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ABSTRACT 

This dissertation examines the relationship between traditional human 

activities and the conservation of biological diversity, through a study of the Hewa 

people of Papua New Guinea. The research tests the proposition that traditional 

land owners in Papua New Guinea manage their resources to promote 

biodiversity. The evidence comes from Hewa traditional environmental 

knowtedge of the effect of gardening on avian diversity. Since birds are the 

primary agents of seed dispersal in New GuineaJs forests. their diversity is 

positively correlated with biodiversity. Using traditional knowiedge. an inventory 

of local birds is developed and a comparison of avian diversity in disturbed 

habitats with primary forest is presented. These data are then compared to bird 

and plant transect counts as a means of verification. Traditional/and tenure and 

religion are likewise examined for their potential application in conservation. The 

data indicate that traditional activities are not necessaril y aimed at the 

conservation of biodiversity. The present diversity is more directly attributed to 

low population density and limited disturbance. This indicates that the 

characterization of the Hewa lifestyle as designed to promote biodiversity is a 

dangerous simplification and that the inclusion of the Hewa in the conservation of 

their lands is problematic. 
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CHAPTER 1 

INTRODUCTION 

If those 'Nho plan the future of tropical areas would follow some of the funda
mentals of the Kayapo system, we would be well on a path to a socially and 
ecologically viable system for the humid tropics. 
- Darrell Addisson Posey 1 988 

For the past twenty ... five years, primitive man has been the subject of two 

conflicting characterizations. On one hand, archaeologists have increaSingly 

documented the role prehistOriC man has played in the decimation of wildlife. 

On the other hand. advocates for contemporary indigenous societies have pro-

moted them as stewards of their lands, capable of conserving wildlCfe and sus-

tainable management. Unlike many academic controversies. the resolution of 

this debate 'Mil have real consequences for future generations. since the fate of 

many of the planet1s last great stretches of wildemess will depend on an accu-

rate portrayal of the relationship between indigenous societies and their envi-

ronment. 

The aim of this drssertation is to address the relationship between the tra-

ditional lifestyle of one society. the Hewa of Papua New Guinea (PNG). and the 

conservation of biodiversity. It reflects the results of sixteen months of fieldwork 

that began in 1988-89 and continued in 1992.1994 and 1 996 ... 97. I will focus on 

three aspects of traditional Hewa life - gardening. land tenure and religion. 



Each has been proposed as a mechani sm that enabled indigenous people to 

esta blish an equilibrium with their environments. I wi ll demonstrate, hO\Never, 

that although the Hewa playa s ignificant ro l e  in shaping this environment. thei r 

traditions are not always com patible with biodiversity conservation. 

2 

As we discover mor.e about the complexities of conservat ion,  it is becom

ing clear that the traditiona l  park system will fa il to conserve the biological diver

sity of most countries. In fact, conservation is no longer synonymous with pres

erva tion_ Scientists now realize that they cannot create ecologically v iable parks 

by f ocusing solely on the p reservation of outstand ing geological features or 

large mammals. All organisrns and environments in an ecosystem are valuab l e. 

As a result. conservation is now defined as. Uthe wise us e of resources so that 

future generations will be able to benefit from the same resource base," i.e. 

sustainable res ource us e (Clay 1991). 

Traditio nal resource use strategies have been described as not onl y  be

nign and susta inable . but as an appropr iate foundation upon which to develop a 

modern conservation strategy ( Rajaseka ran & Warren 1994:13). However, this 

new app ro ach to conservation is based largely on the untested assertion that 

ind i genous people, because of their long association with the land, have devel

oped lifestyles or ada ptations that allow them to live in "balance" with their envi

ronment (Maybury-Lewis 1992; Bodley 1991,1976; Ne'MTlan 1990; Natio ns 1990; 

Clad 1988). According to this line of reasoning, indigenous people must man

age their lands more sustaina bly than modem societ ies in order to maintain en-



vironmental equi l ibrium (Harris 1974). Conservationists hope that once these 

management techniques are understood, such techn iques will allow indigenous 

societies to continue to live sustainaply on their land (S'vVartzendruber 1993; 

Baines 1990). 

3 

While this idea has popular appealr it has recently come under fire from 

both anthropolog ists and conservationists (Diamond 1992; Beehler 1991; Hames 

1991; Ehrlich 1981). Many o bservers accept the notion that the involvement of 

the indigenous people may lead to new and creative approaches to conservation 

(Hames 1991; Po lunin 1991; West and Brechin 1991). However, they point out 

that we know very litt le  about native conservation methods and should proceed 

cautiously (Hames 1991; Polunin 1991; West and Brechin 1991; Dwyer 1985). 

Likewise. references to "stability" and "balance" are not only vague, but a lso 

based on outdated concepts borrowed from ecology (Pimm 1991 :4; Rambo 

1989:4). Given the lack of data on the effectiveness of tradit ional conservation 

techniques, it  'NOuld seem premature to advocate traditional p ractices as a blue

print for con
'
servation. Yet, conservat ionists in PNG and throug hout the world 

are hoping to use traditional knowledge to develop appropriate conservation 

strategies for tribal lan�s (Quiroz 1996:3; Sw-artzendruber 1993:6; Almquist 

1993:3; Baines 1990:43). 
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The Yellowstone Model 

As we come to the end of the twentieth century, the earth's remaining wil

derness is quickly disappearing. Much -:>f this wilderness is also home to the last 

of the relatively unacculturated societies on the planet. Until recently, conserva

tipn of important habitats consisted of removing the human inhabitants, incorpo

rating the land into some sort of protected area, and prohibiting further use of 

the area's resources (Ryan 1992:15). This is known as the 'ry'ellowstone model" 

of park planning. 

Under the Yellowstone model, the basic mission of a national park is re

source protection (West & Brechin 1991 :17). By definition, areas designated as 

parks were not to be materially altered by human exploitation (West & Brechin 

1991 :xvi). The American park planners that originally employed this model were 

reacting to the slaughter of wildlife, destruction of forests, over-grazing and ero

sion that fqllowed Americans in their westward migration (Dasmann 1988:304 r 

Most American parks 'Nere established in the sparsely inhabited lands west of 

the Mississippi River, where Native Americans had already been removed. 

Therefore, the government of the United States was �ble to establish parks 

without the messiness of removing and providing for the (and's traditional rn

habitant� (West & Brechin 1991:10). 

The U.S. model for designing national parks continues to be the preferred 

model in countries with the available space and management resources (Cahn & 



Cahn 1992:26). Many of the parks found today in the developing W'Clrld were 

established following World War II w'hen the U_S. parks were the only parks to 

emulate_ Park planning in this era consisted of penciling in the area to be pro

tected on the map and notifying the locals that park rules prohibited hunting, 

gathering or gardening in the newly created park (Neitschmann 1991 :373). Re

location was encouraged because in many circles, traditional-societies are seen 

as an obstacle to development (Krupnick 1992:219; Maybury-Lewis 1984:220). 

Indigenous societies were often described as backward and traditional ways an 

impediment to the economic 'Nell being of these people (Schmink & Redford 

1992:7)_ As a result, development strategies tried to convince these Yprimitive 

remnantsn to abandon their outdated ways and embrace development, usually in 

the form of an agricultural project aimed at involvement in the world commodity 

market (Schmink & Redford 1992:7). 

The history of conservation projects involving the removal of indigenous 

people has been one of Ygood intentions gone badu (Dove 1986:113). Typically, 

relocation is devastating to both the traditional local economy and the newly

created park. Indians and peasants are denied access to forests in Central 

America to make way for forestry projects and parks. These parks are not large 

enough to adequately conserve biodiversity and have been a failure in terms o f  

rural development (see Areas 1992; Cardenal � 992; Godoy 1992; Mizal & Gal

legos 1992;). The survival strategies of the San of Botswana are compromised 

when they are prevented from entering new1y-established game reserves (Hitch-

5 
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cock 1985). Protected land designation has failed to stop land degradation in 

Chiapas (Cloud 1985). The Ik of Uganda faced starvation after their removal 

from Kidepo National Park (Calho u n 1991; TumbuIl1972). The Maasai and 

other East African tribes are removed from their ancestral grazing lands to make 

room for parks in Kenya and Tanzania (Boshe 1992; Bigrube 1992: Home'NOod 

& Rodgers 1988; Diehl 1985). The resulting parks are not large enough to serve 

the needs of species such as elephants and the interruption of traditionaf graz

ing pattems results in a loss of biological diversity both in and out of the park 

(Western 1997). Each of these cases has resulted in the loss of resources for

merly controlled by the original residents and a reduced standard of living for 

those W'ho are relocated. Consequently, there is little local support for parks. 

The notion that only landscapes unaltered by man are suitable for inclu

sion in a park system has had a far-reaching effect on 'NOrld conservation (De

Lacy 1992:5). Parks developed in this manner have succeeded in protecting 

only 4.9 percent of the earth's land mass (Ryan 1992: 16). These areas were 

designed as scenic spectacles, not biological units. In fact many of today's 

parks, especially in the tropics, exist only on paper (Ryan 1992:16). In terms of 

biodiversity conservation, traditional parks have been called "200 year holding 

actions" - i.e. capable of sustaining their original diversity for 200 years before 

they are either destroyed or are reincorporated into conservation plans that are 

viable both socially and ecologically (Hales 1989:139). However, there has 

been a g'rowing recognition that evicting a park's original tenants was short-
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sighted (West and Brechin 1991). A consensus has emerged that parks and 

protected areas must not only be viable ecosystems but also socially viable enti

ties (Eaton 1992; Webb 1992; Metcafe 1992; Dower 1992; Dearden 1992; Kula 

1992: Hough 1991; Haantens 1989; Hill 1989). 

Achieving ecological viability for the world's parks will require the conser

vation of both entire ecosystems and the processes that create them. Since in

digenous people have helped to shape the landscapes that park planners want 

to conserve, traditional activities are in reality just one of the many processes so 

important to the dynamics of biologically diverse landscapes. For instance, 

some seemingly destructive traditions, such as buming grasslands, actually 

promote biodiversity (Westem 1989: 158). Other research indicates that human 

alteration of the rainforest can increase the population of animals such as tapirs, 

woolly monkeys and deer (Posey 1982). tf we can redefine conservation to in

clude sustainable use of the environment, conservationists and advocates for 

indigenous rights can seize upon the connection between tradition and biodiver

sity to propose combining rural development with wilderness conservation. They 

can propose that both environmental and cultural preservation will be best 

served by allowing the indigenous inhabitants to remain in areas designated for 

conservation 'Nhere they can participate in the management of their lands. 

The future of conservation is now said to lie in expanding protected areas 

to include entire ecosystems and extending the benefits of conservation to the 

local populations (Westem 1989; McNeeley 1989). Papua New Guinea's solu-
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tion to this dilemma has been to designate land as either Wildlife Management 

Areas or Conservation Areas. Neither designation requires the removal of the 

traditional landowners_ Under both of these designations the lands remain un

der traditional ownership and landowners are involved in management decisions 

(Swartzendruber 1993:6). Such designations limit logging, mining and other 

non-traditional activities. However, both of the above designations rely upon the 

traditional land management systems of the societies involved to conserve their 

lands. As of yet, we know very little of how these ecosystems function or how 

traditions operate as conservation tools. 

Traditional Knowledge and Conservation 

There is an urgent need for research that will unravel the complexities as

sociated with the conservation of entire ecosystems (Myers 1995:347). However 

scientists lack even basic information on many areas, such as the remote largely 

unexplored Hewa territory. that may be rich in endemic species and important to 

conserve (Pimm 1995:347). However, before developing a plan to conserve an 

ecosystem, scientists must first determine what species are present and how a 

particular ecological community came to be (Leakey 1995: 151). This means that 

even ecosystems that have been studied for years may be inadequately under

stood for their protection. 

The complexity of ecosystem conservation has rene'M3d appreciation for 

long term studies that chronicle the reaction of organisms to infrequent occur-
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rences (Walker 1989:179). Both of these concems have renewed interest in the 

traditional environmental knowledge (TEK) of indigenous people. Since there 

may not be sufficient time or money to study and conserve imperiled ecosys

tems, westem science has begun to re-examine the potential of traditional 

knowledge to provide biological inventories and information on long-term eco

system dynamics_ 

Today, it is common to read conservation proposals extolling the potential 

of TEK Far examp!e, noting that alternative strategies for the sustainable use of 

resources must be developed, the authors of Papua New Guineals 1993 Con

servation Needs Assessment are hoping that the Lltraditional knowledge base 

within Melanesian societies may hold clues as to how this can be danell 

(Swartzendruber 1993:6). The World Wide Fund for Nature1s South Pacific 

Conservation Program proposes to meet its objectives by, IIsupporting. __ field 

projects which build upon the conservationist component of traditional knowf

edge" (Baines 1990:36). Likewise the 1993 PNG Conservation Needs Assess

ment states, lITraditional Melanesian modes of subsistence have effectively con

served the natural environment for millennia without the need for specially de

signed conservation zones from which human use was excluded or limited" 

(Swartzendruber 1993:5). 

However, 'g athering TEK can be a problem. Research methodologies for 

TEK must consider the 'Ways in which knowledge is distributed among their in

formants. Not everyone in a society is equally proficient in identifying compo-



nents of their eCQsy�tem. G�nder, occupation and age affect the distribution of 

knowledge (Almquist 1993:62 1 ). Trad itional knowledge is often integrated into 

aspects of a culturel such as religion, that are not seen as $cientific (Posey 

1992:3). Ukewl��, TEK i� not always Gompartmentaliz�d into categories that fit 

neatly with western scientific categories, SLlch a$ genu� and species (Bl)l mer 

1969:5). Finally, much of the research on TEK has been analyzed using the 

anthropological system of e.mic interpretation (i.e�, reflecting the linguistic and 

cognitive categories of native people)1 rather than the scientific method (Posey 

1992:2). Advocates of the emic c;lpproach do not feel the need to confirm their 

findings using the scientific method (Posey 1 S92:2). Sin� professionals typi

cally involved in designing a conservation program use the scientific method, 

emie anthropology does not mesh easily with conservation biology. 

10 

Despite these difficulties, the possibilities for conservation and sustain

able development have renewed interest in recording TEK Some analysts are 

willing to subject TEK to the same critical evaluation as other research. They 

believe that in the short run, TEK may be able to serve as a basis for environ

mental monitoring and compiling biological inventories (Almquist 1 993:63). Over 

the long run, researchers are looking to TEK for new insights that will build 

bridges between western science and the various indigenous knowledge sys

tems (Kula 1992:4). 
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Implications for Research 

This dissertation attempts to develop a methodology for using TEK not 

only to understand the relationship between traditional activities and the conser

vation of biodiversity, but to discover clues to conserving this landscape that are 

embedded within the Hewa culture_ In order to accomplish this goal , I have re

lied pr imar ily on the traditronal enviro
·
nmental knowfedge of the Hewa with re

spect to birds, in order to document the effect of this culture on biodiversity. 

This approach can be justified for several reasons. 

First, TEK is emerging as a viable tool for unraveling the connections 

between organisms in an environment (Brookfield & Padoch 1994:41). Trad i

tionaJ knowledge has been proposed by intemational conservation agencies as 

a "shortcut" for developing b io rog ical inventories and a means of man itoring 

ecological processes (Almquist 1993:63; Baines 1990:41-3). Since the Hewa 

have lived in this territory for hundreds, if not thousands, of years, they have an 

encycloped ic knowtedge of the flora and fauna of their land. Although the Hewa 

territory was described in the 1993 Conservation Needs Assessment as, u bio

logicarry unkno'Nn ," I have combined the excellent field guides available for PNG 

birds with the Hewa TEK to establish a baseline for species that are considered 

key to forest dynamics and conservation . 

Second, biodiversity conservation in New G uinea is pr imarily the conser .. 

vation of forests and the birds that shape them (Schodde 1973:123). Since large 

terrestrial mammals are missing from the Papuan region, birds are the primary 



agents of seed dispersal in New Guinea (Beehler 1982:841), Therefore avran 

diversity is a good indicator of over-all biological diversity. 

u 

Although the word, ubiodiversity," has entered the popular lexicon, its 

meaning has been expanded beyond th� popular notion of uall of the organisms" 

found in a community (Wilson: 1992:393). Scientists have developed three 

measures of biodiversity. known respectively as alpha, beta and gamma, each 

with a specific meaning. Alpha diversity refers to the number of species within 

an ecological community (Wilson 1992:393). Beta diversity is a comparative 

measure of the biological diversity found in neighboring communities (Whitmore 

1990:30). Gamma diversity measures the number of different ecological com

munities found in a given area (Leakey 1995:101). Since I am concerned with 

the effect of human activities on biodiverSity, I will be comparing the avian diver

sity of altered landscapes with the primary forest Therefore this dissertation is 

primarily concerned with the beta measure of biological diversity. 

I will test the notion that the traditions of the Hewa might serve as a 

Ilblueprint" for the conservation of their lands, by examining the relationship of 

gardening, land tenure and religion to biodiversity. My research does not indi

cate that these activities will necessarily contribute to biodiversity conservation. 

Through gardening, the Hewa create a series of forest succession communities. 

A comparison of the avian diversity found in garden plots with the primary forest 

indicates that gardens and successional communities have a less diverse avi

fauna than primary forest. While the present level of gardening increases biodi-

I� 
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versity. this diversity could decline if too much primary forest is converted to gar

dens. Likewise, the Hewa system of land tenure is designed not for conserva

tion, but to provide flexible access to land for codescendants. When combined 

'
with a low population density and the ability of gardeners to move to more fertile 

land, the present system promotes biodiversity_ However, if the population in

creases or families are unable to safely move to more fertIle ground, this same 

system can allow more intensive gardening_ Employing the traditional Hewa 

gardening techniques more intensively will result in larger areas of less diverse 

successional growth_ Finally, traditional Hewa religious activities do not offer 

much hope as resource management tools. Neither taboos nor a willingness to 

appease the spirits are designed to promote conservation. 

In the following chapters , I introduce the Hewa and the provide back

ground to the issues invorved in developing a new kind of park_ Chapter 3 ex

amines the archeological and historical evidence for labeling indigenous man as 

a natural conservationist. Chapter 4 introduces the concept of disturbance as 

the source of biological diversity in tropical forests. Chapter 5 will examine the 

effect of traditional Hewa gardening on avian diversity_ The contributions that 

traditional land tenure and the Hewa religion might make to conservation of 

biodiversity in PNG and elsewhere are explored in Chapters 6 and 7_ 



CHAPTER 2 

THE HEWA 

A History - From Contact to the Present 

The Hewa are a group af shifting horticulturalists that live in one of the 

most remote regions of Papua New Guinea's Central Range. The ruggedness of 

the westem portion of the Central Range has discouraged exploration. This is 

the fretted limestone country that tumed back the Hides, Karius and Champion 

expedition (Champion 1966). The earliest penetration of this territory was 

probably the Fox Brothers expedition of 1934 (Fowlkes 1995:131). This unau

thorized gold prospecting team trekked �st from Mt. Hagen. crossed the ranges 

separating the Enga from the Hewa country and continued to 'Nhat was in all 

likelihood the Strickland River gorge, before returning to Hagen through the Tari 

basin (Schieffiin 1991 :98). The Fox patrol found the Hewa, L1full of beans and 

ready to fight. .. but not enough gold to fill a tooth" (Schiefflin 1991 :98). 

As expected. the Hewa account of this expedition differs from the Fox pa

trol's and fills in some of the details of this first contact Unable to communicate 

with the patrol, fighting erupted as the expedition tried to obtain food. It was 

common practice for patrols to trade for food from the locals as they traversed 

the highlands. However, the Hewa gardens are small and there are no villages. 

Families were not anxious to trade their limited supply of garden produce with 
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strangers, When a fight erupted, the Foxes shot some Hewa and their porters 

looted the gardens. As the 'yWrd of the fighting spread through the hills the pa

trol encountered an increasingly hostile populace. Eventually the Fox brothers 

unleashed their carriers, killing several Hewa males and buming their houses. 

By the time the patrol reached the Strickland River, the Hewa were in full retreat. 

abandoning their houses at the sight of the approaching patrol. The patrol then 

helped themselves to the produce and pigs. No one else was killed. 

The next exploratory patrol through the Hewa territory was in 1939. The 

Hagen-Sepik patrol, led by officer J.R. Black, was returning from Telifomin to Mt 

Hagen. This expedition crossed the Hewa territory killing one Hewa male in the 

process (Steadman 1971 :2). In 1958, J. P. Sinclair led an expedition to the 

headwaters of the StrickJand River. The Sinclair patrol sighted several Hewa 

houses, but made no contact (Sinclair 1965:64-66). The first anthropological 

contact was made by Dr. Lyle Steadman in 1966 (Steadman 1971). 

At the time of Steadman's fieldvJork, the only obvious sign of outside in

fluence was the presence of a few steel axes (Steadman 1971 :3). Various mis

sionary groups from the highlands had made forays into the area but had no 

permanent presence and no converts (Steadman 1971 :3). In 1966, the Hewa 

language had not been systematically studied and no Hewa spoke the current 

lingua franca Tok PisinlPidgi,n English (Steadman 1971 :25). All of Steadman's 

initial intervieVv'S had to be first translated from Steadman1s Pidgin to Duna by a 



bilingual individual from Lake Kopiago and then from Dyna to Hewa by another 

resident of lake Kopiago (Steadman 1971 ;25). 

