1966).5 

,- 1 ! ,‘I 
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The Boazi and Zimakani are riverine people who get most of their food by hunting, 
fishing and processing the pith of wild sago palms. Gardens are unimportant both 
culturally and in terms of day-today subsistence. The people of the Lake Murray- 
Middle Fly area live within and along the edges of the floodplain in semi-permanent 
villages and camps near their sago swamps and hunting grounds. Travelling is done 
primarily by dugout canoes which are made from a variety of trees in the forest. The 
forest also provides wood for paddles and drums, and the marshes and forests provide 
reeds, bark, and palm spathe for making baskets and water containers. 

Boazi and Zimakani speakers see themselves as living in a rich environment, and, in 
many regards, they are right. The Lake Murray-Middle Fly area has vast tracts of 
naturally-occurring sago (Metroxylon sagu). 6 Under optimum conditions such as 
those found in the Lake Murray-Middle Fly area, sago palms grow to heights of fifty 
feet and take ten to fifteen years to mature. During its growth, the palm stores carbo- 
hydrates in its stem. At full maturation, these carbohydrates are converted to sugar 
to sustain seed production. 7 Therefore, the best time to harvest a sago palm is just 
before it flowers when its pith contains the maximum amount of starch. 8 

Sago-making is women’s work, and sago is an important feminine symbol. A. 
complicated process is used to extract the starch from the palm pith. A woman first 
selects a mature palm, fells it with an axe, and removes a section of bark. She then 
chops, or shaves, the pith with a tool made of two sticks, the ends of which are tied 
together at a right angle with cane rope. The sticks are then pulled to about a 6@ 
angle and held in that position by a cord, also made of cane, tied to the other ends of - -.- -- . 
the Sticks (i.e., theX-id5tl%t were not tied together initially). The cutting-edge-of the- 
tool is a bamboo node, or sometimes a piece of metal pipe, fitted over the end of one 
of the sticks. The other stick then serves as the handle of the tool. When the woman 
has chopped the pith, she places it in a large basket made of bark or grass. She then 
pours water into the basket and squeezes the basket with her feet on a small platform 
at one end of a trough made of palm spathes tied together with grass. As she ’ 
squeezes the basket full of pith, the water, with the sago starch in suspension, runs 
out of the basket and into the trough where the sago starch comes out of suspension 
and settles to the bottom of the trough. At the end of the day, the woman carefully 
pours off the water and loads the wet sago starch into her basket.9 

ThebkeMurray-Middle Flv area is rich 
in game. Cassowaries, wild pigs, two types of wallabies, and deer abound. lo It should 
also be pointed out that the Lake Murray-Middle Fly area is home to one of the largest 
monitor lizards in the world, Varanus salvadori which can reach four meters in length 
(Cogger 1972). These are also hunted, and their skins are used for the heads of drums. 

Almost all hunting is done with large bamboo bows and cane arrows. A variety of 
hunting techniques are used including the construction of blinds in the bush for 
hunting birds, the construction of traps for pigs, stalking (with or without the help of 
dogs), and drives in which game is driven toward a line of hunters waiting at the 
base of a peninsula. Hunting is almost always successful, and most people eat red 
meat at least twice a week. 

The most dramatic hunts are the fire drives which take place during the dry season in 
the grasslands and savannahs of the river floodplains. These hunts, which may 
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involve as many as sixty or seventy men, are the most important contemporary ’ 
public expressions of masculinity. ‘1 In one fire drive in which I participated, over 380 

: hectares of grassland were burned, and seven deer, three pigs, and eight large grass, 
/ wallabies ( Wullubia agilis) were killed. 

.’ 
While ideologically and symbolically less important than hunting, fishing is more 
important as a source of food; People often eat fish more than once a day. Hooks, 
traps, spears, and commercial fishing nets are used, and, when the water is low, 
poison squeezed from the root of a vine is used to’kill the fish in small creeks and 
streams. Boazi speakers recognize more than thirty five different types of fish, many 
of which are eaten. The most important species are barramundi (Lutes culcurifer), 
saratoga (Sclerupuges jar&i), various types of catfish (including Arius uugustus and 
Arks Zeptaspis), tandans (Neosilurus uter), mudfish (OGeZeofris fimbriutu), and black 
bass (Z&jams goldiei). Crocodiles are also hunted, and the sale of crocodile skins is 
still the main source of cash in the Lake Murray-Middle Fly area. 

:, 

Finally, Boazi and Zimakani speakers gather a variety of foods from the forests and 
marshlands including bush fowl eggs (both Megupodius and TuZZeguZZu are found in the 
Lake Murray-Middle Fly area) and turtles. ,j 

,In sum, the Lake Murray-Middle Fly region, with its, vast areas of grassland, 
MeZuZeucu swamp savannah, and freshwater swamp is an unusual ecosystem for New 
Guinea and is, in many ways, reminiscent of northern Australia. It is a rich environment 
about which natural scientists know very little. The periodic severe dry seasons .. 
appear to play an important role in limiting the human population of the area by 
causing shortages of food and water. They are also important in light of the dumping 
of mining wastes by Ok Tedi Mining Limited both because during severe dry seasons 
the fish and human populations are concentrated in and along the main channel of 
the Fly River and because immediately after a severe dry season the back swamps of 
the floodplain are refilled by the rising waters of the Fly River. 