16 

Steadman completed his fieldwork in 1969. No additional field studie� of 

any kind were conducted in this area until 1968, when he and I returned to begin 

my research with the Hewa. Since 1969 there have be�n noticeable change$ in 

Hewa life. 8y the time of my arrival in 1 988, steel axes were common , although I 

could still trade for stone IDe: heads. There V'lf:re many pidgin speakers among 

the young males. Western style clothlng, although rare, had begun to make its 

way into local dress. A handful of the Hewa had converted to the Lutheran, 

Catholic, Apostolic and Seventh-pay Adventist churches, even tho�gh the re was 

no permanent mission in the area. 

Since the construction of the airfield in 1992, this territory has experi

enced more outside influence than at any time in its history. Since 1994, a doc

tor from the Lutheran hosp ital at Wabag has made yearly vis its to the Hewa and 

established a small aid post at Wanakipa. The presence of medical supplies 

has encouraged people with kinship ties to the dan territories bordering the air

strip to build a second house near the strip. Although these households con

tinue to maintain gardens in the hills, they also garden and cut fire wood nearby 

and their effect on the forest is obvious. The Lutherans and Seventh-Day Ad

ventists have now established Papua New Guineans as their permanent minis

ters near the airfield. While many males over the age of thirty continue to ad-
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here to their traditional rel igious customs, it is rare to find a female of any age 

'Nho has not become affiliated with one of the churches. 

Today, no permanent government presence or trade stores have been 

established in the Hewa territory. HO\lVever , money is now commonplace. Many 

Hewa travel to adjoining areas such as Porgera and Oksapmin to stay with rela-

tives that have intermarried with these groups and find worle Occasionally, the 

government of the Southem Highlands will deliver a contract to maintain the 

footpaths that connect the Hewa to their neighbors to the south and east The 

Lutherans provide the only steady source of income by paying a crew of men to 

cut the grass at the airstrip. Membersh ip in this crew rotates quarterly, so that 

many of the Hewa men have an opportunity to eam approximately $100 per year 

for this work. Hovvever , the Hewa continue their traditional ways and schedule 

occasional wage 'Nark aro und the routines of garde n ing . 

The Hewa Environment 

In 1 993, a Conservation Needs Assessment (CNA) was conducted by an 

intemational consortium of conservation agencies for the government of Papua 

New Gui nea . Groups includ ing the World Wildlife Fund, World Resources In-
, 

stitute, Conservation International, and USAID described this area as a "terres-

trial unknown" listing' It as the number two conservation priori ty for this nat ion 

(Swartzendruber 1993: 11 ) . 
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My fieldwork has centered on an area of the Southern Highlands province 

that corresponds to 142 30' East, 5 10' South. This study focuses on the dO 

Hewa households found within the area bordered by the Laigaip River on the 

north, the Strickland River on the west and the Pori River on the east. A wall of 

Irmestone cliffs tf1at rise abruptly in the south to over 2300 meters effectively 

separates the Hewa from the DunaJ Paella and (pili cultures. Recent Lutheran 

Mission estrmates place the Hewa population at approximately 2000 individuals 

(personal commun ication). a slight increase from Steadman's 1969 estimate 

(Steadman 1971:1). 

This rugged landscape defines Hewa life. The microclimate associated 

with altitude and terrain effectively confines Hewa horticulture to the area rang

ing from 500 meters above sea level, at the bank of the Laigaip, to the base of 

the mountain wall at 1500 meters. Within this belt, the Hewa raise their gardens, 

relying primarily on sweet potato (Ipomoea batatas). yams (Dioscorea sp.), ba

nana (Musa sp.) and to a lesser degree cassava (Manihot esculenta) and pump

kin (Cucurbita maxima) as food crops. Scattered throughout the area are sev

eral species of Pandanus and Pangium edule trees that the Hewa claim indi

vidually. The seasonal ripen ing of these trees are used by the Hewa to distin

guish seasons. 

Although the Hewa hunt for cassowaries, pigs, b irds and marsupials, this 

seems to be an activity primarily of young unmarried males (Thomas 1990). A 

more important factor in shaping this environment is the cycle of gardening to 
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'htlich the Hewa are committed. Wi ld foods are s carce i n  the mou nta i ns of New 

G ui n ea . Early explo rers of th ese regions cou l d  not l ive off th e l and . They \Nere 

confined to travel ing i n  th e h igh l and va l l eys Vvtterein th ere were majo r popu l a

tio n s and plenty of g ard en produce to feed the exped it io ns ( D iamond 1 992:226). 

Given the s carcity of wild foods in h igh l and N ew G u inea , i t  is doubtful that 

the aboriginal s ettl ers of the Hevva territo ry co u ld have su rv ived for long 'Nithout 

agriculture ( Clarke 1 966 ) .  Gardens are the primary source of food and each 

Hewa ho usehold i s  committed to cuttin g. clearing , fe nci ng and p l a nti ng an aver

age of fou r  gardens, each rou gh ly 1 00 x 1 00 meters , per ye ar. Th is garden ing 

cycle ,  comb ined with th e  hard wo rk  of pu rsu i ng g ame over the steep te rrain a n d  

the l ack of  su ccess associ ated wit h hunt i n g , seem s to re legate hunting t o  those · 

yo ung , si n g le males who have the time fo r it. 

Rather than vi l la ges , the Hewa l ive in scattered h ouse h ol ds , approxi

mate ly 30 minutes walk from the ir closest neig hbors .  Accord ing to o ne patro l 

offi cer, DMa ny of th e Hewa settl ements are so remote and in accessible as to be 

beyond th e reach of th e average patro l " (Permezel in Stead man 1 97 1  :6) ,  Th ere 

are no ro ads in th i s territory. Foot paths con nect the Hewa with the outside 

world.  N o  government offi ce s, po l ice or schools have ?een establ ished . In  a 

country wn ere communities often are fami l iar with airp l anes before they see a n  

automobile and a i rstr ips a re .C?Brved from mo untainsides , th e Hewa were o ne of  

t h e  l ast com mu n i t ies t o  be serviced b y  air. In 1 992 the first a i rstrip was devel

oped at Wan akipa , with i n  my study area. rn  order to co n struct i t ,  the Lutheran 
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m iss ion headquartered at Wabag. �sed g h e l icopter to del iver the components 

of a bu l ldozer. Once assembl�d, this mach ine $craped Q ut the p resent ai rstrip at 

Wan akipa. 

P opu l ation density remains low and in  the absen ce of a .medjca l  aid post 

Q r  po l ice station, the Hewa 'Nil l  l ikely rema in scattered. I h av� reco rded gen�a

logica l and res idential  inform ation on over 800 i ndividua ls in an area of ap p roxi

mately  500 square ki lometers . Without bi rth reco rds.  it is d ifficu lt to p rod uce 

data on Infant morta l ity or l ife exp�ctan cy for the Hewa, However. it is possibl e 

to extrapo l ate from stud ies cond ucted by the P apua. New G u inea I nstitute of 

M e d ica l Research fo r the Southem H ighl ands as a w1101e ( G i l l ett 1 99 1 ) .  I n  an 

ove rview of the health of women i n  P N G1 the author provides morta l ity tab l es fo r 

the p rov inces of P N G .  G iven th e absence of medical care i n  the Hewa territo ry , 

I have chosen to use the 1 97 1  morta l ity figures. rather tha n  the 1 980 statistics .  

AJ tho ugh medica l care h a s  i n creased in many parts of  the high lands since i nd e

pen dence, it has only recently come to the Hewa. Even with the construct ion of 

an aid-post. th ere is no staff docto r  and the post is ch ronica l ly short of suppl ies . 

Th erefo re. the 1 97 1  morta l ity figures are closer to the real ity of the Hewa s itua

tion.  In 1 97 1 , the i nfant mo rtal ity rate for the Southem Highlands was 1 7 1  

deaths per 1 000 l i ve b irths for m a l es and 1 47 deaths per 1 000 l ive bi rths fo r fe

m a les ( G il l ett 1 99 1  : 1 8 ) .  Average l ife expectancy was 37 years (Gi l lett 1 99 1  : 22 ). 

During his research ( 1 966-69) .  Stead man estimated t h e  murder rate to be 

7.78 pe r 1 000, i . e. victim izing a lmost o n e  percent of the popu l at ion per year 



(Steadman 197 1 :21 5) .  Steadm an' s research, entit led NEIGHBORS AN D  

KI LLERS! documented the cycle of murders a n d  revenge ki l l ings th at accom

pany witchcraft accusatio ns among the Hewa. This cycl e continues today. I n  

fact, the son-in -l aw of m y  chief informant wa s  kil led i n  1 9 96 i n  revenge for h is 

participation in a 1 994 ki l l i ng.  

2 1  

Two types of primary forest cove r these mountains- From the river banks 

at 500 meters to ap proximately 1 000 meters the forests are referred to as fo oth i l l  

veg etation (Johns 1 982:32 1 ).  Forests a bove 1 0 00 meters b ut  below 1 700 me

ters are referred to as lower montane forest (J ohns 1 982:32 1 ). This category of 

vegetation is ag ain defined by altitude. Above 750 meters , p a l ms are rare 

(Beehler et. a ! .  1 986a: 1 8 ) .  I nstead, stands of Araucaria (members of a fa mi ly  of 

trees resemb ling p ines ) .  Castanopsis acuminatissima and true oaks, uthocar

pus, are common (Jahns 1 982:321 ) ,  The notabl e exce ption to these forest s is 

the extensive and possibly anth ropogenic grass l and found a l ong the Strickl and 

River gorge ( B eeh l e r  et. a ! .  1 986a: 1 9) .  

Although I have not comp i led adequate records of the ra infa l l  i n  th is area 

to provide esti mates of yearfy precip itation,  circu mstantial  evidence fro m other 

loca les in PNG sug gest th is to be an area of high annu a l  ra infa l l .  According to 

B ruce Beehler, "In gen era l .  the highest ra infal l occurs in as sociation with moun

tain scarps ._ . such areas (as)  . . .  the southern scarp of the westem half of the 

Centra l ranges.  S o me of these s ites probably receive in excess of ten m eters of 

rai n  a year" (B eeh ler et . a l .  1 986a: 1 6- 1 7) .  The mo st striki ng as pects of th e Hewa 



l andscape are the seem ingly endl ess forest and the mountain wal l  that sepa

rates them from their high l�nd neighbors.  S ince these features imp l y  heavy 

ra infa l l  in  the rest of New Guineal [t is reason able to �S$ l)me that the Hewa are 

s ubjected to s imi lar  rain p�ttems . Unl ike the forests of M aJays ia  and Bomeo to 

the west, the forests of N ew Guinea do not experience the ann ual  mass fruit ing 

of Dipterocarpaceae associated with the onset of heavy r�jns (Whitmore 

1 99 1  :55 ) .  

New Guinea i s  known for its spectacu l a r  array of b irds. Approximately 

740 species of b irds can be found in PN G (Co�tes 1 985:22) .  In  adqition to 

habitat and n iche preferences within a hab i tat, avifauna are also d istri buted 

a l ong an a l titud ina l  grad ient .  Lowt and and m o u ntain communities be low 1 500 

meters are the richest bird communities (B eehler et. a l .  1 986a : 2 8 ) .  These lower 

elevat ion h i l l  forests contain 1 5 0 species , on average (Beehler el a l .  1 986a:27 ) .  

I n  tenns o f  worldwide stud ies i n  avian d i ve rs ity, this is "compara ble  t o  s ites i n  

Kal im antan,  Indonesia;  richer  than a forest s i te in Liberi a,  West Africa; b ut very 

much poorer  than a variety of sites in Amazon ia ,  where local l i sts commonly ex

ceed 350 species» (Beehler et.al . 1 986a:27 ) .  

22 

I n  reg a rds to the avifauna,  N ew G u inea has an unusual ly  large number of 

frugivores,  nectar-eaters and ground dwe Uing forest birds. Accord ing to 

B eeh ler. Ill n comparison with a comparable  l owland forest commun ity in Peru , 

the N ew Guinea fauna has twice as many fru it-eaters and nearly twi ce as many 

nectar-eaters ,  as m easured by proportion of the faunaIJ (Beehler et. a l . 
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1 986a :28 ) .  This d isparity is due ,  at least in part, to N ew Gu inea's geograp hy. 

LOCCited to the ea�t of the Wal lace's l ine , the is land of New Guinea was not 

co loni�ed by p l acental mam.mals , Al l the p l acenta l m a mmals on the is land ,  with 

the exception of bats , were introduced by m�n (F l annery 1 995).  Like Austra l ia ,  

marsupials dominate the island's mammal ian f�una and the m o n keys ! cats and 

deer of As ia are absent S ince there are fewer mamm�ls ,  there are fewer mam

mal ian frugivores an d pol len eaters. N�w Gu inea 's birds fi l l  the ro l es taken by 

mammals on the w�stem side of Wal l ace 's l ine.  Consequently. there has been 

a n extraord inary radiation of species of b irds to fi l l  these n iches .  Fruit a n d  pol

len eaters are ess entia l p layers in  the dIspersal of seeds and pol len in the forest. 

The i nteraction of the Hewa with these birds is the refore a n  ess enti a l  part of for

est dynamics and an important considerat ion in devel o p ing a conservation strat

egy for this area. 



CHAPTER 3 

TH E DEMISE OF THE NOBLE SAVAGE 

Today, the influence of the modem world extends even to societies whose 

h ome l ands are described as uwi l demess". While anthropol ogists co ntinue to 

study the remain ing preindustria l  societies , the circumstances of these societies 

opens any study to charges that either the people in question have not had the 

time to adjust to thei r new circumstances or th at the findings are app l icable only 

to the subjects of the study ( Hames 1 991 ) .  There m ay not be en ough time left to 

settle this debate before the cultures and environments we are trying to con

serve are destroyed. 

Although iso l ated and rel atively unspo i led by world standards ,  Papua 

New G uinea's societ ies are not immune to the forces shaping the rest of the 

wor ld.  Foreign logging firm s have discovered P N G's forests . These firms entice 

l ocal peopre with large sums of money, then enter into i l legal  contracts with v i l 

lagers a n d  harvest timber at unsustainable rates (Ti ckel l  1 993 ) .  Modern weap

ons are adopted by i ndigenous hunters who then deplete l ocal g ame pop u l a

tions. For example, Chris H ea ley reports that in less than eight years , J i mi val

ley p l ume h unters had put enoug h pressure on local birds to  force him to ch ange 

h i s  assessment of the abi l ity of social restraints to promote a sustainable h arvest 

of p lumes ( H ea ley 1 986) .  
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However, the idea that ind igenous societies have deve loped a harmon i

ous relationsh ip with their natural surroun dings is rooted deeply in the h istory of 

Westem civ i l ization. L ike many 'N6stern tradit ions, the idea may have orig inated 

with the Greeks (Maybury-Lewis 1 992:24) . Fi rst Greek, and then the Roman 

ph i losop hers ,  began to portray thei r s ocieties as civil izations that had degener

ated from the �Gol den AgeD of their distant ancestors (Diamond 1 992:3 1 8).  Both 

Homer and Ovid contrasted the honest nature of prim itives with the treachery 

and confl ict of their own times (Maybury-Lewis 1 992; Diamond 1 992). The idea 

that prim itives are innate ly good descend ants from a better past has been la

beled the myth of the "Noble Savage. D The seventeenth and e ighteenth century 

European explorers inherited this trad ition. Whi le  the idea .of the noble savage 

was most ful ly developed by Rouss eau, many authors and explorers spoke of 

the American I ndians and the Po lynes ians that they encountered as remnants of 

the uGol den Agen (Diamond 1 992: Redford 1 99 1 ) .  These societ ies s eemed to 

be free of many of the i l ls that p lagued contemporary Europe. Wh i le Europeans 

were greedy and destructive, the aborig ina ls  were co l lective,  communal , hu

m ane and respectfu l of nature (Redford 1 991 ) .  They seemed to l ive in veritable 

gardens of Eden ,  easi ly satisfying their materia l  needs from their pristine (by 

European standards) lands. 

The preindustrial  societies contacted by Europeans were subseq uently 

transformed or el iminated, but the i r  reputation as societ ies able to l ive in con

formity with nature has survived. There has been a tendency in human ecology 
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research to ass ume that traditional societies have not appreciably a ltered their 

environment (Clarke 1 97 1  : 1 90 )_ In fact, the myth of the noble savage seems to 

be one of the few traditions that modem 'Nestem civil izations have inheri ted in

tact ( Redford 1 991 ) .  As o ur environment s eems increasingly threatened , we of

ten look back to the American Indian either with n ost�lgia for a t ime YAlen m an 

l ived in harmon y  vvith nature ( Strickland 1 970;  Jacobs 1 972 ) or fo r hel p in  devel

opi ng a mOQem oonservation ethic (White 1 984 ; C a l l icut 1 989) ,  We have in her

ited the tradition of the Golden Age populated by noble �avages , ascrib ing it to 

virtual ly all preindustria l  societies.  

The idea that pri mitive peopl e l ive in re l ative harmony with both nature 

and wjth each other has great appeal .  Regard less of the environment to be 

conserved,  there seems to be someone w1 l l in g  to champion the tradit ional i n

hab itants as the people most capable of conserving it (see Kottak 1 993;  P adoch 

1 993;  Maybury-Le\Nis 1 992; Russel l  1 9 92; Posey 1 9 92 , 1 985, 1 984; C lay 1 990 & 

1 988; N ations 1 990; Ne'Nman 1 990; Taylor 1 990; Bodley 1 988 & 1 976;  Oas

man n 1 988 ; Gardner & Nelson 1 988; Wright 1 988; Klee 1 98 0 ;  Martin 1 978) .  

Consequently,  contemporary l iterature is  ridd led with references to the abi l ity of 

p reindustria l  societies to m anage their  e nvironment. A closer look at such 

cla ims , however, is needed.  
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The Archaeologic�1 Record 

The archaeo logical record i s  packed with evidence that i m p l icates hu

mans in p rehistoric extin ctions (Simms 1 992; Martin an d Klei n  1 9 84; Ehr l ich 

1 98 1 ) .  Catastrophic extinctions have occu rred wo rld-wide in the wake of human 

co lonization . The patte m of extinctions beg i ns in  Au stra l ia arid New Guinea 

between 30, 000 and 1 5, 000 years ago (B umey 1 993: M u rray 1 984; B u lmer 

1 982 ) .  North and South America next experienced a series of ext inctions ,  co i n 

cid ing with the appearance o f  humans between 1 0 , 000 and 1 2, 000 years ago , 

that have been descri bed as a ubl itzkrieg" (Mart in and Mossiman 1 975 ) .  

F inal ly, another -wave of exti nctions occurred as hum ans co lon ized the 

ocean ic is l ands . The G reate r Anti l l es ,  New Zealand , Madaga scar and the 

Medite rranea n is lands a ll expe rie nced extinctions bet\veen 1 ,  000 and 6, 000 

years ago (B urney 1 993;  An derson 1 984; Cassel ls 1 984; O l sen and J ames 

1 984; Trotter and McC u l lough 1 984). The exact nature of preh istoric man's ro l e  

i n  these exti nctions co nt inues t o  sti r scientifi c debate. I n  Austra l ia ,  for exam p l e ,  

the reasons for major exttnctions re mai n obs cure ( B u mey 1 993; H orto n 1 984; 

Merriless 1 984) .  Critics of the bl itzkrieg model  point to the ci rcum stantia l nature 

of the evidence. M arsharr  can find on l y 1 4  cases with convincing pal eontological 

evidence of man's rol e  in a b Ig game ki l l  i n  North Ameri ca (Marsh al l  1 984:790 ) .  

An geb road, surveying Nort� American s ites occurri ng afte r 1 5 , 000 yr. B. P. , 
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finds evidence of human participation in onl y  29 percent of the d iscovered l arge 

mammal skeletons (Angebroad 1 984 : 1 03) .  

The data that do exist suggest that paleol ith ic h u m ans ki l l ed re latively few 

species - main ly mam moths - with no i ndication of a rol e  for hu mans in the de

mise of species such as the giant beaver (Grayson 1 984 & 1 987) .  Skeptics a lso 

point out that whi le Euras i a  had a longer h istory of man/an ima l  interaction .  i t  

also experienced a wave of extinct ions (Veresch agen and Barys hnikov 1 984; 

Ehrl ich 1 981 ) .  

Part of the probl em with determin ing man' s ro l e  i n  the megafaunal extinc

tions is the age of the s ites .  However, as  we get closer to the present an d ex

amine the archaeol ogical evi dence of is land extinctions, m a n's role beco mes 

much clearer. There is ev idence for human-induced extinction prior to European 

contact for practical ly a l l  of the Pacific is lands betvv'een New Guinea. E aster Is

land and Madagascar (Case 1 992; Cassel ls  1 984; O l sen and James 1 984 ; De

war 1 984). Although the detai l s  would have varied for each is land , the evidence 

of manrs ro le in one particular extinction , that of the moa, may be instructive .  

Moas ( large b i rds resembl ing an ostrich) were fO:.Jnd throughout the is-

12nds of N ew Zeal and (Anderson 1 984) .  Evide nce suggests that the a ncestors 

of the Maoris landed in New Zealand approximately 1 , 000 years ago (Cassels 

1 984; Anderson 1 984) .  H owever, by the time , that , Europeans had arrived (ap

proximately 700 years l ater) . a l l  moas \Nere exti nct (Cassels 1 989; Anderson 

1 984: Trotter and McC u l l ough 1 984). Archaeologists have found over 1 00 Maori 
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hunting sites , conta ini ng beVNeen 1 00 , 000 and 500, 000 moa skeletons,  sug

gesti ng that the Maoris hu nted moas intensively for years (An derson 1 989) . I n 

add ition ,  pol len analys is indicates th at the Maoris were a lso clearing New Zea

land 's  forests (Trotter & McC u l lough 1 984) .  Within 700 years,  the Mao ris had 

cut and burned al l  of th e areas to be cleared prior to European settleme nt (Trot

ter and McCu l lough 1 984) . S ince moas were forest dvv'ei fers l habitat destruction 

probably contributed to their extinction (Trotter and McCul lough 1 984 ) .  

Archaeological evidence not only demonstrates m an's abi l i ty t o  kil l  large 

game species, but also provide clues on the type of p rey ( by age and sex) primi

tive h unters may have preferred (Simms 1 992: 1 90). S e vera l  North American 

sites indicate that 'Nhether their prey was b ison, mu le  deer or bighorn she ep i 

hunters favored animals of prime repro ductive age and sh owed a s l ight bias to

ward · pregnant females ( Frison 1 978 ; S imms 1 992 ) .  When hunters hunt for meat 

and roam large territori es ,  the urgency of provid ing food may override any con

se rvation con cems (S imms 1 992) .  Hunting fema l es in their prime probably 

makes good sense nutritional ly (Speth and S pie lman 1 983) .  However, ki l l ing 

pregnant fe males of game species is not 'What we expect of a peop le concerned 

with conservation (Simms 1 992) .  

S ince healthy anim als that are in the ir prime are more difficult to  prey 

upon than the o ld, sick or young, one might expect preh istoric hunters to have 

experienced some difficulty in ki l l i ng their prey. Yet,  Jared Diamond's research 

in  the Gauttier Mountains of N ew Guinea gives us a g l i m p se of the reaction that 



p rey m ight have to humans in areas relat iv� ly recently invaded by man (D i a .. 

m ond 1 984) .  The Ga�ttier Mo unta ins are isolated , su rrou nded by swam ps and 

s o  diffi cult  to reach that an imal s l iving here have ra rely ,  if eve r, see n hlJ.m ans 

(Diamond 1 984). D iamond was th�refore ab le  to approach animals that a re 

e l s ewhere shy and h ave bee n d rasti ca l ly reduced by h unters u s ing pri m itive 

we aponry (D iamond 1 984) .  He suggests that primitive man, armed with weap

ons that archaeolog ists co nsider superior to those found in  New Guinea,  m ay 

have had a devastating effect on game if the ir unwari n ess resem bled th e  spe

cies fo und In the Gauttier ( D iamond 1 984). 
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The spectacu l a r  size of som e moa species and the rap idity of their extinc

t ion focused the attention of archaeo logists on hunting by M ao ris .  H owever, as 

Vole know, the Maori we re a l so ho rticulturists and vvhose gardens shaped their  

env ironment (Trotte r and McCu l lough 1 984). The s ide effects of these agricul 

tura l activit ies m ay have been the g reatest th reat to the conse rvation of biod iver

sity by h uman cultures . Again archaeo logical evidence from three societies -

the Anasazi , the Maya, and Easter I s land - demonstrates this po int. 

The Anasazi fa rmed the Maga l lon Rim area of th e so uthwestern U.S.  for 

one thousand years (Simms 1 992). They cut the junipe r and pine forests for fu el 

and to bui l d  the bui ldings that survive as rem i nders of thei r  fo rm er occupat ion of 

th e area ( Kahler  1 992; Orcutt 1 991 ; Kohler and Matthews 1 988; Benta court 

1 986; Cordel l 1 984; 8enta court and Vandevander 1 98 1 ) .  H owever, by approxi

m ate l y  1 1 00 A. D . the An asazi had defo rested the l ands surrounding th eir pueb-



los and were importi ng t imber from 75 ki l ometers away (Koh l er and Matthew.3 

1 988; B entacourt et. a l  1 98 5 ) .  

3 1  

The Anasazi cou l d  co nceivab ly have deve loped a more sustainab le har

vest rate by cutting fewer trees or by spreac Hng their pOPLJ lat ion more evenly 

over their territory, but they did not Eventua l l y ,  the forests cou ld no l ong er 

susta in this rate of cutting (Bentacourt and Van Deven der 1 98 1 ) . By the time the 

Span is h entered the southwest, the Anasazi had converted wnat was once a 

p inyon and juniper forest into a desert and abandoned their pueb los . 

The Po lynes ian settlers of Easter I s l and played o ut a s im i l ar scenario in 

the eastem Pacific from 400 to 1 500 A, D .  (Ki rch 1 984). P o l len an a lys is reveal s  

that they drastical ly a lte red the enviro n ment o f  Easte r I s l and by cl ea r ing the for

ests ( Kirch 1 984; Fleney 1 984 ; F leney and Ring 1 979: McCoy 1 979).  By 1 500 

A. D ' I the human pop u l ation had risen to 7000 persons ( K irch 1 984) . However, 

the is land's forests had been so dep leted th at there was a sho rtag e of both raw 

materia ls for canoes and ferti le  land for gardens (Kirch 1 984).  Human-induced 

environmental degradation led to poor crop yie lds and confl ict over the dwin d l ing 

resou rces (�rc h 1 989; Fleney and King 1 979) . When the Dutch exp lorer J acob 

Roggeven arrived in 1 7721 Easter is land's pop u l ation had dropped to 41 000 per

sons , the is landers had stopped carving the stone statl ,es they are n ow famous 

for, and the landscape had become a ban-en g rass land ( Kirch 1 984; F leney 

1 984; F len ey and King 1 979).  
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Mayan civ i l izatio n OQminated Guatem a la and southeastern Mexico for one 

thousand ye�r$ (Schel e ano Freidel  1 990 ; Coe 1 989; Gc;i! lencamp 1 985) , The 

M aya were $kil l�d agricu lt4r ists. They bu i lt terrace� to pr�ve n t  erosion, con

structed cana!� ,  and toward the end of the C lass i c May� per iod ,  practjced inten

s ive agricu lture (Cy!bert 1 988 :98) ,  The Maya had deve loped an �ncyclopedfc 

knowledge of their environ ment's b iodive rs ity and a sustainable agroforestry 

system of mu lt i-crop p ing and tree tending (Attran 1 993; GomeZ-Pompa 1 990 , 

1 989, 1 987) . 

Yet this system and the kn owledge that accomp anied it 'Nere unable to 

stem the tide of environme ntal degradation  that fo l lowed the growth of Mayan 

civil ization. Between 800 and 1 ,000 A. D . ,  Mayan popu latio n!S experienc;ed a 

drast ic decl ine ( C u lbert 1 988) . The reasons for the col lapse of Mayan civi l iza

t ion continue to be hotly debated (see Low 1 985; Harrison and Tu rner 1 978) . 

However , there seems to be a consensus that the environmenta l degradation 

p layed a ro le (Cu lbert 1 988 ;  Rice 1 978) . While the tradit ional  Mayan system of 

cro p management had been successfu l fo r 900 years, it was developed unde r a 

less intens ive agricu ltura l regime (Cu lbert 1 988: 99) .  Some archaeologists have 

specu lated that by adopting more intensive methods of agriculture ,  the Maya 

traded a short-term gain i n  crop yield for the long-term instabi lity brought o n  by a 

dec l ine in s o i l  ferti l ity (Attran 1 993: C u lbert 1 988) .  

Thus, archaeo log ica l evidence casts considerable doubt on the existence 

of a u Go lden Age'" . Prehistoric  man a ltered his e nvi ronment in a variety of ways . 



He hunted for meat and decorat ion ,  cl eared fo rests fo r raw mate ri a ls and gar

dens, and used fire to shape ecosystems. Th erefore the "virginll l ands enco un

tered by European explorers -were in rea l ity lands that had been extensively 

changed by thei r  aboriginal inhab itants (S imms 1 992 ).  
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Most importantly, prehisto ri c man , wh i le he probab ly possessed th e vast 

environmental kno'Niedge that surv ives in so me trad iti ona l soci eties, undou bt

ed ly had difficulty responding to short-term fluctuation s in res ources cau sed ,  for 

exam ple, by temporary ra infal l  shortage or l ong-term decl ines prompted by a 

shift in gl obal rai nfal l  pattems ( D iamond 1 992: 337 ; B rown and B rown 1 992 ) .  As 

evidenced by the cu rrent debate over the poss ib l e  effects of dep l eti on of the 

ozone laye r and g lobal warming,  th is is a d ifficu lty 'N9 contin u e  to experience in 

modem societi es. 

LIkewise, as humans encou nter nove l  circu mstances , a re l iance on trad i 

tional methods m a y  o n ly wo rsen t h e  s itu ation .  t n  th e  ca s e  of p rehistoric man,  

traditional methods of hunting and garde n ing had carried h im th ro u gh cou ntl ess 

short-term fluctuations in game pop u l at ions o r  harvests. t nte n s ive ly ap plying 

these methods Vvtlen hunting game not accustomed to human p redation , or 

planting crops in so i l  Wiose fertil ity progressive ly decl ined with each crop,  m i ght 

have led to environmenta l degradation and ext inction or: usefu l resou rces. 
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Contemporary Traditional Societies 

D id the modem desce ndants of past exp lo itative cu ltu res l earn the error 

of the i r  ancesto rs' ways and eventual ly develop l ifestyl es th at a l low them to l ive 

in harmony with th eir  environment? Many researchers have co m e  to the concl u

s ion that native l ifestyles are des igned to co nserve their enviro nment because 

they appea r  to l ive below the carryi n g  capacity of th e i r  lands and a l most un iver

sal ly profess a revere n ce for th e l a nd and its creat ures ( Mayb ury-Lewis 

1 9 92: 58;  Hames 1 99 1 : 1 73).  The 1 854 speech attri buted to Chief Seattl e - a Fo r  

Vvtlateve r h a p p e n s  t o  the beasts , s o o n  happens t o  man .  Al l th ings a re con

nected" ( Mayb ury-Lewis 1 992:59) - is often cited as ev idence of the kind of 

ethos that p re i ndustrial  societies have develo ped, an ethos that wi l l  en a b l e  pre

i n d ustrial  man to do a b etter job of conservatio n than 'Nestern societies.  

HO'Never, such societies have contrib uted to ext inct ion of ( 1 ) t h e  woff\ 

bear and beaver in B ritain; (2)  aurochs in Euro pe; (3) the ostrich , l io n ,  tiger and 

leo pard in the Near a n d  Middle East; and (4)  the 'NO lf and sea Hon s  i n  Japan 

(Diamond 1 984 ) .  B ri ghtm a n ,  cit i ng their u p rocl ivity to ki l l  indi s cri m i n ate ly in 

nu mbers beyond 'Nhat is  need ed ,lI has questio n ed the conservationist nature of 

i ndige nous Canadian hU nters ( B rightman 1 987) ,  More recently, Eh r l i ch reports 

th at the i ntroduction of the rifl e and power boats among th e Aiv i l  ingm iut Eskimo 

total ly changed the i r  h unting pattems (Ehrl ich 1 98 1 ) _  Rather than paddl ing th eir  

boats close enough to spear seals ,  h u nters took pot-shots (Erl ich 1 98 1 ) .  Nine-



teen of twenty res u lting ki l ls were lost as the wounded se als sl ip ped off the ice 

flows and sank before the hunters co u l d  get to them (Ehrl ich 1 98 1  : 1 36). 
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Some see the a bove as evidence that the conservation ethic is absent in 

primitive man ( Heste r 1 984; Dimb[eby 1 974) .  However. in a perverse way. these 

examples have served to strengthen the reputation of natives as conservation

ists (Hames 1 99 1 : 1 73) . Proponents of the D pnmitive conse rvation istD see te ch

no logica l intro d uctions such as the rifle as non-native. Such impl ements were 

to o new to al l ow a society to evolve and adjust to them. Here, according to 

Hames . �the exception proves the ru l e: instances of non-conservation are the 

resu lt of a lass or d isruption of aboriginal  cu ltu re or V/estem acculturation" 

(H ames 1 991 : 1 73).  

In spite of the evidence to the contraryr the notion that contempo rary tra

ditional societies have le arned to l ive in balance with their environment contin

ues to be attractive.  Some anthrop olog ists may see this cl a im as a way to 

champion their people ( Kottak 1 993; Maybury-Lewis 1 992) .  Others hope that by 

su pporting in d igenous l and c[aims, they may be able to stem the tide of envi

ronmenta[ degradation and preserve what is  left of our natural he ritage (Clay 

1 990; S h iva and Bandyopadhay 1 990; Nations 1 990; Taylor 1 990) .  Both con

servation ists and indige nous rights activists have been qu ick to seize upon their  

r 'convergent interestsD (Clay 1.990) .  The joumal  Cultural Survival has dedicated 

an entire vol ume to the possib i l ities of conservation through the exercise of the 

traditional l ifestyles of indigenous peoples (Cu ltural S urvival 1 985). With the ex-



ception of Redford ca nd Rob i nson, none of the auth ors i n  th is volume ind icate 

that there ma y be a confl i ct between the goa l s  of tri ba l  hun ters and cons erva

tion ists (Re dford and Robin�on 1 985) . 
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Since the fate of much of the earth's rem� in i ng cu ltu ral and natu ral  heri

tage i s  at sta ke , the focus of th e " pri m itive conservationisf deb�t� h as beg.un to 

move beyo nd as sertion to rec;o rd in g the actual behavior of tri b a l  societies gnd 

their specifi c  mechanisms for regulat Ing i nteract i on s with the ir environmen t  (see 

Redford and Padoch 1 992: We st and Brec.hin 1 99 1 ; Hames and Vickers 1 987:  

Nunn a n d  Wi l l iams 1 982; Morcautta 1 982; Klee 1 geO) .  Th is research h a s  u nder

lin ed the fact th at we stern science sti l l  kno� v�ry l itt l e  e i ther abo ut the envi

ron ment that it is be ing asked to conserve or about h ow trad it ional societies in

tera ct with their  e nv iro nm ent . 

Wh i l e  cross-cu ltu ra l co mparison can be d ifficult, by con centrat ing on be

havio r, analysts have develope d  seve ral cross-cultu ra l  themes. First, tradit ion a l 

societies are storehouses of informat i on conceming thei r env i ro n ment . The 

dept h  of the ir knowfe dge often surpasses that current ly  hel d  by we stern science 

( S chu lt ies 1 992; P o sey 1 992 , 1 985 , 1 984) . This knowledge can provide insights 

important to the succes s of any conservat ion prog ram (Altierri 1 992; Drijver 

1 992; Eaton 1 992; Johnson 1 992; Kula 1 992; LeBlanc 1 992; Lees 1 992; Po sey 

1 992, 1 985;  B rokensha 1 980) _ Second , trad itiona l societies do not passively 

blend with the ir environme nt. They shape i t  through the i r  l ifesty l es (Hudson 

1 989; Dove 1 984; E l le n  1 982; H ami lton 1 982; Lewis 1 982; Nun n 1 982; Harris 

r 



1 980). Such interaction can have s ig n ificant (a l though nat necessari l y  cata

stroph ic) effects and produce a «spa.t iotemporal mosaic of neg ative i m pacts. 

harmony, temporary ba lance and i m bal ance·' (Si mms 1 992: 1 86 ).  
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Shaping the en viron ment can go beyond clearing forests ,  b u rn ing grass

l an ds or selective hunting.  Some sQcieties have developed soph ist icated agro 

forestry techniques YVhich they u s e  t o  shape the forest t o  their  nee ds (Altierri 

1 993; Posey 1 9 92, 1 990 , 1 984; Go mez-Pom p a  1 990, 1 989,  1 987; Jenkins 1 988; 

C larke 1 97 1 ). I t  should be noted, however, that Parker h as re cently cha l lenged 

Posey's contention that the Kayapo intentiona l ly manage their  forest ( P arker 

1 992). I n  sp ite of th is disagreement, in digenous people clearly c
.
h an ge the i r  

l ands through their  actions and the results o f  these actions wi l l  have i m p l ications 

for the ir  inc lus ion i n  a conservation program. 

New Guinea 

The island of New Guinea rep resents one of the earthls l ast great stands 

of rainforest (Swartzendruber 1 993).  However i n  New Guinea , as th rou ghout the 

'Mlrld, preindustrial man has been shapi ng the environment for thousa nds of 

years (B urney 1 993; Hope 1 977 ; Loffl er 1 977; J . Smith 1 977) .  The wave of ex

Un ctio n  that for fovved man's appeara n ce here incl uded tl e local  exterm inati on of 

the giant echidna , tree kangaroos , d u gongs. megapodes and severa l species of 

bird of paradi se prior to the co lonial  period (Bu l mer 1 985:6 1 ) ,  Tod a y  the patchy 

distribution of an i m als in their traditional  ranges may be evidence of l oca l extin c-



t ions ( B ulmer 1 985: 6 1 ; J . S mith 1 977:202-3) .  Fo r exa m p l e ,  rock wal l abies that 

are rare o n  the hunted slopes of Mt. Wilhelm are plentifu l  o n  the more re mote 

ranges (J. S m ith 1 977:203) .  Because of h unting and cleari n g , wallabies do not 

occur at a l l  in the man-made grasslands (Hope 1 977:25 ) .  
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Yet in New Guinea, as e l se\Nhere ,  the evide nce of m a n' s  effect on wi ld l ife 

£s largely circu m stantial and difficu lt  to eva luate . Therefo re we ca n make on l y 

genera l izations conce m ing the re lationsh ip of man to the New Guinea environ

ment ( H ope 1 977: 25) .  Besides hunt ing, tradit ion a l  subs isten ce patte ms in New 

Guinea invo l ve the fe rl ing of trees (for gardens and building materia l s ) ,  burning 

grass l ands, and the harvest of a variety of wi l d  p l ants. Man's  impact on the for

ests of Mt. Ha gen and the upper Wagh i  Va l ley have been dated to 6, 500 years 

B. P.  Research indicates that as popul at ions incre ased, the h ig h l a nders moved 

from hunting to p rog ressively more intensive fo rm s  of agriculture to feed them

selves (Watson 1 977 , 1 965; Mo rren 1 977; C la rke 1 976 ) .  

With Euro p ean contact in the Pacific, th e sweet potato was i ntroduced to 

New Guinea approxi mately 350 years a go ( C larke 1 976: 299 ) .  Th is i ntroduction 

has been so successful that in the last 300 years,  the S'Neet potato h as beco m e  

the stap le of the h ig h l and s economy (Watson 1 9n ,  1 965) .  The grass l ands th at 

dom inate th e highl and val leys a re p robably th e re s u lt  of contin uous p l ant ing and 

burnin g ove r the l ast 300 years (J . S m ith 1 977 : 1 90). 

The env ironment in New G uinea was not friendly to Europeans. Unl ike 

other areas of the world,  New G u inea was not s ubjected to waves of co l o n ization 
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an d very l itt l e  o f  t h e  co u ntry was d i stu rbed b y  the intro d uction o f  Euro p ean 

meth ods of farm i n g  and forestry. S in ce the exp l orat ion of the h i g h lands b egan in 

the 1 930' s ,  a n a l ysts have had the o p p ortun ity to observe the worki ngs of tra d i

t ional societies . Traditions , both techno logi ca l  and ideo l o g ical ,  have not been 

ero ded by the ye ars of outside influence that character ize d the rest of the co lo

n ial  worl d.  