The adaptation of Boazi and Zimakani speakers is also an unusual adaptation for 
New Guinea inasmuch as it is based on hunting, fishing, and sago making, while * 
gardening plays a very minor role. 

I want to close this paper with a quotation and my concern. Volume I of the 1982 Ok 
Tedi Environmental Study (Maunsell and Partners 1982) predicted that there was, 

little likelihood of mine-derived effects on the aquatic resources that are of 
major dietary importance to the peoples of the Fly River, and there will be no 
terrestrial impact. A possible exception, but difficult to predict, is the effect 
of barge wash on turtle breeding grounds on sand bars of the Middle Fly. lit!?::‘. ,.i.; i.. : ” 
[Maunsell and Partners i982:1:87; emphasis added] 

Recently, however, Ok Tedi Mining Limited has predicted high levels of sediment 
and particulate copper in the Fly River as far downstream as the Middle Fly. The 
long-term impact of these waste materials on the fish in the river and on the human 
population which lives along the river is hard to predict, but Ok Tedi has predicted 
high “fish catch loss” percentages in the main channel of the Fly River in the Middle ” 
Fly area during 1990.12 
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Inasmuch as “aquatic resources . . . are of major dietary importance to the peoples of 
the Fly River,” the continued dumping of mining wastes by Ok Tedi Mining Limited 
into the Ok Tedi River (and hence into the Fly River) and the failure of Ok Tedi 
Mining Limited to construct a tailings dam thus poses a potentially serious threat to 
the environment of the Middle Fly and to the way of life of its people. This threat 
comes despite Ok Tedi Mining Limited’s previous assurance that there would be 
little or no effect on the aquatic resources of the Middle Fly. 

Nate 

* My research in the Lake Murray-Middle Fly area was funded by a U.S. Department 
of Education Fulbright-Hays Doctoral Dissertation Fellowship. Subsequent analysis 
of field data has been supported by a Kenneth Hill Fellowship for Pacific Studies 
(administered by the Office of Graduate Studies at the University of California, San 
Diego), the Revelle College Humanities Program (University of California, San 
Diego), and a Postdoctoral Fellowship in the National Institute of Mental Health 
Clinical Training Program in Adolescence (Committee on Human Development, 
University of Chicago). I am also grateful to the Institute of Papua New Guinea 
Studies and the government of Papua New Guinea for permission to conduct the 
research on which this paper is based, and to the Papua New Guinea National 
Museum wnicn has supportea mype * SF=-* 
however, is to the people of the Lake Murray-Middle Fly area, and particularly to ;he 
people of Bosset Village in the Middle Fly, for their patience and generosity to me 
and my wife during our fieldwork. 

2 Riley (1983) has argu ed that the present population distribution in New Guinea may 
be the result of population regulation by malaria. In support of his argument, Riley 
points to the efficient transmission of malaria through mosquitoes, the short incubation 
period of malaria, the high but selective mortality of malaria (causing death mainly in 
individuals between six months and five years of age), depressed fertility due to 
malaria (which may cause abortion or premature labor), and the reduction of the 
body’s immune response to other infections due to malaria. In the Lake Murray- 
Middle Fly area, the deleterious effects of malaria appear to be made worse by the 
cycle of particularly dry years. 
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3 Bosset Lagoon, like many of the other open bodies of water in the floodplains of the 
Fly and Strickland Rivers (including Lake Murray), is called a “blocked-valley lake” 
by geographers. In the context of the Southern Lowlands of New Guinea, this term is 
somewhat misleading since the terrain is so flat that the difference in elevation 
between a valley.floor and the surrounding higher ground is often a matter of only;, 
five to ten meters. “Blocked-tributary lake” is probably a more accurate description. 
Such lakes are sometimes referred to as “lagoons” on maps of the Lake Murray-Middle 
Fly area, and in using the name “Bosset Lagoon”, I am following an established usage. 

4 I am grateful to Kent Hortle, Senior Biologist with Ok Tedi Mining Limited, for 
these observations concerning the effects of extreme dry seasons on the aquatic 
environment of the Lake Murray-Middle Fly area. 

5 In addition to the cultural similarities between the people of the Lake Murray- 
Middle Fly area on the one hand and the Marind-anim and Bian Marind on the other, 
Boazi and Zimakani speakers see themselves as culturally related to the Bian Marind 
(van Baa1 1940,1966) and Yei-nan (van Baa1 1982) to the west and the Suki (van 
Nieuwenhuijsen 1979) and Trans-Fly peoples (Ayres i983; Williams 1936) to the south. 

6 Unlike most food plants in New Guinea, sago palms appear to be indigenous and. 
sago was probably the staple food of the first inhabitants of the island (Rhoads 1982; 
Townsend 1982: 2). Sago palms grow best in shallow freshwater where there.is a 
regular influx of fresh water (Paijmans 1971,1976:43). The Lake Murray-Middle Fly 
area, with its large areas of frequently inundated swamp, is thus an excellent 
environment for sag0 palms. 

7 Sag0 palms also rep reduce by sending out suckers during the later stages of their 
life cycle. 

8 Barrau ( 1959) reports that a sago palm harvested just before it flowers may yield 
175 pounds of dry sago which may contain as much as 250,000 calories. 

9 According to Rhoads ( 1931:51), squeezing (or “trampling” as he terms it) sago pith 
with the feet has only been reported for the Kongara of Bougainville, the Suki, two 
groups in the Trans-Fly, and the Kairi and Pepike people of the Papuan Gulf. It is 
also used by the Foi people who live along the lower reaches of the Mubi and Digimu 
(or Sore) Rivers and by the Fasu people who live just to the northwest in the villages 
of Tamadigi and Manu. I 

lo Deer were introduced at Merauke in Irian Jaya around 1920 and have thrived in the 
South Central Lowlands. According to Ayres (1983:8-91, an estimated 30,000 deer 
now live in the Trans-Fly region. The first deer was killed in the Bosset area in the 
early 1960s. 

** Prior to pacification, head hunting and warfare were the exemplars of male ‘power. 

12 This prediction is based on computer modelling of data gathered in 1989 and has a 
high potential level of error. 

447 I’ 
‘I 



Torres Strait Baseline Study Conference 

References 

Ayres, M.C. (1983), This Side, That Side: Locality and Exogamous Group 
Definition in Morehead Area, Southwestern Papua. Ph.D. Dissertation, Department 
of Anthropology, University of Chicago. 

Baal, J. van (1940), ‘Een en ander over de bevolking van het Boven-Bian-gebied’, 
Tijdschrift voor Indische Taal-, Lund- en Volkenkunde, 80,568-584. 

‘Baal, J. van (19661, Dema Description and Analysis of Marind-anim Culture (South New 
Guinea), The Hague, Martinus Nijhoff. (Koninklijk Instituut voor Taal-, Land- en 
Volkenkunde, Translation Series, Number 9). 

Ball, J. van (19821, Jan Verschueren’s Description of Yei-nan Culture: Extracted from the 
Posthumous Papers, (Verhandelingen van het Koninklijk Instituut voor Taal-, Land- 
en Volkenkunde, Number 99). The Hague, Martinus Nijhoff. 

Barrau, J. (1959), ‘The sago palm and other food plants of marsh dwellers in the South 
Pacific islands’, Economic Botany, 13,151 - 162. 

Busse, M. (1987), Sister Exchange among the Wamek of the Middle Fly. Ph.D. Disser- 
tation, Department of Anthropology, University of California, San Diego. 

_Cogger, H.G. (1972), ‘Lizards’. In Encyclopaedia of Papua and New Guinea ,Volume 2, -. .--__ _ 
Melbourne, Melbourne University Press, 651-657. 

Maunsell and Partners, Pty. Ltd. (1982), Ok Tedi Environmental Study, Port Moresby, 
Ok Tedi Mining Limited. 

Nieuwenhuijsen, C.H. van (1979), Een Zuster voor een Vrouw: uwelijk en 
Verwantschap bij de Suki, Papua New Guinea Uitgave 15, Afdeling Culturele 
Antropologie, Antropologisch-Sociologisch Centrum, Universiteit van Amsterdam. 

Paijmans, K. (1971), ‘Vegetation, forest resources, and ecology of the Morehead- 
Kiunga area’, b Land Resources of the Morehead-Kiunga Area, Papua New Guinea, 
P 

88-l 13. (Land Research Series, Number 29). 

Paijmans, K. (1976), ‘Vegetation’, In New Guinea Vegetation, K. Paijmans ed), 
Commonwealth Scientific and Industrial Research Organization and The Australian 
National University, Canberra, 23-105. 

Riley, I.D. (1983), ‘Population change and distribution in Papua New Guinea: An 
epidemiological approach’, Journal of Human Evolution, 12,125-132. 

Rhoads, J.W. (1981), ‘Variation in land-use strategies among Melanesian sago eaters’, 
Canberra Anthropology, 4(2),45-73. 

Rhoads, J.W. (1982), ‘Sagopalm management in Melanesia: An alternative 
perspective’, Archaeology in Oceania, 170 ),20-27. 

448 



Townsend, P. (19821, Sago in Papua New Guinea A review of recent and needed 
research. Unpublished manuscript. .,’ 

Voorhoeve, C.L. (19701, The languages of the Lake Murray area, The Australian National 
University, Research School of Pacific Studies, Canberra. (Pacific Linguistics, Series A: 
Occasional Papers, Number 25),1-18. 

: ” 

Voorhoeve, C.L. (19751, ‘Central and western Trans-New Guinea Phylum languages’, 
b New Guinea Area Languages and Language Study, Volume 1: Papuan Languages and the 
New Guinea Linguistic Scene, S.A. Wurm ted), The Australian National University, 
Research School of Pacific Studies, Canberra, 345-459. (Pacific Linguistics, Series C: 
Books, Number 38). : 

Williams, F. E. (1936), Pupuans of the Tram-Fly, Oxford, The Clarendon Press. 