P re d i cta b l y ,  e colog ists and anthro po l og ists h ave re ached o p p o s i te co n

clu s ions concerning the abi l ity of the natives to steward their environ ment.  An

thropologists point to the appare nt sta b i l i ty of tradition al  l ifestyles and the im

portance the people put on their re lat ionship with the l and as evidence of th e 

abi l ity of ind igenous New Gu inean s to cons erve their  n atural  resource s  ( C arrier 

1 982; Pen i  1 982;  Wa iko and J i regari 1 982; Kl ee 1 980; Wagner 1 977) . F o r  in

stan ce ,  the Miyanmin have su ppose d l y  developed a com p lex strategy fo r the 

management and explo itati o n  of game (Morren 1 985 : 1 9) . George Mo rren h as 

a lso des cribed a system by wh ich the M iyanmin move their sett lements i n  re

s ponse to so i l  fe rti l ity (Morren 1 986 ) .  I n  addition ,  these movements p romote the 

management game pop ulations.  By moving h unters from areas with decl i n i n g  

s o i l  fe rti l ity, the Miyanmin rotate t h e i r  h u n ting to new areas and avoid t h e  danger 

of overexploiting their game resources.  U lt imate ly th is  qnables the game p o p u

lati ons to recover and the Miyanmin to maintain a state of eq u i l ibri u m  with the i r  

envi ronment (Mo rren 1 986:20).  According t o  some anal ysts , t h e  tradit i onal  peo

ples of N ew Gu inea have developed the abi l ity to conserve veg etation (De'Ath 



1 982: Pag lau 1 982;  Wood and Hum phries 1 982 ) , wi ld l ife (Kende 1 982; Kwap

enda 1982 ) .  and marine  resources (Hudson 1 982 ; Gaigo 1 982; Olewale and 

Sedu 1 982).  
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H owever, in  New Guin�a as el se'Nhere. th ere are researchers who ques

tion the usefu l ness of characterizing traditiona l  societ ies as conservationi st 

(D iamond 1 992 ; B eeh ler  1 991 : Bul mer 1 982; Dv.yer 1 982b; Johannes 1 982: 

Powel l 1 982� Lipset 1985 ; Schodde 1 977), Dwyer has pointed out that human 

popu lation density in  New Gu inea can have the same effect as an increase in 

human populat ions in th e rest of the world - i . e . ,  the depl etion of faunal re

sources (Dwyer 1 982a: 1 67 ) .  Some groups respond to such depletion by moving 

or changing their hunt ing tactics to those that are effect ive on other species, 

such as switching from hunting to trapping.  Th is. in effect, g ives their former 

prey a chance to recover (Morren 1 986; Dwyer 1 982 a:540) .  HOv.lever, it is diffi

cu lt to determine the g oa l  of such practices. Are they aimed at conservation,  or 

mere ly accessing a new and temporari ly more abundant resource (Bulmer 1982: 

Dwyer 1 982a; Dwyer 1 983)? 

I n  New Guinea ,  traditi ona l  fish ing practices have severe ly depleted stocks 

of shel lfish (Swad ley 1 977;  1 982). turtl es (S pring 1 982) , dugong (Hudson 1 982; 

Ol ivale 1 982. S idu 1 982) and the coasta l fishery i n  genera l  (Johannes 1 982) .  

The J imi  val ley p l ume hunters stud ied by H ealey d id  not switch prey (as  many 

woul d have predicted)  in response to a decl ine in bi rds of paradise (Healey 

1 986: 1 25). Their  hunti ng has now en dangered some species (Healey 



1 9 86: 1 23). It is inte resting to note that Healey's 1 986 fi ndings co ntrad ict his 

1 978 pred ict ion that bel iefs and societal ru l e s  would act to regu late hunting 

( H e a l ey 1 9 86 : 1 97).  Aga i n ,  it  is difficult for these plume hu nters, despite the ir 

kn owl edge of their  prey and its environ m en t, to d ist ingu is h between short-term 

fluctuations and a genuine decl ine in their  p rey-
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The pres ent env ironment i n  New Guinea is on e gf rap id ch ange. The 

human population is  growi ng rap idly and with the introduction of roads and a 

ca s h  econo my, the deman d for food as we l l  as traditiona l  ceremo nial items has 

skyrocketed. HO'Never, hu nters using tradit iona l  methods and knowledge to har

vest b irds are us ing a mod e l based on the past A re l ia n ce on these metho ds 

can h ave disastrous conseq uences because these trad it ions evo lved under cir

cumstances that d iffer from today. 

In add it ion to market forces an d po p u l ation press ures, Christian ity is  n ow 

a part of the l ives of many of the peo p l e .  The impact of Christianity has been 

m ixed.  On one hand, g ame an imals are no lo nger needed fo r sacrifi ces ( Dwye r 

1 9 82b: 1 83)_ O n  the other hand , the synergism th at characterized secular and 

rel igious l ife has been broken (Dwyer 1 982 b ) . Peter Dwyer h as observed th at 

the impact of Chr istian ity on h igh l and Papua N ew Gu ine a has been large ly 

negative. Accordi ng to Dwyer , "God's im pact . . .  wi l l  hav� been to rep l ace o l d 

mode l s that may have been cons ervation ist in their res u lt and 'Nhich were cer

tai n l y  more leisurely despo i lers of wildl ife reso urces , with a m o del \Nhich tends 
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not to be conservative and 'Nflich is certain ly  more aggres s ive i n  its re lat ions with 

n atureD ( Dwyer 1 962b: 1 83) .  

I n  s ummary r  a lthoug h  N ew G u i nea's environment and cultures are re

moter th ey have not escaped the p roblems that have p l �g ued indigenous soci e

ties in other  pa rts of th e wor ld .  Arch a eo log i ca l  e v i dence i m p l icates man i n  the 

exti n ctio n  and alteration of N ew Guinea's fl ora and fquna. Cu rrent res earch in

d icates that contem porary New G u i ne a ns wi l l  fa re no b etter  th a n  other people at 

s usta inab ly using the i r  env i ron ment i n the face of growi ng human pop u l ations 

and worl d market forces . C h ange in  New G u inea is im m i n e n t  a n d  the i n d i g e

nous popul ations here seem to be no better prepared for deal i ng with th is 

ctl ange th an were th e i r  counterp arts on other conti nents .  



CHAPTER 4 

DISTURBANCE AND BIODIV.ERSITY CON SERVATION 

The abi l ity of ind igeno us societies to l ive in harmony with their  en viron

ment is far from reso lved. Researchers have unearthed enough eviden ce of 

man ' s involvement in extinctions to keep al ive the "man ag ainst nature versus 

the man in partnership wlth nature" debate (Grumbine 1 996:79). Further co mpli

cating m atters are recent d iscoveries in eco logy, Vv'hich have begun to under

mine many of the traditional exp lanations for natural phenomena.  Th is rese arct1 

has profound imp l icat ions for conservatio n and req u ires a ree val uation of the 

premises underlyi ng th is entire debate . Before engag Ing indigenous people in 

modern conservation,  it is p ro ductive to examine the theoretical underp inn ings of 

the "prim itive co n servation ist" mode l .  

Traditi onal ly, westem scie nce has take n a mechanistic vi ew of the un i 

verse. The world i s  described as being l ike a cl ock i n  that, "the separate e le

ments are co nnected by lawfu l re lat ionsh ips into a working system that prod uces 

we l l-defin ed contro l l able outcomes" (Goemer 1 994:5). This view fathered the 

scientific revo l ution and is the philosoph ical basis of much of our ecologica l  re

search (Go�rner 1 994: 1 1 ). The mechan ist assumes that it is only a matter of 

t ime unti l ";Ne can i nventory n ature and understand the connections between 

each of i ts  components. Once th is is accom pl ished , mankin d wil l  b e  able to ma

nipu late nature to su it our n eeds (Goerner 1 994: 1 1 ) . S ince TEK conta ins a 
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VJearth of knowiedge concern ing landscapes that have not been surveyed,  many 

researchers hope to use it to develop b iotic inventories. 

From a mechanistic perspective , the conservation of trop ical forests re

quires the deve lopment of a pran to maintain the ir  equi l ibrium. An ecosystem is 

said to be in equ i l ibrium whe n  as a resu l t  of the biotic interact ions between the 

member species , the relat ive abundance and composit ion of species become 

stable throughout time (Re ice 1 994:424). Tropical rainforests are known for 

their stabWity. These forests contain tremendous species d iversity and the ma

jority of these species h ave narrow ecologica l n iches. Therefore trop ica l  ra infor

ests are often described as having ach ieved equi l ibrium. Advocates of tradi

tional  societies m aintain that cul tura l  practices fu nction to h e l p  maintain  an eco

system once it has reached the IIgoa l" of eq u i l ibrium between s pecies and avai l  .. 

able n iches ( E.A Smith 1 983) .  

Yet, is the "natura l "  state of an ecosystem in fact a state of equ i l ibrium? 

The assumption that ecosystems tend toward equi l ibrium is so pervasive th at 

th is question borders on heresy. H o�ver, the d ifficulty in defin ing extremely 

comp l ex systems h as led ecolog ists to concentrate on the dynamic components 

of an ecosystem rather than stabi l i ty ( P i ckett 1 992; Dove 1 98 8 ;  Jochim 1 982; 

Ellen 1 982). Many ecologists now recognize the difficu l ty of adequatelY defining 

natural systems, as we l l  as the expranatory poverty that results from simp l ifying 

them (El len 1 982). Today the flux or transient nature of an ecosystem is empha

sized ( P ickett 1 992:84) .  
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I n  the l atest eco logical paradigm , th e ba lance of nature concept is de

scribed as non-scientjfic (P ickett 1 992:54).  Unfo rtunately, th is shift has gone 

unrecog n ized by many anth ropol og ists (E .ASmith 1 983:3) . Auth ors continue to 

portray trad ition al  societies as ! l in ba lance " o r  des cribe a pract i ce  as lladaptive . 1I  

Yet, th is us e of terms drawl from eco logy a n d  evo l utionary b i ology i s  often out

m oded (Hames 1 991 ; Palmer 1 990; Smith 1 983).  

Over th e past �nty yea rs , scientists from a variety of fie l ds have in

cre ased our understand i ng of ecolog ica l  processes. Th eir research has impl ica

tion s for our understanding of the ro le of humans in shaping trop ical forests. A 

rigorous app l ication of the concepts of these discip l ines may not on l y expo se the 

flaws in the "primitive co nservationisf' model, but also present po ssib i l it ies for 

designing conservation programs that might help conservationists and indige

nous advocates to real ize their convergent interests . 

Disturbance and Biodiversity 

Current research has focused on the ro le of nonequil ibri um fado rs, com

monly referred to as di stu rba nce, in th e enhancement of b iodivers ity ( Reice 

1 994:924 ) .  Eco logists define a d i sturbance as any "relatively discrete event that 

dis rupts a population ,  comm unity o r  ecosystem and chang es resou rces ava i l

a ble" ( P ickett & White 1 985J- � isturb ance should not to be confused with pre

dation. Predation is Llintrins ic to th e l ife of the prey species,  'Nhich can and d oes 

adapt to it" (Reice 1 994:428 ). On the other hand , di stu rba nce is unpred icta b l e  



and nonse l ecti ve. I t  can co me i n  any s ize. at any time and p roduce effects that 

wi l l  vary from m inutes to centu ries i n  duration .  
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While we typ ica l ly thi nk of d i stu �bance as phenomena l ike storms that 

orig inate outs id e of an ecosystem ,  d isturbance can also be generated from the 

inte rnal  dynam i cs of an ecosystem. Eco l og ists have discovered rich, dynam ic 

and u npredictable behavior arising from the internal dynamics of labo rato ry 

populations without an external sou rce of d isturbance (May 1989: 37) .  These 

eruptions are a n  underlying feature of til e population dynam ics of these species 

a n d  can o ccur without any change in physical or b io logical conditions ( H ast i n g s  

and H iggins 1 994: 1 1 36) .  

For exa mple ,  computer-simul ated histories of D ungeness crab pop u l a

tions demonstrate that the cra b papu l at ion can fl u ctuate widely without any ex

terna l  disturbance to the system ( Hastings and H iggins 1 994 : 1 1 36).  A 1 989 

New Scientist article b y  Robert May d e scri bes another example of t h e  dynam ic 

n ature of l ife .  According to May, the fate of l aboratory populat ions of creatures 

such as b l owfl i es have been found to d iverge rapid ly with as l i tt le as 0.3 percent 

d iffere nce in the i r  init ial  s ize (May 1 98 9 : 3 8 ) .  This divergence beco mes even 

more dra matic a s  differences in the fecu n d ity between i n d ivid uals come i nto 

pl ay, Whe n the ave rage nu mber of offspring produced pe r i n d ividual  i n  a gen

eration was less than one , the population crashed . If the number of offspri n g  is 

greater than one b ut less than th ree, the population reached a steady state. 

HO'Never, as the rate of reproduction g rew beyond a val ue of three, the popul a-

I 

I ' 
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tion beg an to go through a series of boom and b ust cycles· that b ecome more 

complex the greater th e rate of in crease (May 1 989:36-37). In each case, 'Nhat 

had at first glance seem ed to be random behavior, was not. I t  was the resu lt of 

simple mathematical relati on ships that had been understood for some time (May 

1 989: 38). 

Population fluctuations are now understoo d to be the product of internal 

dynamics as we l l  as external perturbations (Schaffer & Kott 1 986:63) . S ome 

populations may, under the right ci rcumstances , ach ieve a steady-state which 

researchers h ave labeled dynamic equil ibrium. Oth ers may become extinct or 

suffer a major reduction only to recover and rebu i ld their n u mbers (May 1 989) . 

Although disturbance may kill or displace individual organisms,  it gener

ally creates the patchiness that characterizes many environm ents . This patch i

ness creates th e n iches that present opp ortunities for colo nization b y  new spe

cies ( Reice 1 994:43 1 ) .  For example, a winds to rm that down s trees i n  the fo rest 

create s gaps. Although the physical environment of the patch will determ ine the 

sca le of the disturbance, distu rbance clears the way for new species capable of 

colonizing these gaps, thus increasing the biologica l diversity of the area (Reice 

1 994:427). 

However m inor disturbances , such as the internc..f boom and b ust d ynam

ics ment ioned above,  ca n a l �o create patchiness and are perhaps as crucial as 

more dramatic disturbances in promoti ng bio logical diversity. For exa mple, a de

cl ine in the pop� lation of a predator in an ecosystem might open the door for a 



boom in  the popu lation of one prey species , whi le leading to the decl ine of an

other prey species unable to compete in the absence of th is  predator (P imm 

1 99 1  :673) .  Such a scenario m ight be respons ib le for booms in e lephant popula

tions that temporari ly ravage African landscap�s (Leakey 1 995) .  

However, at e ither extreme of the d isturbance continuum, envi ronments 

that are e ither undisturbed or wracked by severe disturbances w;1 1 eventua l ly be 

dominated by a few species (Terbo rgh  1 992:99). Therefore,  in terms of its abi l

ity to generate biod iversity. disturbance is a scale rela ted phenomena_ Too 

much or too l ittle d isturbance produces environments that are not as d iverse as 

th ose that are continua l ly subjected to m inor d isturbances .  This " i ntermediate 

d isturbance hypothes is" argues that inte rmediate d isturbance pro motes the high 

degree of species richness by creat ing a mosaic of environments that . in  tum, 

prevents the extinct ion of competing  species (Connel l  1 978 ) .  

The Hewa actua l ly i ncrease the biodivers ity of their lands when they cut 

gardens. By fel l ing the forest, they create a mosaic of primary forest, secondary 

forest. grass lands, .gardens and the various phases of succession growth 

(gamma d ivers ity) , They also create h abitats for organisms that cannot survive 

in the primary forest (a lpha divers ity) _ For example the birds in Tab le 1 inhabit 

the grasslands and success iona l  communities created by the Hewa. Therefore . 

by cutting a garden in  the forest, it is possib le for the Hewa to increase tVw'O 

measures of biodivers ity (a lpha and gamma),  wh i l,e creating areas th at are lower 

in b iodiversity (beta) than the surrou nd ing forest (Tab les 2&3)_  
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Yet if ecosystems are constantly recovering from distu rbances, h ow does 

one exp lain the apparent stabil ity of natu re? O ne factor is that th e inte rva ls b e

twe en di sturba nces can be very long , g iving the i mpression that equi f ibri u m  de

vel ops ( Re ice 1 994:434 ).  Another is that stabi l ity (s the product of the i nte rac

tion of the species in a co m munity ( P i m m  1 991 :673). 

Species interactions form what is known as a food 'Neb ( P imm 1 99 1  :669) .  

Al though co mp lex a nd d ifficult to  del i neate, food 'vVebs are a com mon fe ature of 

a l l  ecosystems with co mmon pro perties (P imm 1 99 1  :669-72 ) .  Webs seem to 

create co mmunity l evel properties res ult ing fro m th e inte raction of speci e s  th at 

can act as a deterrent to invade rs . Ecolog ical comm u n ities co m posed of ma ny 

stron gly interacting species , l ike tro pical forests , exhib it comm un ity leve l proper

ties that seem to l i m i t the possibi l ities for potent ia l  in vaders ( Case 1 990 : 96 1 0 ) .  

As a result ,  mature rel at ive ly in tact ecosyste ms are toug h t o  pen etrate . 

The key to this dynamic is whethe r the ecosystem is mature and i ntact 

when a n ew species arri ves.  Not on ly can mature communities repel l ow leve ls 

of invaders , b ut they see m to provide safe havens for species that eco log i sts de

scribe as inferior co mpet ito rs. Research indicates th at inferior compet ito rs are 

capable of res ist ing in vaders wh en the infe rior species is secure ly lodged i n  an 

intact commun ity (Le akey 1 995 : 1 62) .  

To scienti sts of the non-equi l ibrium scho o l ,  recovery from d isturb a nce -

not equil ibriu m - is th e normal state of affa i rs in any ecosystem (Reice 

1 994:427) . Eve ry p lace i s  in va rying deg rees of recovery from a disturbance. 
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Th e eventual  stru cture of any ecolo g ica l co mmunity is  determi n ed by its re

sponse to continual disturbance. As long as disturbances occur freq uently 

enoug h to pre vent the competi t iv e  exc lus ion of poorer co mp etitors , these spe

cies can co ntinue to survive along with more efficient species ( Reice 1 994:42 8 ). 

Th e " no ise" often seen i n  graphic rep resentat ions of pop u l at ions is not an 

inconseq uenti a l  deviatio n fro m eq u i l ibrium , b ut a reaction to constant interna l  

a n d  extern al  d i sturbance. Dynam ic g ro�h and shrinkage i s  the natu re o f  exis

tence for popu l ati ons react ing to disturbance. Th e net res u lt fo r ecosystems ex

periencin g i ntermediate scale d isturbance is re lative speci es rich ness because 

com petition is buffered by th e  removal of both effi cient and inefficient competi

tors by disturb ance ( Re ice 1 994:428 ) .  

Tropical Rai nforests 

Why th en a re the tropica l  forests home to such tremend ous d iversity? 

These regions are characterize d by th eir  stabi l ity. Temperature an d  ra infa l l are 

much more p re d ictab l e  in the tropics th a n  i n  the temperate regions.  ff biodiver

sity is the p ro d u ct of d isturbance, how did such outward l y  sta ble environments 

b ecome a gmajor source of evolution ary novelty" (Jabl onski 1 993: 1 42)? 

The a n swer to this question seems to be th at in the case of trop ica l  rain 

forests, app e a rances are deceiv i ng . Resea rchers in the Amazon b asin are 

find ing thes e  fo rests more heterogeneous and pron e  to distu rbance than had 

p reviously b ee n  reported (Wh itmore 1 990). Th ese forests are also subject to 



global d isturbances that have produced planetary warming and coal ing of the 

earl  ier glacia l  cyc les.  

5 l  

During earl ier ice ages, both Amazonia and African ra inforests contracte d 

into isolated remn ants (Whitmore 1 990:94) . In  fact. evjdence emergi n g  from 

Amazonia indicates that th is ecosystem underwent M i l ankovitch cycle induced 

cl imate change through out the last sixty-five mi l l ion years (Kricher 1 997: 1 1 9) .  

These cl imate changes have alternately expanded ;and contracted the rainforest 

we now associate with Amazonia, L ikewise, Amazon ian bird distributions indi� 

cate that at least nine m ajor islands of tropica l  forest refuges survived the driest, 

coolest periods of the P leistocene (Kricher 1 9 97) .  As the glaciers retreated and 

ra Infa l l  increase d ,  these is land refuges expanded unti l these u is landsD 'Nere re

united.  Th is process of growth , retreat and fragmentation that has been reco rded 

for the Amazonian rainforest h as been equate d with the biod iversity-enhanci n g  

effect of bringing the is lands o f  the Gal apagos tog ethe r a n d  aga i n  separating 

them over a mi l lennia (Westem 1 997:202). Each time the isl a n ds col l ide after a 

prolon ged isol ation , some speci es wou l d  become extinct. However,  the isola

tion , competition and reco lonizat ion have the net effect of species enrichment 

(Westem 1 997:203).  

Alth o ugh seeming ly un iform when seen from the air. tropical forest h abi

tats are also heterogeneous with respect to their potential  to harbor speci es be

cause of d iffere nces in the physica l  environments fo un d withi n  them ( Reice 

1 994:427). D ifferences in altitude and soil  composition can p roduce d ifferent en-



52 

vironments beneath a g reen ca nopy. Can o py heights are not un iform. Th e e p i

phytes, l ianas and floweri ng and fruiting plants p resent d iffe rent feeding o pp o r

tu nities fo r arthropods , repti les and b i rds. I n  short, the stru ctura l co mplexity of 

the vegetation with i n  these forests creates a greater number of n iches than 

foun d in tem perate counterparts (Terb orgh 1 992:59) . 

Yet, these same h ig h ly connected ecosystem s ,  such as tro pica l  rainfo r

ests, are also the m ost sensitive to species loss. If the disturbance i s  of s uffi

cient magn itude, the co nnections between organisms can fray and secondary 

extinctions wi l l  occur ( P i m m  1 991 :67 3 ) .  Likewise , if a " keysto n e  species , "  L e .  a 

sp eci es VJh ose remova l has a disp ropo rtionate effect o n  a foo d  web is remove d ,  

t h e  exist ing web ca n  co l l apse ( P i m m  1 991 :674) . O n  t h e  other h and, i n  s imple 

commun ities where members are dependent o n  a few o rg a n i sms for food,  the 

loss of a sing le p l a nt species can be catastrophic (Pimm 1 991  :674) . 

In New Guinea, the co mpos ition of avian comm u n iti es provides a goo d i l

l ustrat ion of the abi l ity of vegetative structural  comp lexity to accommodate b io

l og ical divers ity. Five facto rs have been identified th at a l low eco logica l l y  s i m i l ar 

species of b irds i n  New Gu inea to partition the sam e  hab itat They are body 

size , fo raging level in the vegetatio n,  fo rag ing technique,  d iet and s eason of 

peak activity ( D ia mond 1 973). S ize d iffere nce s  between birds a re often a facto r  

VJh e n  they are competing fo r the same resource . F o r  examp l e ,  fruit bearing 

trees can have severa l  species of b irds fo rag ing s i multaneous ly. The large b irds 

wi ll eat the larger fru it, VJh i le the smal ler  birds wi l l  th en forage t h e  s ma l ler l i m bs 
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that can not suppo rt  the larger co m petitors ( D iamo nd 1 973). Sim i l ar examp les of 

partition ing a habitat by s ize have been found among kingfishers and l ones 

(Beeh ler 1 982: 857). Insectivorous birds ofte n d ivide the fo rest vertica l ly, fo ra g

i ng at diffe rent levels of the fo re st. Beehler cites rep orts of fo ur species of fan

ta i ls and th ree species of VJhistl ers segregating themselves to forage in the up

per ca nopy, open un der story, and lower thickets - a l l  within th e same patch of 

forest ( Beeh l e r 1 982: 857).  I n  a s imi lar fas h ion,  p hyl ogenetica l l y  s i m i l ar birds 

have been 'observed partition ing hab itats by varying their d iet, occu pying the 

same area at d iffere nt ti mes a n d  e mp loying different fo rag ing strateg ies with in 

the s ame hab itat (Beeh ler 1 982: 858).  

Imp l ications for Research 

Th e unde rlyi n g  assumption of much of th e re search into the rel ationship 

between tradit io nal s ocieties and their environment h as bee n that non-westem 

s ocieties h ave l e a rn ed to minim ize the ir impact and not d i sturb the ba lan ce of 

n ature . However, research ind icates that ecosystems are rare l y, if ever, in a 

state of equ i l ibrium. Greater species diversity is fo und not i n  stable ecosystems, 

but i n  systems that experience disturbance. Therefo re there is no sense in 

search ing for cl ues to manls abi l i ty to bal ance a systen . that has no inh ere nt 

tendency toward bala nce. rnste ad trad itional  activit ies should be exa mi ned as 

possible sources of d isturbance .  



The diversity enhancing effects of d isturba nce are re l ated both to th e 

s cale of the d isturbance and the species i n  q uestion_ A minor ch ange i n  condi

tio n s ,  such as a dro p  in soi l  ferti l i ty, a change in forest co mpos ition o r  ra i nfal l  

pattem s ,  can be so s l ight as to not in it iate a resp onse from h u man s .  Yet such 

chan ges can represent a distu rb ance of sufficient magnitude to the oret ica l ly 

s e nd the ecosyste m spira l i ng off i n  a new and unpred ictable d irect ion_ 
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Traditional  a ctivit ies that at one time vvere susta i n a ble and prod uced an 

increase in th e number of species could , u nder sl ightly d iffe re nt conditi o ns , di

m i n is h  biodivers ity_ I t  is therefo re understandable that traditional  s o cieti es could 

both promote b i od ivers ity and ca use extinctio ns using the same traditiona l  ac

t ivities under varyin g  conditions .  We n ow h ave plenty of evidence that pre in

d ustrial societ ies are capab le of pus h i ng their environments past the point of no 

return using trad itiona l  techniques .  

I n  the n ext ch apter, I wi l l  treat Hewa gardening a s  a type o f  distu rb ance 

and compa re the divers ity of primary forest with the man-m ade landscapes cre

ated by the H ewa_ I n  order to gauge the divers ity of e ach environment, I re l ied 

on b i rds as ind icators of b io logica l d iversity. Th e use of b i rds as ind icators of 

b i o l og i ca l d iversity is widespread ( B eehler et. a I 1 9 87) . I h ave take n adva ntage 

of my info rmants' encyclopedic knowfedge of their environment to deve l o p  an 

inve ntory of b irds and map the interact ions between bird s ,  pl ants and othe r  or

g a n isms fou nd in the Hewa territory. I th en i nvest igate the role of man-made 



di sturbance in  pro ducing b iodivers i ty ,  by ident ifying th� b i rds a s so ci ated with 

each of the succession environ m e n ts th at result  from gard e ning . 

S5 
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Table 1 

Birds of Gra�/ilnds .. n� ttl, Forest Edg e 

Genus Species Com mon name Hewa name Dwn 
RaUlna triColor Red-n ecked RaO Kokom3 I/G 
OOOlus szalayl Brown Oriole Krfau FIl 
Ge�gone pafpebrosa Fairy Gerygo"et PhHopabJ I 
caprmulg us macru ru. Long-tailed Nightjar l.ua�n�' u 
Oedlstoma pygmaeum Pygmy Haneyeater Peteta NIl 
Centro pus menbekl Greater Black Coucal T,I AN 
Coraclna melaena B �k Cuchoo-sh rfke Tela NF 
Cracticus cassicus Sutz:her-SIrd Tul AIF 
Rh i�ura leucophrys WRUe Wagtalt Mopagalalo 
POrDna tlbuensis SpQttea Crake Tal Tal Nok IJG 
Xanthatis ftaVtwenter Tawny Breasted Honeyeaba r Toblaibak G 

G erygone chloronotus G reen-backed Geryp e PhUopatu r 
Oedistoma ' holophu. Dwarf Honeyeamr Peteta NIl 

/ 
1 811 .2Lalage atr�en. Slack-b� Tnller Keketla F/A 
RalHna torbest Forbe� Forest Rail Kokorna lIG 
Ptlonui ferruglneus RUsty Plthoul Lab inam Fit 
Megacrmc Inepta New Guinea FllgtrtJea Rail Meanalu Hot I/G 
Mellphaga albonotlta Scrub Wh lte-eared N tatUi Fll 

Mel lphaga 
Mel1 i� mega rhynch u. Lon�bll ied Honeyeater Slslnek lIF 

I I 
I 



CHAPTER S 

GARDENING AND CONSERVATIO N 

I n  spite of the assertion� concerning the co mpati b i l ity of in digenous peo

ple with co nservation progra ms, there has not b een much research conducted 

on how indigenous societ ies affect th eir  resource base (S tearm an & Re dford 

1 992:235)_ There is presentl y no agreement on exact ly how much primary fo rest 

can be converted to a fo rest-fa l low regime before the avera" diversity of this 

landscape decre ases. In order to determ ine the potentia l of shifting cu ltivation 

to conserve biod ivers ity , it m ay b e  profitable to examine gardening as a source 

of d i sturba nce_ By co mparing the b io lo g ical di versity of man-made successional  

commun ities to that of the cl imax fo rest, we can d evefop a picture of the diversity 

of th is landscape and the changes th at might fo l l ow more extensive gardening.  

This chapter exam i nes the effect the Hewa have on their  re s ource base 

by concentrating on the effe ct gardening has on av ian d ivers ity. By record i ng 

the H ewa trad itio nal  kn owl edge of b irds ,  the p l ants that b i rds prey upon and 

hab itats they freq uent, I will examine t h e  effect of garde n i n g  on biodivers ity_ In 

the process , I wi l l eval uate the ro le traditio nal knowledge can play in p ro ducing 

b i ol ogi ca l  inventories and understa nding ecosyste m d)- ;la mics. 
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I 
I 
I 

Gardens and Forest Gaps 
I '  

The H ewa ma ke the ir l i v ing from the l ocal enviro n ment. They hunt, gather 

wild  fruits and n uts,  and enc;ou rage wi l d  pandanus and nut trees to grow wi thi n 

their c lan territo ries. H owever, thei r b i ggest impact on their envi ronment comes 

fro m gardening.  By cutting gardens , the Hewa are responsible for the mosaic of 

environ ments - garden ,  grass land, seco ndary and primary fo rest - that defines 

their territory. 
I . 

Each fam i ly cuts app roximate l y  fou r  gardens p e r  year. Typ ical crops in-

elude pu mpki n ,  S\Neet potato , taro, sugar canel  an d bananas.  Gardens usua l ly 

begin to pro d uce S'N8et potato in  the fifth month after p lanti n g .  The garden wi l l  

p roduce ste adi ly for approxi mately th ree months;  yie l d s  then gradually tape r off 

for the next t'NO . 

The H ewa p refer to cut seco ndary forest that i s  approxim ately twenty to 

twenty-five years o l d  for gardens . Cutti n g  secondary forest to produce garden s 

seems to be a co mmon practice amo ng horticu lturists i n  N ew Guinea { C l arke 

1 976:253} .  Secon dary tre es are u sual ly not as large as their primary fo rest 

counterparts and are easier to cut with an ax. In add ition,  secondary g rowth 

trees p rovide firewood,  bu i l d i n g  materials and decoration fo r the Hewa _ Conse-

quent lY I seco ndary forest g rowth is more usefu l to the Hewa . O nce the primary 

forest has been cut l  th e Hewa wil l  not  a l low the garden to retu rn to primary fo rest 



if they co ntin ue to J ive i n  th e area. I nstead , they a re gradua l ly th in the secon

dary forest as it grows . 
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As the Hewa m ove about th eir lands, they a re not creating isolated 1 00 x 

1 00 meter gaps in the forest. I n stead , they continual ly l i nk these garden s .  re u s

ing as m uch of th e adjoin i ng garden's fence as poss ib le  fo r each new ga rden , 

unti l they exh aust surtab le land. As a result ,  bands of secondary forest are cre

ated and recreated al ong the mo untain sides between 700 and 1 000 meters 

above sea level .  

Altho ugh \Nestem scienti sts h ave known the process of success ion for 

some time,  we are only begin ning to understand the relati onship between forest 

gaps and h igh b iofogica l  d iversity ( Krich er 1 997 : 58).  The op i n ion of researche rs 

has been d iv ided over the ro l e shifting cultivators s h ou ld p lay i n  th e land-use 

stra tegy of a m odem state. I n  some circles , s h ifting cult ivation has been hai led 

fo r its sustaina biIity (Clarke 1 976 ). Trad itional  ga rdening and fo rest succession 

regimes have also been descri bed as a prom is ing prototyp e for forest m anage

me nt ( P adoch & Peters 1 993).  More recent ly , shift ing cu ltivati on h as been 

praised fo r its abi l ity to conserve agrodiversity, Le . ,  crop b iod iversity (Brookfield 

& Padoch 1 994) .  On the other hand. traditional land use pattems have also 

produced sufficie nt environm enta l degradation to spur an intemational move

ment aimed at stabi f izi ng the shiftin g  cu ltivator. The l inkage between agrodiver

s ity , resource m anagement and biod ivers ity is of such importance that the 

U n ited Nations has lau n ched a project entit l ed Ol P opu lation l Land Management 



and Environ menta l C hange (P LECr to examine the role trad itional  agricultural  

p ractices might p l ay in conservation ( B rookfie l d  & Padoch 1 994:423) ,  
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The o bjective of th i s  section is to determine the role trad itional Hewa cu l

tivation can p l ay b i o d iversity conse rvation. I n  orde r to do so,  I will first p resent 

the trad it ionar  enviro nmental knowl edge of the H ewa co nce rn i n g  the b ird s that 

a re fo und in th is  area and the ir hab itat prefere nces.  Although there are several 

guides to New G u in ea' s b irds , no systemat ic study of b i rd s  has been done in the 

Hewa te rritory. I wi l l  then use b ird and pl ant censuses to verify the predictions of 

TEK on th e effect of h uman hab itat alteration on avian d ivers ity. I f  the p redic

tions g enerated by TE K are accurate , they wil l  help the Hewa to p l ay a l arger 

ro le i n  conservation planni ng. 

Methodology 

G iven the d iffi cu lties of conducting b ird surveys i n  the tro pica l  fo rest ( Ka rr 

1 98 1 ) ,  as wel l  as th e p itfa l l s  of relying on trad itional knowled ge (see C hapte r 1 ) . 

I u s e d  a co mb ination of methods to o btain and verify informati on.  D u ri ng my 

work. th ree local men have em erged as the most knowledgeable i nformants 

con cerning the b irds ,  trees an d habitat preference.  These men we re my co m

pan ions on a l l  my intervi ews, transacts and su rveys . 

I n  order to check the informati on obt�ined interviews, I com pared the T E K  

with both b i rd a n d  plant censuses. I surveyed the vegetation i n  s ix p l ots of 20+ 

ye ars of secon d ary g rowth . I chose to su rvey s ix p lots because that gave m e  
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two samp les within each o f  the three a ltitudinal zo nes ,  a s  des cr i bed by the 

Hewa .  P lant censuses were con d u cted a l ong p aths by counti ng species of tre es 

at least ten ce ntimete rs dbh (d iam ete r at breast height) ,  fo ur mete rs on eith er 

s ide of the path . Th is  procedure fo l l ows protocols describ ed in  Beeh ler 1 987, 

B lankespoor 1 99 1  and Bernstein 1 995 . Th e pl ant special ists a t  the U n ivers ity of 

Papua New G u inea and the Lae Herbarium ana lyzed s a m p l e s .  

The ca g e  o f  e ach plot wa s dete rm ined re lat ive to 1 975, the d ate o f  P N G' s 

independe n ce . The Hewa do have a calendar based u p o n  the fru it ing of pan d a

nus and Pangium edule. Hovvever, s ince th is calendar descri b es the fru iting s e

quence and not actua l  dates, it is somewhat ambiguous. Some of the panda n u s 

s pecies can be fo und at a l l  of th e a ltitudinal  ba nds acce pted by the Hewa . 

There can also be several months differe nce betwee n the ripen ing of a fru it at 

the lower a ltitu des and that same fruit's ripening at the h ighest a l titude. There

fore, the Hewa ca lendar is used as a guid e  for act ion by th e H ewa , and not an 

abso lute marke r of the days in a year- Papu a New Guinea's  i ndependence day 

is a ben chmark d ate that a l l  inform ants cou l d  re me m be r. Hence, each of m y  in

formants agreed upon the age of the fo re st succession in each sam p l e  s ite re l a

tive to the d ate of PNG' s independence . 

I also co nducted transect bird counts along t'NC 'fixed ro utes on fo rest 

paths from 700 to 1 250 meters above sea level by esta b l ish ing te n stat ions 

a l ong 50 m eter alt itudinal  interva ls  an d record ing the b ird s  e ither seen or heard 

at each staHon dur ing three minute sto ps_ Transects were co nducted from 0700 
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to 1 1 00 hours, s ix aays per week from September 1 996 th rough January 1 997. 

Each route fol lowed a_ ridg e that thr�aded in and out of primary and long-fa l l ow 

secondary forest. Th is protocol was adopted from Beehler 1 987 and foljQwing 

personal  commun ication wtth Thane Pratt at the Un!ven�[ty of Chicago and Mary 

Lecroy of The American M useum of Natural H istory. 

Results 

So far! my research has recorded 1 28 Hewa categories- for oird$ that cor

res pond to 1 7 1 species. Feld report$ that the Ka l u l i  people of t h e  Great Papuan 

P latea u a lso merge species with 1 25 Ka lu l i  categories corresponding to ap

proxim ately 155 species ( Feld 1 990) .  While  Mayr reports a g reater coincidence 

between native categories and species, Manjep and Bul mer report a s imi lar 

merg ing of species in  the Kaironk val ley of PNG ( see Mayr 1 963 and Manjep & 

B u l m er 1 977) .  I n  my case, f may have inflated the number of species recorded 

by report ing the co-occurance of Sericonis virgatus with Sen'conis beccarii as 

we l l  as the co-occurance of three species of Zosterops (D iamond personal 

comm unicatio n ) .  A fu l l  accounting of my data can be found in  Append ix 1 .  

The Hewa associate species with altitude and h abitat, as do western or

n itho l ogists (Diamond 1 973; Beehler et. aI . 1 986). They also associate same 

birds excl usively with primary forest and others with only the o l dest (20+ year) of 

secondary forest growth. My informants predict that the birds in Tab le 2 wi l l  be 

removed Vwfien the pri mary/cl imax forest is removed. Tabl e  3 l ists those birds 



that,  accord ing to the Hewa, a re on ly capable of m ak ing u se of primary forest 

and seco ndary forest after at least 20 years of reg rowth. 
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I t is important to note that tradit ion a l  knowi edge pred icts t h e  l o ss of 55 

birds or roug h ly 30 percent of the species reco rded in the Hewa te rritory with the 

cuttin g of the p rimary forest. Another 42 species can be exp ected to be remo ved 

with a sh ortened fal l ow period for o ld  gardens_  Of particu lar inte rest to co ns er

vation ists is the pred icted l oss of the species of Ducu/a and Pfilinopus with the 

cutt ing of the primary forest. These fru it p igeons are fo und mo re frequ ent ly in 

New Gu inea than in any other region and are b e l i eved to disperse s e eds of th e 

unique fo re st trees of New G u i nea ( Beehler. et aI . 1 986:28). 

Th e Hewa also predict the lo ss of the cass owary, cucko o-dove s ,  g round

doves , ho rnbi l l ,  gos ha'Nks, eagle, lorikeets and brush-turkey with the a do pt ion of 

a shortened fo res t  fa l l ow regime. With the except io n  of the eag l e  and goshawk, 

a l l  of these b i rds are thought to be vita l to pol l i nat ion and seed d ispersal  of the 

fo rests of the Centra l Ra nge. 

I used these data to develop predictions that co u ld be tested t hroug h th e 

co nventional tech n ique of transect counts_ First, the pred icted loss of b i rd spe

cies between primary an d oldest secondary growth wi l l  reflect a l oss of p l an t  

foods in  second ary growth. Second, the number o f  s plicies o f  b irds , as meas

ured thro ugh transect counts and pred icted by trad it ional kn owiedg e, s h o u l d  re

flect the increased human activity between 700-1 aDOrn. 
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As a means of verification of the data i n  Tabl es 2 and 3, I conducted sur

veys of secondary growth in six garden p lots that had been i n  fa l l ow fo r ap

proximate ly f'Nenty years and were id entified by my i nformants as ready to be re

cut for gardens . Using Beeh ler 1 9 87 as a templ ate, dominant specie s are l isted 

in order of abun dance .  Th e data shoWn in Table 4 rep resents the domin ant 

veg etation in each p lot.  The Hewa term fo r the tree is in  parenthese s . 

Many studies have shown th at seco nd ary fores� growth is n ot as diverse 

as primary fo rest. For instan ce, in a comparison of farms, secondary habitat and 

primary fo rest In  L iberia. G i lbert B l an kenspoor finds that not only does the pri

mary fo rest support m ore speci es of b ird s tha n  does the re-growth , but it al so 

supports m ore special ist b ird species than does re-growth ( B l anke nspoor 

1 99 1  :60).  Stud ies of secondary hab itats in Pe ru and Gabon recorded fe'Ner 

s pe cies in secon dary hab itats (Terb orgh and Wes ke 1 969; Brosset 1 9 86) . A 

study conducted in I n d i a  revea l ed that d isturbed areas become dominated by a 

few com mon species (Beeh ler et. a ! . 1 987:207 ) .  

H owever, th e purpose o f  th i s  survey was t o  determine the prese n ce of 

p l ants that would mature to produce foods for the birds associated with these 

forests . My reason ing i s  as fol lows : Though the b irds respon sib le for s eed d is

persal  in the primary forest may not currently visit these sites , the presence of 

trees that wi l l  m ature into food sources wo uld a l low them to feed there eventu

al ly_ If  foo d  plants coul d  be fo und,  any conservat ion p l an m ight be modified to 



lengthen the fa l low period and attract b irds that h ave not tradition a l ly visited 

seco ndary sights . 

As p redicted,  most of the vegetation fo u n d  in these sample plots was not 
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described by the Hewa as being a food so urce fo r most of the s eed a n d  pol len 

dispe rS ing birds of their forests . In terms of th e birds using th e forests , TEK 

h olds that the white-bibbed groun d-dove Gallicolumba jobiensisJ wattled brush

turkey Aepypodius arfakianus an d  brown-col lared brush -turkey Talegalla jobien

sis are the prim ary avi an co nsum ers of the fru i ts of of Adesia and Castanopsis. 

None of these birds are said by the Hewa to freq uent secondary growth . As in 

each of the above-menti oned st udies , there was an increase in the number of 

species birds that employ a general ist feedin g strategy in di sturb ed areas. 

However, old s econdary g rowth is not a mono l ith ic entity and I expecte d 

that some of the plant species fo und in o l d  re-g rovvth VJOu ld also be fo und in pri

mary forest. I n  spite of the prese nce of some foods for the above-mentioned 

species , there were not e nough p otential food so urces to conclude that the 

Hewa could substa ntial ly increase bird habitat by l en gthen ing fal low cycles by a 

few years.  

Fi nally, in an attempt to verify my i nformants' info rm atio n ,  , conducted 

transect surveys us ing t'M:) different pathways l eading �nto th e mountains .  If tra

dition a l  activities do in fact ch ange the species com pos itio n of the b ird commun i

ties , then a b ird census shou ld reflect th is  change. My informants and l 'MJrked 

six days per 'Neek co nducting thts census by establ ishing stations at 50 meter 
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elevation interva l s  ( the p rotoco l is describ e d  fu l ly above) . Tab l e  5 p resents th e 

resu l ts of my transect surveys for these species . Since counts were p erform ed 

eve ry 50 meters i n  a lt itude , the num bers under each hea d ing are th e sum of the 

two stat ion co unts conducted with i n  that a lt itude ra nge . For example ,  the first 

heading under the Papuan ring parrot reads , "2, 3" . Th is ind i cates th at th e sum 

of my observations at 700 and 750 meters for my first ro ute was "2"  and the su m 

for the same stations within the 700 range on my second route was "3.D 

In the interest of i nte l lectua l  honesty, it is ap p ropriate at this juncture to 

rev isit the l imitations of TEK B i rding in the ra i nfo rest i s  primari l y  a matter of 

identifying the birds by their vo ca l izations. I t  is d iffi cu lt, if n ot impossib le. to 

i dentify the birds encountered o n  a ce nsus by s i ght alone.  Although I accompa-

n ied my informants on each census ,  I rel ied on the Hewa to make the majo rity of 

identifications. Therefo re. I used the Hewa c l assificat io ns for my counts .  

In a d ditio n  the l im itations of cond uctin g resea rch in  a tropica l  rain forest 

must be taken into acco unt before any fi rm con clus ions can be drawn. For ex-

ample .  some of the b irds are most active at the dawn . S ince my observation 

route started at my house at 700 meters , I probab l y  m issed s ome b i rds i n  my 

survey because they had beco m e  l ess active by th e time I reach ed the higher 

elevations that they i nhabit. Species that were not heard or seen o n  my counts 

may be e/se'h11ere, taking advantage of a tree fru it ing far fro m my route. S p ecies 

such as G umey's eag le are rare and d ifficu lt  to observe. Wh i l e  I have o bse rved 

I I I I 



or heard al l of the b r rds p resented in the Ap pendix over my several  seasons of 

fieldwo rk, I did not observe or hear a l l  of the species during the station counts. 
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Th ese fa ctors,  and the steep a nd sharp ly fo lded la ndscape,  combine to 

pres ent a more com plex picture of th e on-th e-gro und rea l ity tha n  traditional 

knowledge wo u ld imp ly. The Hewa find some s lopes too d ifficu It to cu ltivate . 

Th erefo re , secondary g rowth is often interspersed with prim ary fo rest Vegeta

tio n  zones recognized by the Hewa are within the b i o m es \lie describe as lower 

montane and hj [ l  forest These bio mes beg in to i nterg rad e at  800 meters above 

sea l eve l .  Many of th e s pecies to be found in the H ewa territory are said to i n

cl ude this m idd le zone,  from 800-1 000 meters above sea leve l ,  i n  th eir  range. I n  

ad dit ion,  tre es co nsidered too large to fe l l  are left standing i n  t h e  gardens. S uch 

trees attract av ian vis itors that m ight not otherwise be found in a com p letely al

te red la ndscape. With a scattered human population and rug ged landscape, the 

Hewa have not yet produced landsca pes that are obvi o u s  barriers to bird move

ment. 

Ad ded to these phys ical obstacles wa s the Hewa practice of includ ing 

more than one species under the same category. This is the case fo r th e Hewa 

bird s categorized as " Is isapi , "  w Kl a ika l , "  Il Kun ,"  "Tet i , "  "Orl a u/' and aWe." I n  the 

case of Is isapi ,  Kla ika l ,  Ku n and Tetl . each category ctJnta ins two sp eci es. For 

these categories . I have given id enti ca l  cen sus co u nts.  I wa s not able to differ

enti ate between the catego ries wh i l e co nducting the census.  Th e H ewa i nclude 

fo ur species under the category of UOrl au" and th ree sp ecies are classified as 
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"''''le . II Thes� sp ecies co mmonly move th rough the forest in  flocks_ They often 

m ix with other species and are invariably loud as they pass over and thro ugh the 

cano py. Al though I have be en fo rtu n ate enough to observe each of the sp ecies 

the H ewa lum ped into each category, I am confident in my iQ entification of o n l y  

one species in each category while on census . Th erefore , I have only in cl uded 

the l ittle red lorikeet (Orlau) and the rainbow lorikeet (We) in my census cou nt 

The num bers under these headings in th e census rep resent flocksJ not individual 

b;rds. 

The bl ue-co l l ared an d red-cheeked parrots called "'K1aikal" also presented 

so m e  d ifficulties for data col l ection. Wh i le  the Hewa ma intain that the preferred 

elevation fo r both species is between 1 000-1 500 meters above sea level , red

cheeked parrots have been obs erved from sea level to 800 meters , while b l ue

co l la red parrots are thought to range from 800-1 8 00 meters above sea l eve l 

( B eeh ler et. aI . 1 986: 1 2 1 ) .  My informants differentiate between the ca l ls o f  the 

two species and I did record b lue-co l la red parrots within th eir  ra nge.  

I a lso recorded three birds on my census that my i nformants and I have 

not been abre to identify us ing the fie ld guides . Wh i l e it woul d be perso n a l ly re

wa rding to h ave discovered a new species, it is more l i ke ly  th at these Hewa 

categories of bird s rep resent either the mal e or female of an a l ready known spe

cies. For the majority of the b ird s  found within the H ewa te rritory! the a ltitude 

preferred by each species , as understood by western orn itholog ists, approxi

mates th e info rmation p rovid ed by my informants . 
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H owever. there were several prominent exceptions to the agreement be

tween field g u ides and tradit ional  kn owledge. Table 6 presents those species 

that are said by the H ewa to have ranges that differ from those presented in the 

l iterature (see Beehler et. a I . 1 986 and Coates 1 985) . O ne interpretation of the 

data in Tab le 6 is that human activity has forced the birds that are advers ely ef

fected to the upper limits of their range.  Accord ing to th e H ewa, many of these 

birds have special ized d iets. As garden ing and forest succession c h ange the 

lan ds cape, perhaps these species are forced to forage in the uncut forest at 

higher elevations that conti nues to produce their  food requirements . In any 

eve nt, Table 6 indicates th e sensitiv ity of some species to human activity and 

'Nhich species may be most vul nerable to extinction with increa s ed d isturban ce , 

Discussion 

fn spite of lack of labo ratory precis io n ,  it seems fool ish to disreg ard the 

warnings th at trad it ional knowtedge can prov ide to co nservationists . With l ittle 

fund ing avai lable fo r res earch in remote areas,  it is precisely this type of· infor

mation - species inventories , predator/prey interactions and forest dynamiCS -

that are unavai lab le when conservatio n ists attempt to co nserve these areas . 

The traditional knowt edge of the Hewa concurs with re':iearch conducted else

\Nh ere by 'NeStem scientists. Th at res earch docu ments th e sim p l ification of the 

eco lo g ical communities found in secondary growth.  The information prov ided by 

my Hewa informants a lso mirrors co nventional  research in that it identifies l and-
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scapes man aged by huma ns as a sou rce of veget at ive d iversity but poorer in  

an imar and bird l ife (see B l ankenspoor 1 99 1 ; Beeh ler et a ! .  1 987 ; Nabhan 1 982; 

Schodde 1 973 ) .  

The i nformation provided b y  the Hewa, when combined with a greater u n

derstanding of biod iversity, i l l ustrates th at the description of the Hewa as man

ag ers or prom oters of biod ivers ity is a dangerous over-simpl ificati on of their im

pact on th is environment The Hewa actively promote and perpetuate environ

ments that, wh i l e  essential to their surviva l ,  have a catastrophic effect on the ex

otic b ird l ife associated with P N G. The doves and pigeons named in Tab!es 2 

and 3 are the focus of conservation efforts in PNG. Although the Hewa have not 

determined the exact area of l and th at can be co nverted to g a rden before th e 

divers ity of th is area beg ins to decl ine,  l imit ing the scale of garden ing wi l l  obvi

ously be important to the future of avian divers ity in th is area. 



Table 2 

Hewa TEK of Birds Found Only In Primary Forest 

Common name Genus 

Dwarf Whlstter Pachycare 

long-tailed �uzzard Henicopemls 

Belford's Melectides Melldectes 

Palm Cockatoo Probosciger 

Papuan King-Parrot Alisterus 

Pheasant Pidgeon OtJdlphaps 

Grass Owls Tyto 

Whlte-eared Bronze Cuckoo Chrysococcyx 

_ Macgregor's Bower Bird Amblyomls 

Black-winged Monarch Monarcha 

Sooty Owls Tyto 

White-faced Robin Tregeilasia 

Purple Tailed Imperial Pigeon Ducula 

White-bibbed Ground-Dove Galilcolumba 

Spotted Babbler Ptiloohoa 

Diet code3: S= seeds , F;lru�, A=arthropodl, 1;lnsecll!, N;nectar,V·vertebrate, 
L=llchenl, G=Reneralilt. AlIltude: A�all, H,N=500-1000m ; N,Ca1()()()'1 500m 

Species 

Ilavogrisea 

Iongicauda 

belfordi 

aterrlmus 

chloropterus 

nObis 

capensis 

. meyeril 

macgregoriae 

frater 

tenebrlcosa 

leucops 

rufigasler 

joblensls 

leucostlcta 

Dlel Altitude 

N,C 

V A 

NJA C 

S A 

S N ,C 

SIF N,C 

V A 

N ,C 

F/I C 

All A 

V A 

A 

F N,C 

F N,C 

A A 

... 
-



Table 2 

Hewa TEK of Birds Found Only in Primary Forest 

Common name Genus 

Brown Collared Brush Turkey Talegalla 

Wattled Brush-turkey Aepypodius 

Pink-spoiled Fruit-Dove Ptilinopus 

Red.(;heeked Parrot Geoffroyus 

Blue Jewel-Babbler Ptilorrhoa 

Josephine's Lorikeet ' Charmosyna 

Little Red Lorikeet Charmosyna 
Red-ftanked Lorikeet Charmosyna 

Pygmy Lorikeet Charmosyna 

White-breasted Fruit-Dove Ptilinopis 

Feline OwIet-nigh�ar Aegotheles 

Dwarf Fruit-Dove Ptilinopus 

Shovel-billed Kingfisher Clytoceyx 

Flame Bowerbird Sericulus 

Hornbill Rhyticeros 

Diet codes: S=seeds, F:truft, A=arthropods, I: In sectlI, N=nectar,V=vertebrate, 
l,:Ik:hen!, G=!ltInerallsl, Altnude: A=all, H,N�500-1000m ; N,C=10CJ0. 1500m 

, 

Species 

joblensis 

arfakianus 

perlatus 

geoffroyi 

caerulescens 

josefinae 

pulchella 
placentls 

wllhelminae 

rlvoll 

Inslgnis 

nanus 

rex 

au reus 

plicatus 

Diet Altitude 

G A 

G N,C 

F A 

F/S N,C 

A A 

N N,C 

N A 

N A 

N C 

F N,C 

A 

, F  A 

NIl A 

F/A C '  

FIG A '  



Table 2 
Hewa TEK of Birds Found Only In Primary Forest 

Common name Genus 

Gurney's eagle Aquila 

Little Paradise Kingfisher TlInyslptera 

Common Paradise Kingfisher Tanyslptera 

Great Cuckoo-Dove Relnwardtoena 

Common Scrub fowl Megapodlus 

Wattled ploughbill Eulacesloma 

Blu8-{;ollared Parrot Geoffroyus 

Rufous Owls Ninox 

Northern Scrub Robin Drymodes 

Ornate Fruit-Dove PIllinopus 

Red Myzomela Myzomela 

Vulturlne Parrot Pslttrichas 

Common Smoky Honeyeater Melipotes 

Ornate Melectides Melectldes 

Red-throated Myzomela Myzomela 

Diet codes: s=seeds, F=frun, A=artf1ropods, 1=lnsects, N=nectar,V=II8r1ebrate, 
L-lichens, G=llenerallsl. Mnude: A=all, H,N�500· 1000m ; N,C= I()()()'I500m 

Species 

gurney! 

hydrocharis 

galatea 

relnwardlll 

freycinet 

nlgropectus 

simplex 

rUfa 

superciliaris 

ornatus 

cruentata 

fulgldus 

fumlgatus 

torquatus 

aques 

" 

Diet AltlttJde 

V N,C 

AN N,C 

AN N , C 

F A 

G N,C 

N,C 

S N,C 

V A .  

I A 

F A 

Nil C 

F N,C 

F N,C 

N/A N,C 

Nil C 



Table 2 
Hewa TEK of Birds Found Onlv in  Primary Forest 

Common name Genus 

Mountain Red-headed Myzomela Myzomela 

Papuan Black Myzomela Myzomela 

Yellow-brewed Melldectes Malldeclas 

Short-tailed Paradlgalla Paradigalla 

Grey Goshawk Acclpter 

Black-mantled Goahawk Acclptar 

King of Saxony BOP Plarldophora 

Black-Billed Cuckoo-Dove Macropygla 

Papuan Mt Pigeon Gymnophaps 

Crested Plthoul Pllhoui 

Mountain owtat-nlgh�ar Aegotheles 

Dillt codea: S=Med., F;frult, A=Ir1!uopoda, 1�lnll8cts, NanectIJ,V"'Vertebrate, 
l-Ilchenl, G·lleneral�, AttItude: A'IIi, H,Nc500- 1 000m ;  N,C=I 000- I 500m 

Species 

adolphlnae 

nlgritB 

rufocrlssalls 

brevlcauda 

novaehollandiae I 

mBlanochlamys , 

albertl 

n Igrlroslrls 

alberlisll 

crlstalus 

albtlrtlsi 

Diet Altitude 

NIl C 

Nil C 

N/A C 

F/A C 

V N ,C 

V N,C 

FII C 

F N,C 

F N,C 

A A 

A 



Table 3. 
Hewa TEK for Birds Found in Old Secondary Forest 

Common name Genus Species Diet Altitude 

Dwarf Cassowary Casuarius bennetti F A 

Bush-hen Amaurornis olovaceus I/G N,C 

Spotted Catbird Alluroodus melanotis FIA N,C 

Buff-faced Pygmy-Parrot Micropsltla puslo L N,C 

King BOP Clcinnurus reglus F/A A 

Cinnamon Ground Dove . Gallicolumba ruflgula 5 A 

Zoe Imperial Pigeon Ducula zoeae F A 

Sulphur-crested Cockatoo Cacatua galema S A 

Stout-billed Cuckoo-shrike Coraclna caeruleogrisea AJF A 

Black-bellied Cuckoo-shrike Coraclna montana A A 

Satin Flycatcher Mylagra cyanoleuca I A 

New Guinea Bronzewing Henicophaps albifrons SIF A 

papuan Hanging Parrot Loriculus aurantilfrons NIl A 

Black Fantail Rhipidura threnolhorax I H,N 

Rufous-Bell Kookabura Dacolo tyro AN H,N 

Black-shouldered Cuckoo-shrike Coraclna mono A A 

Grey-headed Cuckoo-shrike Coraclna schisliceps F A 

DIET CODES Sz:seeds,F=frult.A=arthropods,I:olnsects,N=nectar,V=vertebrates, 
... 
'" 

L=lIchens,G=generalist. Altitude: A=all; H,N=500-1 000 N,C=1 000-1 500 



Table 3. 
Hewa TEK for Birds Found In Old Secondary Forest 

Common name Genus Species Diet Altitude 

Blue-breasted Pilla Pitta erythrogaster I/A A 
macklotii 

Noisy Pitta Pitta versicolor IJA A 

Common Keel Eudynamys scolopacea I/G A 

Pheasant Koel Centropus phaslaninus G A 

Scrub Wren Serlcornis virgatus I A 

New Guinea Harpy's Eagle Harpyopsls novaegulneae V A 

Sclater's Whistlers Pachycephala soror I A 

Yallow-bellied Sun bird Nectarina jugularis N/A A 

New Guinea White Eye Zosterops Novaegulnneae G A 

Black-fronted Whlte-eye Zosterops artlfrons G A 

Western Mountain White-eye Zosterops fusclcapillus G A 

Yellow-legged Flycatcher Mlcroeca grlseoceps A 

Olive Flycatcher Mlcroeca ftavovirescens I A 

Wompoo Fruit Dove Ptilinopus magnificus F A 

Magnificent BOP Clcinnuru� magnlficus F/A A 

Black Berrypecker Melanocharls nigra F A 

0 '  

DIET CODES 5=seeds,F=frult,A=arlhropods,l=insects,N=nectar,V=veriebrales, 
'" 

L=l ichens,G=generalisl. Altitude: A=all; H,N=500-1 000 N,C=1 000-1 500 

, 



Table 3. 
Hewa TEK for Birds Found in Old Secondary Forest 

Common name Genus Species 

Spott8d Berrypecker Rhamphocharis crassirostris 

Superb Fruit-dove Plilinopus superbus 

Rusty Mouse Warbler Crateroscelis murina 

Brown Cuckoo-Dove Macropygia ambolnensis 

Boyel's Cuckoo-shrike Coraclna boyeri 

Little Shrike Thrush Collurlcincla megarhyncha 

Slaty�hinned Longblll Toxorhamphus poliopterus 

Beccari's Scrub-wren Sericomls . becarii 

Grey�reen Scrub-wren Sericomls arfakianus 

DIET CODES S=seeds,F=fruit,A::rarthropods,I=lnsects,N=nectar,V=veriebrates, 
L=lichens,G::rgeneralist. Altitude: A"'all; H,N"'SOO-1 000 N,C=1 000-1 SOO 

Diet Altitude 

F A 

F A 

I A 

F A 

AJF A 

A A 

NlA A 

A 

A 



TAB LE 4 

Plant Census 

P lot 1 (51 species recorded ) 
Approximate fal low age = 1 8  yr/1 978 
A l t itude == 700 -750 meters 
Domin ant tree spec ies 

= Macaranga aleuritiodes (Po)  
= Trema orienta l is ( Limi)  
= Ficus nodosa (Wapol)  
= Ades ia sp.- (Wape l i ) 

Plot 2 (48 species recorded) 
Approximate fa l low age = 23 yr/1 973 
AJt itude � 690-735 meters 
Dominant tree species 

= Geus iapetran da (Tel ime Labu) 
= Trema oriental is ( Limi )  
= F Icus nodosa (Wapo l) 
= Adesia sp. ** (Wapel i )  

P lot 3 (46 species recorded ) 
Approximate fa l l ow age = 22 yr/1 974 
AJt itude = 1 1 85-1 2 1 5 meters 
Dominant tree species 

= C o m mersonia bartrama (Ya itu) 
= P iper sp. (Waisa) 
= Castanopsis acuminatissima (S aki) 
= Ades i a  sp.  ** (Wapel i )  

78 

.. TEK holds that G al l ico lumba jobiens i s , Aepypod ius arfkianus an d Tale
gal la  jobiensis are the p rjmary avian predators of the des ig n ated species. None 
are pred icted to freq uent secondary g rowth . 

III 



Plot 4 (44 species recorded) 
Ap proxim ate fal low age = 20 yr/1 976 
Al titude � 1 1 1 0-1 2 1 0  m eters 
Do m i nant tree species 

TABLE 4 

Plant Census 

== H omal anthus n ervosa ( P ile) 
== Ficus was a  (Autun )  
= Ficus sp. (Map a l )  
= Ades ia sp . - (Wapel i) 

P lot 5 (57 species recorded) 
Approxi mate fal l ow age = 23 yr11 973 
Altitude ;; 5845-950 meters 
Dom in ant tree species 

� M acaran g a  ale uritiodes (Po) 
� Pometia pinnata (Wuak) 
= Ficus h ispidioides (Pagh a l  Toa) 
� Garcinia sp. (Nie l i )  

P l ot 6 (47 speci es re co rded) 
Approximate fa l low age = 23 yr/1 973 
Altitude = 950-1 000 meters 
Dominant tree species 

= M acaranga a leu ritiodes (Po) 
= Ficus hispi dioides (Paghal  Tea )  
= P angium edule (Kuk) 
= Garcin i a  petranda (Tel i m e) 

79 

** TEK holds that Gall icolumba jobiensis, Aepypodius arfkianus and Tale
ga l l a  job iensis are the prim ary avian predators of the des ig nated species , N one 
are predicted .to frequent secondary growth . 



TABLE S 
TRANSECT COUNTS 

Common name 700-800m BOO-900m 900- 1000m l000-l l00m l 1 00-1 2OOm 1 200m 

BUlt.-hen 010 1/0 011 010 0/0 010 

Spoiled Catb�d 010 0/0 012 0/0 �10 010 

Buff-laced Pygmy-Parrot 0/3 0/5 2J6 116 4/6 0/0 

Sooty 0w11 010 010 0/0 010 010 0/0 

Wh�e-laced Robin 0/0 012 m 1/2 713 113 

King BOP 4165 34/32 27/24 10/19 14116 4/3 

Rully Whistler 4/1 9/8 14/9 16/16 8m 615 

PUfllie TaHed Imperlal Pigeon 0/0 010 0/1 012 612 7/6 

Cinnamon Ground Dove 0/0 211 113 512 5/6 016 

Zoe'lmperlal Pigeon 67n5 55/59 46150 41/48 48/40 1811� 

YellClW-bell1ed C3erygone 314 10/5 613 2/3 .  5f2 310 

SUlphur-cntllled Cockatoo 17130 18124 32142 33129 35120 1 9/ 1 1  

stout-bMled CuckOO-Ihrlke 6122 1 7m 1 11 1 5  1 0/ 1 4  1 4118 sn 

Black-bellied CuckOO-Ihrlke 6/22 1 7127 1 1/16 10114 14118 sn 

Oriental Cuckoo 011 0/1 413 311 5/8 212 

Pygmy Honeyeater 3/0 811 113 411 010 310 

Salin Flycatcher '29127 33/26 1 4/29 20127 'l2J20 514 

New Gu�ea Bronzewlng Ml 010 00 0/0 0/0 010 

Black K�e 010 0/0 010 (]/O 0/1 012 

WMe-blbbed Ground-Dove 010 010 00 010 0/6 0/0 

Papuan Hanging Parrot 112 312 314 312 313 210 

Black Fantail 619 1618 614 8/1 7 718 4/1 

00 
0 



TABLE 5 

TRANSECT COUNTS 

Common name 700-600m 8DO-9OOm goo. 1000m l000-1 100m 1 100- 12OOm 1200m 

Spotted Babbler 210 111 313 515 51 1 1  015 

Brown Collared Brulh Turkey 111 12/3 24123 28129 26120 15115 

Greater Black Coucal 310 211 010 010 0/1 010 

Trumpet Manucooe �14 915 10115 16128 19135 4115 

Black Cuchoo-Ihrike 22133 32130 29126 25128 31129 9110 

Butcher Bird 39145 612 710 ", . 011 ", . 

Chinese Goshawk 010 010 010 0/0 OlD 0/0 

Wattled Bru! �turkey 0/0 oro 010 0/0 010 010 

Tonent Flycatcher 010 010 oro 0/0 Oil 214 

DoubllHtyed Fig-Parrot 24136 19117 15115 13114 21/21 6/6 

Pink-spotllld Fru�-Dove 210 �Il lro "0 212 "0 

Re<k:heeked Parrot 0/0 oro 0/0 013 010 013 

Blue .!Mel-Babbler 2JO III  313 5/5 511 I 0/5 

lillie Red Lonke'" 519 1 414 1016 214 6110 010 

WIlKe-breasted FruK-Do\!e 010 2ro 110 115 1 6/9 28/39 

Rufoue-Bell Kookobura liD oro 010 010 0/0 010 

Mountain Klngll!her 6/8 4/9 7122 8/14 212 112 

Eclectus Parrot 6112 4114 12114 1 2120 5115 616 

BlaCk-shouldered Cuckoo-sh rike 6122 17127 I 1 1 15  10114 14/18 on 

Grey-headed Cuckoo-shrlce 6122 17127 , ",5 10114 14118 5n 

Black Butcherblrd 17129 22128 221 1 9  14122 I 1115 315 

Bl ue-brea!led Pitta lOll I 12123 20138 17129 21128 7/9 

00 
-



TABLE 6 
TRANSECT COUNTS 

Common n�me 700-800m 800-900m 9()().. 1 (lOOm l000- 1 100m 1 1 00- 1 200m 1200m 

Dwarf Fru�-DoYe 510 412 1016 8/2 8/6 512 

Noisy Pitta 113 21J 110 1/0 010 210 

Common Keel 112 111 1/7 4(7 4/15 314 

Papuan Flowerpeckor 6/2 1 1/4 aJ5 1413 13/7 514 

Pheasant Keel 2JO 3/5 1/8 1/4 6/2 211 

Scrub Wren 3iO 212 315 310 212 011 

ShoYlll-bUied Klngllsher 010 011 OJO 110 010 0/0 

Chestnut-bellied Tania i 217 316 9/15 18/14 1 1/1 1 615 

RUfoua-backed Fa ntail 217 3/6 9/1� 1 8/ 1 4  1 1/1 1 8/5 

Flame Bowerbird 010 010 OJO 010 010 010 

Mountain Pe�ops OIJ 1/4 013 0129 0/8 013 

HornbUI 1/5 213 214 3i2 413 010 

Gurney's eagle 010 010 010 210 0/0 012 

New Guinea Harpy's Eagle 110 010 010 010 010 010 

Sclate�s Whistlers 7(7 6/5 7/8 914 23110 14118 

LlIt1e Paradise Kingfisher DI2 314 JI3 516 5/16 313 

Common Paradise Klngllsher DI2 314 313 5/6 5116 313 

Ragglanna BOP �9f70 37/45 48148 38147 34/48 20126 

Great Cuckoo-Do'iIt 010 011 213 211 . YO 0/2 

Yellow-bellied Sunblrd 7/18 8/9 1318 81 1 1  1 1 /4 416 

WAPINTOA" 010 0/1 1/1 112 3/6 1/3 

Common Scrub fowl OlD 010 010 010 010 010 

co 
N 



TABLE 5 
TRANSECT COUNTS 

Common name 700.800m 800-900m 900-1000m 1000-1 1 00m 1 100- 1200m 1 200m 

Wamed plough bill 010 010 010 OlD 010 010 

Emperor Falry- wren 819 9/0 �/O 111 4/1 212 

RainboW LDIlkeet 2m 15112 27/3 17/9 !liS 411 

Willie Wagta" 110 010 010 010 010 010 

Blue-collared Parrot 010 010 010 013 010 0/3 

Marbled frogmouth 0/0 0/0 010 0/0 0/0 010 

R ufous Owls 0/0 0/0 010 010 010 010 

New Guinea WMe Eye 410 1 316 1 1/3 14I1� 10111 1 2114  

Black-fronted WMe�ye 4/0 1 3/6 1 113 14I1� 1 0/ 1 1  1211 � 

Western Mountain Wh��ye 410 1316 1 113 14/14 10/1 1 1 21 1 4  

Tawny Brea5led HDneyeater 48131 32119 29127 30124 22119 816 

Northern Scrub Robin 0/0 0/0 010 010 010 010 

Chestnut-brllil .. d Cuckoo 1126 3/23 �/10 �112 �115 14/12 

ornate Fr�H)oYe 2JO 511 1/0 110 212 1/0 

YeliCNI-legged Flycatcher 6/9 5/16 10110 5/8 619 3/3 

Olive Flycalcher 619 5116 10110 518 6/9 313 

Green-backed Gerygone 1/0 8I� 211 110 �13 111 

0wa11 Honeyeater 310 811 113 �/1 010 310 

Red MyzDmel1i 010 /0 010 010 0/10 115 

Wompoo Fru� Dove 19/35 26120 30/38 28133 27/28 1211 3 ,  

Magn/flcent BOP 5/10 15116 2008 14123 1 1/17 216 

MoustaChed Tree-swift 0/0 010 010 0/0 �/1 010 

00 
w 



TABLE 5 
TRANSECT COUNTS 

Common name 700-800m 8()().900m QOO.l000m l000-l l00m l l00- 1200m 1 200m 

Golden backed Whl!rt1er Ml 0f2 Ml 0f2 014 211 

Vulturlne ParTot 010 010 9/3 515 1614 6114  

Black Berrypecker 29127 20123 24128 16/15 20121 5/9 

Spotted Berrypecker 9/9 9f1 5f7 8fT 3/6 010 

Broad-bWled Fairy-wren 8/9 9/0 4/0 111 4/1 2J2 

Common Smoky Honeyeater 010 0/0 I II 511 511 211 

Ornate MelllClldes 010 Ml III 5/ 1  511 211 

Red-throated Myzomela 010 010 010 010 OlIO 115 

Mountain Red-headed Myzomela Ml 010 010 010 0110 1 16 

Papuan Black Myzomela 010 0/0 010 010 0110 liS 

BlaCk-brewed Tr1Iler 13/8 6/3 1714 1011 8 1 8/12 20/16 

Channe�bllied Cuckoo 1913 9f1 012 01 1 Oil 010 

Forbes' Fores! Rail 019 010 III III 010 210 

Yellow-browed Melectldes 010 0/0 010 010 010 010 

Short-tailed Paradlgalla 010 0/0 010 010 011 010 

Rusly Plthoul 2214 1 20126 10/12 716 9/3 3/1 

Superb Fru�-dOYl! 29/41 42142 25132 23136 30/35 7/1 4  

Dwar! Klngftoher 3/� l OIS 612 3/0 4/1 3/0 

Azur Klngllsher 3/5 l OIS 512 310 4/1 310 

Grey Goohawk 010 0/0 2/1 0/0 1/2 010 

Black-mantled Goshawk 0/0 010 211 010 112 0/0 

New Guinea Fllghtle!lll Rail 010 110 011 010 010 010 

'" 
.. 



TABLE 5 
TRANSECT COUNTS 

Common name 700-600m 6O().900m 900-1 000m 1000-1 100m 1 100- 1200m 1200m 

Northern Fantail 19115 813 Ion 915 1514 1212 

Golden Monarch 313 412 ", 214 518 011 

Scrub WM ..... ared Mellphaga 39/29 26/13 19m 21114  17117 914 

Black Headed Whistler 719 7112 1 0/12 411 I 611 I 311 

KIng of Saxo ny BOP 010 010 010 010 010 010 

Rusty Mouse Warbler 12135 1 5137 23135 15132 21125 9116 

Black-Billed Cuckoo-Dove 010 010 010 Q/(\ 011 010 

Brown Cuckoo-Dove 26125 26125 30135 24/26 25/25 12115 

WhiBIling KMe oro 010 0/0 0/0 . 011 0/2 

lonltbMled Honeyeater 10/3 514 &2 313 1312 413 

Papuan Mt Pigeon 010 oro 010 0/0 010 010 

Beautitul Fru�-Dave 54153 39147 45144 40/38 40140 131 1 8  

Crlnkl&-oollared Manucede 414 916 10115 16128 19135 4116 

Spangled Drongo 41/52 27131 13115 7f2 211 110 

Wlll!&-shouldered Falrv-wren 010 410 210 0/0 010 010 

Crested Pllhoul 0/0 019 6113 'JI22 1 3124 3116 

Mounlaln Owiet- nlgh�ar 0/0 010 0/0 010 010 010 

Forest Kingfisher 518 4/9 7122 8114 2f2 112 

Sacred Kingfisher 518 4/9 7122 8114 2/2 1/2 

Boyet's Cuckoo-shrike sm 17127 1 1 /15 10/14 14118 5n 

Llltte Shrike Thrush 21/1  I 26122 33125 35136 38/30 13/12 

Slaty-chinned Longblll 7118 8J9 1318 811 I I 114 416 

DO 
v. 



TABLE 5 
TRANSECT COUNTS 

Common name 700-800m 800-900m 900-1000m l 000- l l 00m l l 00-l200m 1 200nn 

Dwarl Cassowary 010 010 110 2/1 2/1 210 

Brush Cuckoo 1126 3/23 4/10 4/12 4/15 1 41 1 2  

Dusky lonkl!lflt 2m 15/12 27/3 1 719 819 4/1 

Dwarf WhllUer 010 010 010 010 010 010 

Lona-talled Buzzard 110 011 010 010 312 211 

Bellord'i Melectldes 010 010 010 010 DID 010 

Palm Cockatoo 0113 7/8 5/6 215 2/1 212 

Hooded P�houl 11/15 34/22 35/28 29121 31/41  1 7125 

Papuan Kina-Parrot 213 5/3 310 310 tOn 715 

Dollarl:>lrd 311 012 4/6 2/2 412 212 

Pheasant Pidgeon 010 0/0 010 010 1/7 0/4 

ReG-necked Rail 019 010 111 111  010 210 

Grass Ow1s 010 010 010 0/0 010 010 

Whb-eared Bronze Cuckoo 010 010 010 010 0/6 0/6 

Brown Oriole 4 1 /48 3IiI35 28127 18125 27129 1 31 1 7  

Macgregofs Bower Bird 22141 2Of.26 1(){12 7/6 9/3 3/1 

Black-winged Monarch 1 1121 14/1 1 24/14 17/16 20118 15/ 1 0  

Blue-tailed Bee-eater 110 310 010 010 010 010 

Isllnd Leal-Warbler 010 010 010 010 011 010 

Fairy GerYllQne 1/0 814 211 110 4/3 111 

Brahmlny K�e 110 110 010 110 010 010 

Lona-talled Nlgh�ar 010 010 010 010 010 010 

00 
'" 

, 



Common name 

Beccarfs Scrub-wren 

Grev-g reen Sc(u \).wren 

TABLE 5 
TRAN SECT COUNTS 

700-aOOm 800-900m 

3/0 

310 

2)2 

212 

900- 1 000m 

3/5 

315 

1000-1 1 00m 

3JO 

310 

1 1 00. 1 200m 

212 

'lJ2 

1 200 m 

OJ 1 

0/ 1 
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CHAPTER 6 

LAND TEN U RE AND CO NSERVATIO N  

If the Hewa ca n  l i m it the a rea disturbed by garde ning.  th e y  ca n contin ue to 

promote the b iol o g i ca l  diversity cu rrently fou nd on th e ir  land . S i nce they do not 

employ the more i ntensive mound gardening system of their h i g h l a n d  neighbors . 

the Hewa must cut muftip le g ardens and move around thei r territo ry to find ferti le 

g round. In  order to garden and homestead , each of the Hewa must e stabl ish his 

or her right to use the l and. With no written l anguage or judicia l system to 

enforce contra cts, the H ewa rely on the tra ditional  ru les of land te n u re to obtain 

l a n d  use rights.  

Traditiona( l a nd ten ure in the South P acific has been described as an 

asp ect of indigenous r ife that hel ps to conserve local res ources ( Fa l a nruw 

1 984:351 ; Kwapena 1 982: 1 92).  Throughout this re gion. arable l an d ,  fishing 

groun ds and forests are the prope rty of individua l s  that sha re a com mon 

an cestor (Baines 1 990:32) .  Tra d itional system s of l and te nure restrict access to 

ki nsmen and give them a le gitrmate stake in the m anagement of th e i r  re sources . 

These traditions a re part of a system of l a nd use that has a l lovved many Pacific 

isl anders to susta i na bly use th eir l a nd for centuries . Therefore , traditiona l land 

te nure is trlought to be integra l to sustain a b le l and use and has l e d some 

a n alysts to describe traditi onal l and ovvners as a "specia l form of con servation 

N GO" ( Baines 1 990: 32). 
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Land tenure arrangements i n  oth er societies have been described as 

mechanisms that were deve lopeq to mini mize risk by apportion i ng and sharing 

resources (Gou ld 1 962:73 :  Richard$on 1 982:99) . Research also i nd icates that 

the ru l es governing land tenure are a vehicl e  by wh ich a sOQety can regul ate 

land use and p rotect its reso urce base (Fe�ney 1 9 9 Q ;  McCabe 1 990) .  However) 

wh i l e the flexib i l ity permitted indiviOl.J als under traditio nal  land te nure is now wel l 

knOVvT\ the rel atio nship betwe en land tenure i:)nd. conse rvation is not cl ear. 

Ana l ysts have offered few deta ils concerning the specific mech�_nic$ of individual 

lan d  tenure systems that permit th i s flexi bi l ity . The u ltimate goal of including 

indigenous soc ieties in the conservation of the ir l a n d s  is  to more effectively 

conserve these lands under the circumstances fou nd in today's \NOrl d .  It is 

therefore vital that conservation ists obtai n a detailed understanding of the land 

tenure systems associated with the area targeted for conservation.  

The trad itional rules of Hewa land tenure are based on kinship_  The Hewa 

leam to ident ify kjn and their potential avenues to land so early in  l ife that this 

knowl edge seems innate. I t  is often d ifficu lt  fo r them to com m u n i cate the depth 

of their knowledge to an outsider un accu stomed to the necessity of identifying as 

many kin as possible. This chapter exam i nes both th e relationsh ip between 

ki n ship and Hewa lan d ten ure and the potentia l  for th is land ten ure . 

I I 

i 

Ii I 
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Land Te nure in New Gui nea 

In Papua New Guinea , custom ary pattems of lan d  ten ure are formal ly 

recog nized by the state. The Constitution of P N G ,  "vests lo ca l  peo ple with 

owners hip of the s e  resources,  irrespective of any documentation or registration!! 

(Swartzend ru ber 1 993:4).  As mtJch as 97 percent of th e l a nd is held by the 

tradition a.l land.O\Nf1ers (Eato n 1 982:223; Swartzendruber 1 99 3:4) . Since b oth 

traditional patterns of owne rship and modem law make the s a le of land in P N G 

very difficult, conservation ists believe th at these in stitutions wil l  enable traditional 

landowners to protect their lands and continue to apply susta i n a b le resou rce 

t echniques (Swa rtzendruber 1 993:5) .  

Hovvever the detai ls o f  land ten ure in New Gu inea are not \Ne l l  understood. 

According to the Conservation Needs As sessment repo rt. "ev en \Nell intentio ned 

investors have sometimes been confu sed as to wh om they s h o u l d  be negotiati ng 

with "  (Swartze ndruber 1 993 :5).  While l a nd is n ot the property of any i ndividual , 

the particulars of each system se�m to vary with each of the aver one thousand 

cultures found in  PNG. Confusion over l andowners' minera l  rig hts has been 

b lamed fo r the co nti nuing violence in Bougainvi l le ( Swartze ndruber 1993: 5) . In 

spite of such reports , conservationists are o ptimistic th at traditional land rights 

wil l  be a key component of susta inab le land u se strategies fo r P N G  

(Swartzendruber 1 993:5) . 

Mu ch of th e co nfus ion stems from anthro pol ogy's interest i n  recording 

i nformanf s ideas (as expressed through l anguage )  about the princip les ordering 
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their sOciety s structure. Thirty years of �xp!oring the ideo log ies of  N ew Guinea's 

cultur�s have not led to a general model of land tenure _ However, it is i m portant 

to recognize that the necessity of taking cu ltural d ifferences into acco u nt varies 

with the type of que$tlon one IS asking (Hughes 1 988: 8 ) . In  the case of l and 

tenure ,  conservationists want to understand the mechanics of a. system that 

permits some i ndIviduals the flexibi l ity to use l and in different parts of their 

territory, while restrict ing acces� to others. Therefore it may be appropriate for 

analysts of land tenure to look beyond cultural differences and examine the 

cross-cu ltural themes in New G uinea ethnographi�s that he lp !ndividuals  to 

organize and restrict land use . 

I n  tribal  s ocieties l ike those found in  New Guinea , a system of i nd ividual 

ties to land cou l d  be established in a variety of ways. However, this netwo rk is 

usua lly based on kinship (Hughes 1 988:84; Lawrence 1 984:46; Bohannon 

1 968:xi ) .  Historically, anthropologists have seen kin ship, at its core,  as g rounded 

in biology (Fox 1 967 : 1 ) .  Because of the b iologica l '�acts of l ife , "  kinship i s  

u n iversal a n d  independent o f  fo lk-cultural  theo ry ( Hughes 1 988: 84; Bohannon 

1 968 :xi ) .  S ince it is natura l ly b i lateral ,  we expect individuals to identify b oth 

paterna l  and matemal rel atives ( Radcl iffe-Brown 1 97 1  :91 ) .  When studying land 

tenure systems based on kinsh ip,  it  is therefore just as valid to pursue a l ine of 

inq uiry into h ow cultures organize themselves around the universa l s  of h uman 

b i rth as it is  to pu rsue a purely cu ltural exp l a nation.  

� I 
III 
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Ethnograph ic data for New Guinea suggests that residential  gro up s  a re 

not un ilineal descent gro ups (Brown 1 978; De Lepervanche 1 967 : 1 38 ). Rule s  for 

res idence and recruitment are consistently described as fl exible, bas ed on 

individual ch oice, and bilate ra l (La Fontai n e  1 973:37). Th e real ity of g roup 

co mposition in New Guinea seems to be that while members e spouse a patri

ideological basis for their recruitment,  they a lso consistentl y recruit maternal  

kinsmen (Brown 1 978: 1 84) .  

Res idential groups are incl usive, cons isting of code scendants a n d  their 

spouses. For example, some of the men su rveyed by Strathem exe rcised their  

rights to patemal ki n's l and through t ies as a sisters son (Strathem 1 972: 85).  

O' Hanlon states that 28 percent of Wag hi males cl aimed l and rights due to th eir 

re lationship as Zs or Zss (O'Hanlon 1 989: 34) .  These men a re obviously 

codescendants , related to the co mmon an cesto r through a ferpale ancestor. 

Hug hes suggests that residential p atterns and other fo rms of coop eration 

emerge because of significant bi olo gica l connections between the individ uals  

involved (Hughes 1 9 88 : 86).  HO'Never, actu al res idence pattern s incl ude 

interaction with affi nes (in-marrying s pouses) -MlO do not share this com mon 

ancestry (Hughes 1 988:73) .  In this case, th e s ignifica n t  biological l ink co n necting 

affi nes with their  co-resident no n-kin i s  their actu al or potential  offspring ( H ughes 

1 988:78).  Si nce a re sIdential gro u p  in  New Gu inea often organizes its membe rs 

to cut and fence gardensj a l f  residents benefit from these labors j especial ly the 

ch il dren wh o are not yet o ld enough to take . care of themselves, While th ei r 
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chi ldren l ive l affines have a greater com mon i ntere�t in  the w�l I-peing of t.h�i r 

ch i ldren than they do in residing with distant kinsmen ( H u ghes 1 988:77), 

Th erefore, the residential pattern is iii product of com mon d�s cent, marriage an d  

re latedness t o  the offspring of each co m m un ity ( Hughes 1 988;83 )_ 

For examp le Garia society is a composite of indivIdu al groups of k,nsmen 

La'Mence ca l ls "security circles" (La'N'("ence 1 984). The Garia. trace members h i p  

through both the mother and fathers l ine (Lawrence 1 964:43) . The size of an 

individual's s�curity circle ( i . e .  kindred) is l im ited only by his ab i l ity to identify 

more distant kin (Lawrence 1 984:40) .  The security circle is not a local grO l)p, 

since it can include a l l  of onels relatives (Lawrence 1 984:40) . Lawrence writes 

that they use descent names as a "program fo r their kinship computer, " and use 

descent names to trace relationships after (more precise) genealogy runs out 

( Lawrence 1 984:46) .  The ident ification of distant kinsmen is said by the Garia to 

be essentia l  to claim land rig hts outs ide of their patri-l ine (La'Mence 1 984: 1 23) .  

While both Langness and B rown have argued that the model  developed for the 

G aria had i m p l i cations for the analysis of social structure throughout N ew 

Gu inea, an extens ive appl ication of the Garia model  has not been attempted 

( Langness 1 972: 926, Brown 1 978: 1 82) .  

The Hewa 

Kinship and descent among the Hewa are also rooted in bio logy_ The 

Hewa use kinship terms and patri lineally tra nsm itted clan names to identify 
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co descendants - both matemal and patern al. They l ive and coop erate with both 

their mother's a n d  fathers kin ;  i. e . •  the Hewa fit th e bil ateral model of kinsh ip. 

C l oser kin are identified by usi ng a kinship te rminol o gy described as u l roquois" 

( Steadm an 1 98 0:299 ). I n  the Hewa system n ot only d o  terms s uch as father 

(ana) and mother (ma) refer to an individu al's parents . but are extended to oth er 

kin. For exam ple,  father arso refers to one's father s brother and is extended to 

the patrilateral ly re lated males of the fath ers generation. Since wo men marry 

young and often survive their first husban d ,  th ey can h ave a series of marriages. 

In the face of this re ality, the Hewa also exten d  the term fo r father to later 

spouses of one's mother. Li kewise. just as the Hewa extend the term for moth er 

to moth e r s  sister a nd all  matn-Iaterally related fem a les of mothe�s generatio n .  I t  

too is extended to the other wives of o ne's father. However, the extension of a 

ki nship term does not override the ru les of kin s h ip. The Hewa use the term "ta l a" 

(true) to differentiate between true fath ers and metaphorical ones. 

Young m en who have lost their true father an d whose mother has 

rem arried, will often wa it until they are teen agers to leave their mother and her 

new h usband and go to l ive with their codescend ants.  These young men know 

th at they wiH derive their politi cal support as adults from their own kin. If  their 

stepfather is n ot kin, merely extending a kin term as a courtesy wi l l  not el icit the 

his s upport or the support of h is ki nsmen .  The m eta phori cal extension of kin 

te rms wi l l  not give these ya'ung men access to land wnen the they becom e an 

adult. 
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Te rritori es carry the name o f  a clan. Usua l ly, a stream o r  river marks the 

boundary between the neig h boring territories. An individual  has the right to u�e 

l a nd in any territory if he or s he can trace their ancestry to thi s  l and through either 

sex_ This right to land use is recognized by al l adults .  No s ingje person is 

recogn ized as the own er of any territory .  i n stead , a l l  kinsmen are co-ovvners of 

their land. I n  addit ion , trad itional marri age rules prohibit the marriage of any 

co uple that can trace a ki nship connection betvleen them. Wi th n o  com mon 

cod e scendants , the couple and thei r  offspring have access to more lands of 

various clan affi l iations than wo u ld be possible if the Hewa married closer ki n. 

Hovvever the genealogical knowl edge of any H ewa is  l imited by their m e mory. 

I nfo rmants are sel dom capable of traci ng descent beyo nd the parii l in ealy 

trans m itted d escent names of their father, father's  mother, m other an d mothe r s  

mother. 

The Hewa a l so associ ate and live with their  in- laws. As Hug hes ind icates , 

both the kin and the i n-ma rryi n g  spouse have a com mon i nterest  in the chi ldren 

of the marriage. Wh ile the interest in fel low kins m e n  la sts a l ifeti me,  it is com m on 

to see an in-iaw move to l ive with h is or her kin after the death of their spouse. 

Ofte n a m other and her chi ldre n  wil l  move to l ive with her fa mi ly  fo ll owi ng the 

death of her husband . H owever, it is  not uncommon for this same wo man's sons 

to relocate to l ive with thei r fath ers kin as the boys become young m e n .  

Wh e n  I began m y  field vvc rk and gathered genealogi es,  I was una b le to 

critically evaluate the publ ished work on ki nship and social  structu re in New 
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Guinea. I was esp ecial ly i nfl uenced by the em phas is o n  patril ineality that has 

com p l icated m u ch of the research o n  kinship an d social  structure in New Guinea. 

I ndeed, many of my informants used p atril i neal descent names 'Nhen referring to 

their dan affi l iations . H owever, the Hewa are also mem be rs of d escent groups 

traced through their mothers.  They l ive an d associate with their p atern a l  and 

m aterna l  kinsmen . An individual's rel ationship  to th ese sometimes distant ki n is  

traced through the use of ancestral n ames . These names identify kinsmen not 

only thro ug h a l i ne of fath ers fathers,  b ut also the ancestra l n am e  of their fath er' s 

mother, mother s  father an d mother's mother. 

While I was g atheri n g  genealogies,  this fact i nitial ly escaped me. 

I nfo rm ants often seemed puzzled when I asked for thei r " l i ne" or clan affi l iati on,  

as if  they recognized an affil iation wfth only one patril ineal ly ide ntified dan.  Early 

in this process, I had gathered the genealogies for the memb ers of one 

household,  the n  traveled to another household o ne days wa lk away. The 

seco nd household interview generated geneal ogies with identi cal n ames to the 

first househ old, but with diffe rent clan names .  Since I was struck by this 

co incidence,  I asked my i nformants and they exp la ined that the ind ividual s 

described in each case were identical . The discrepancy in cl an affi l iations was 

due to the pol i teness of my i nfo rma nts. Each i nfo nnant had emphas ized his 

relat ionship to the re latives he was cu rre ntly visiti n g .  I f  h e  were rel ated through 

the fathers side , he emphasized the patrili neal name. Whe n  rel ated thro u gh he 

mothers side, he em phasized a patri lineal name of his mother. Of cou rse,  my 



i nformants are equal ly rel ated to their pate mal and m atem al kin . My notion of 

re l atedness through males had col ored th e i nterviews . 

This incident taught me to be exp l icit about a s kj ng for the names of as 

many clans/descent groups th at an indiv i dual can id entify. Alth o ugh many 

i nform a nts cannot identify the exact l inkage between thei r fami l ies, clan names 

i dentrfy their codes cendants. All that is n ecessary to identify distant ki n is  th e 

s haring of a patrilineal name. In this way, each i ndividual is at the ce nter of an 

ever wideni ng group of kin smen - to the extent that he or she h as a good 

enough me mory to re member the clan na mes of their ancesto rs . The abi l ity to 

recognize many kin al lows th e Hewa to identify potential a l l ies in fights, 

co ntri butors to a bride-price an d, most i mporta ntly. land fo r garden ing and 

hunting. 

9 8  

Th e  ru les of land tenu re fol l ow the rules of ki ns hip_ A co mp l ete accounti ng 

of the move ments of individual adult males i n  this stu dy between 1 988 and 1 996 

can be found i n  Ap pendix 2. As shown by the data i n  Table 7, a significant 

number of men have gained access to land using th e i r  matemal and s pousal 

con n ecti o n s .  A Hewa fa mi ly must, on average, cut, pl ant and harvest four 

gardens per year in order to feed th em se l ves.  Land ten u re based on kinship 

a l l ows the men in my survey the flexibi l ity to obtai n suffi cient garden l and to feed 

their  fam i l ies .  It a lso a l lows them to move to s afer ground in times of confl ict. 

Ap pendix 2 ch arts the residence of 205 a du lt mal es from 1 988 to 1 996. I t  

shows th at i ndividuals make use of both patemal a n d  matern al ki n ties t o  obtain 



access to l and.  I n  addition, many use their wives' connections.  I n  1 988, 1 20 of 

205 m a les surveyed (59% ) used paternal co nnections to cl an l an d s .  B y  1 996 , 

although the p ercentage of males using patern al kin ties to obtain l and had 

increased to 63 percent, 75 of the surveyed individuals were using non-paternal 

k i n  ties to estab l ish th eir residence. 

9 9  

A good exampl e  Of the flexibility and access avai labl e through kinship is 

the first hou sehold I l ived with in 1 988. The house was located on a clan territory 

des ignated as Wanakipa I ndi ap. The household co nsisted of my chief i nfo rmant, 

h is uncle (mother's brother), broth er in-law, as we l l  as the ir wive s and children.  

Wanakipa I ndiap is  my informant' s mothers clan I �nd and he was exercising his  

right to l ive on th is land using m aternal ki n co nnections. 

By 1 996, this household  h ad fissioned. My informant has bui lt  a new 

house in thi s  te rrito ry, l iving with his newfy married brother. H is brother in-law 

now l ives on his own patemal cla n ground . His uncle has sep a rate ly bui lt a new 

house on Wanakipa I ndiap ground. In this in stance , one household has used 

maternal  kin ship conn ections, one used pate rnal conn ecti ons an d the broth er in

l aw fi rst used h is  wife's maternal  kinship co n nectio n  and l ater used paternal 

con nection to establ ish their homesteads . 

Tab le 7 shows that it is n ot unusual to use one' s spo use o r  matemal 

connections to establish a house h old.  Th e Hewa freely a cknowl edge that their 

s isters have full rights to land an d resources. In 1 98 8 ,  62 of th e  205 m al es 

su rveyed (30 percent) used maternal connections to estab l ish residences . In 
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1 996 ,  o nly 24 percent o f  these m e n  'Nere l iving o n  their maternal kjn's lan d. 

Likewise in 1 988 , 1 1  percent of the men surveyed we re living on their wife1s land. 

Th i s  perce ntage increased to 1 2  percent in 1 996 .  

Discussion 

The simpl est interpretation of tra d itional Hewa land ten ure is that this 

syste m did not evolve as a co nservation too l .  It was designed to maxim ize 

access to land fo r al l  ki nsmen . Thro ughout the ir l ives , ead1 and every Hewa 

l earns to ide ntify many codescendants. By understand ing and using devices like 

ancestra l na mes to identify codescendants ,  the Hewa are able to access the land 

and social  sup p o rt they need to survive. As the Tab le 7 shows , men have used 

both th e ir ki nship co n nections and thos e  of thei r wives to gain access to land. 

Ance stral names provi de a co nvenient memory device al l owing men and 

wo men to identrty a larger n u mber of cod escen dants than they cou l d  using kin 

terms alone (Steadman 1 9 92) _  S i n ce dan names are inhe rited at birth and 

i m m utable, the re can be no transfer of affil iation to n o n-ki n. O uts iders cann ot 

change their names to obscu re a non-Hewa identity. Altho ugh there are 

arg uments over geneal ogies,  I have n ot recorded an instance where o n e  person 

su ccessfu l l y  ch a n ged his cl an n a me. 

Although the Hewa lan d tenure system restricts access to land,  

conservation is a s ide effect of a system operating fo r a smal l  scattere d 

population l iving o n  re lative ly infertil e  ground.  Un t r ke the fertile val leys of 
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highland New Guinea, the Hewa territory i s  karst , i . e. l imestone. I t  i s  a n  up l ifted 

coral ree( covered with a th in vene er of soi l ,  that strad dles an active fau lt l ine. 

Even after buming the vegetation a n d  retuming some of the eleme nts to the so i l ,  

the Hewa can on ly  coax three months of production from th i s  soi l . Currently,  

traditional land tenure has the effect of spreading the Hewa th ro ugh out th e ir 

territory to the em pty spaces an d ferti le soi ls they require . Given the l im its of 

Hewa technol ogy, this system has effectively provided fo r their nee ds. 

However, the enti re system of land tenure rel ies on i ndividual memo ries ,  

vo luntary adherence to tradition a n d  the mil itary strength of kinsmen i n  protecti n g 

their l and from non-k in. While the th reat of vio lence may deter Hewa theft of 

Hewa l and , it is un l ike ly that pote ntia l violence over land rights is a very stro ng 

deterrent to the migration of l arger popu lations from the surrou ndin g h ighland 

va l l eys. I t  is more l ike ly that the heat , rugged land scape and lack of arable land 

have combi ned to discourage an inva si on from the surroundin g h igh land 

societies . Fina l l y  because traditio nal land rights are gu arante ed by the P N G  

constitution ,  the Hewa have not been subjected to the legislative ap propri ation of 

the ir  l ands . 

I n  the future , the real threat to conservat ion will come from a g rowing 

pop ulation , wt1 ich may lead to uns ustai nable gardening practi ces.  The l and 

tenure system's on ly criteria for acce s s  to land is kinshi p . There is no recognized 

authority that prohib its the use of land  by k insmen . Soil fertil ity is a matter of 

i ndividual judgment ,  determined by an a l yzi ng the type of se co ndary growth found 
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on the land.  Wh i l e  the web of kinship makes it extremel y  d rffi cult to buy and se l l  

l a n d ,  i t  does not l i m it t h e  n u mber o f  kin s m en who can a s k  for access to their 

lands.  Although the interrelatedness of l a nd owne rs m i ght prevent a '�agedy of 

the commons" scenario from developing , there are yet no provis i ons to fore sta l l  

the s h ortening of t h e  fa How cycle b y  kinsmen. 

Any population increase that OCOJrs in the Hewa will i n it ia l l y  be a bsorbed 

by ind ividual s exp l oring the avai l abil i ty of land in the territory of th eir more d i sta nt 

kins men . Once the o ptimal l and be�en 700 to 1 000 meters h a s  been 

con verted into gardens.  the Hewa wi ll expa nd their efforts and garden at h igher 

an d less desirable alt itu des. When this land has been converted , the Hewa wi l l  

be forced t o  shorten their fal low period. At some poi nt that neith er t h e  Hewa n o r  

western science have determ ined. t h e  sca l e  of t h i s  disturban ce wi l l  mean t h a t  the 

Hewa wi l l  cease to be a force for the biolog ica l  divers mcation of their land.  They 

wil l h ave begu n to s i m p l ify their enviro nment. 

Eve ntual ly, un less an innovation i s  i ntro duced that stabi l izes the 

populati on and al lows th e  Hewa to garden more i n tensively,  p o p u l ation 

exp a ns i on wi l l  permanently alter this landsca p e .  Although the H ewa are aware 

of the compost mounds used by thei r h ig h land neighbors I heat and the lack of 

level gro und m ost l ikely make th is method of intensive gard en ing i mpossi ble. 

S im i lar populati on changes have produced anth ropogenic g rasslands through out 

New Guinea and the t ropicsi grass lands that are m uch less divers e than either 

the p ri mary or  secondary forests th at now dom i nate the Hewa l andscape. Much 
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of th is  environ me nta l s i m p l ifi cation was accom p l ished before the arrival of 

Euro peans an d under th e tra d itional ru les of l and te nure. 
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TABLE 7 
Malernal Land Tenure 

Individual . Reference Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

Tamllap WIBlp M Wlslp M 

6 Tlmllap Tslvlen M TsMen M 

1 0  PiIWIIllp Tamllop M Tamllap M 

26 Wlslp Tamllap M Tamllap M 

26 Wonl Tsaglropl FM Wkp Abuar M 

40 YalellpIYakallOne 'Unamlp M Unamlp M 

54 Walpa Tukl FM Tukl FM 

57 Wonft Wone M Wone M 

58 Pawallp Wone FMM Wone FMM 

62 Puall Vain Puall M Puol! M 

63 Walpa Lalo Puall M Puali M 

65 Tamllap Tukl M Wl!llp FM 

58 TsMen Tukl M Tukl M 

69 TIMen Tukl FM Tukl M 

73 Tamllap Tukl FM Tukl FM 

.... 

CODES; F � taltler; M-molher, B = brolher; W = wile; Z = sisler; C = church; J = Jail; PM � Port More.by; D � dead 0 
... 



TABLE 7 
Malemal Land Tenure 

IndMdual ' Reference Clan 1988 Ground 1988 Ground link 1 996 Ground 1996 Ground link 

74 Tamllap Tukl FM Walpa M 

67 Tamllap Puall Yaln M Puall Yaln M 

118 Tamllap Puan Yaln M Puall Yaln M 

107 Khalaen Kanalp M Kanalp M 

1 09  lall Kanalp MM Pu.1I MF 

1 1 0 lall 'Kanalp MM Puall MF 

1 1 2 Tamllap Kanalp M Kanalp M 

1 1 4 Walpa Win .. M Wlnaa M 

1 1 5 Walpa Lalo Win .. M Wlnaa M 

1 16 Walpa Lalo Wlnaa M Win .. M 

124 Unamlpllsumanlp Kanalp M Kanalp M 

1 34 Isumanlp Luenl M Luenl M 

1 36 Tukl Wonl M Wonl M 

157 Puall Follnl M dead M 

CODES: F = lather; M�mother; B = brother; W = wtte; z "  sister; C = church; J " jail; PM = Port Moresby; D = dead 
.... 
0 
lJ1 



TABLE 7 
Maternat land Tenure 

IndMdual . Re!erence Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

1 58  Puall Follnl M Follnl M 

1 6 1  Walpa Follnl M Follnl M 

1 7 1  Tetenam Wk Abila! M Wk Abual M 

178 Pawalip Wkp Abual M Wkp Abual M 

179 Unamlp Wkp Abual M Tukl M 

182 Yatelip Tetenam M Tetenam M 

1 83 Yatelip Tetenam M Tetenam M 

185 Follnl Tetenam M Tetenam M 

1 88 Wnlp Wk Indtap FMM Wk Indtap FMM 

1 9 1  Wanlp Wk Indlap M Wk Indlap M 

1 9-4 Wanlp Wk Indlap M Wk Indlap M 

1 96  Follnl Tetenam M Tetenam M 

197 Wl!lp Wkpa Station FMM Wkp Station FMM 

201 Waalp Utonl M utllnl M 

CODES: F 0 lather, Momother, B 0 brother; W = wife; Z = alster; C • church; J = Jail; PM = Port Moresby; D = dead 
... 
o 
'" 



CHAPTER 7 

RELIGION and CONSERVATION 

A recent exh ibition at the American Museum of Natura l H istory entitl ed,  

"S acred Mountains of the World I I  outl ined a connectio n between traditional re-. 

l ig ious practices and conservatio n.  I n dia's G. 8 Pant Institute for H imalayan E nv i -

ronm ent and Development has enl i ste d the help of a local priest and an ancient 

H i nd u  myth to rejuvenate the forests that once covered the Gan ges va l ley (Bem-

baum: 1 998:84 ) .  The Inst itute has .n itiated a program of reforestati o n  that draws 

upon the ancient Hi ndu myth in wh i ch a sage petitions the goddess of the 

Ganges River to come dO\Nf1 from heaven.  According to re l ig ious texts , the god-

dess Sh iva's hair manifests itself as the trees of the Himal ayas and the m onsoon 

rains symbol ize her descent to earth . The god dess protects earth i n  two ways. 

Shiva 's locks (the trees) break the fal l  of the monsoon rains . In add ition , their 

roots hold the soi l in place_ If the H im a layan forests are cut down . the Ga nges 

wi l l  fal l  from the heavens as monsoon rains,  destroying the earth with floods. 

"P lant these seedlings for Lord Shiva,  tl the chief pri est recently told p ilgrims. 

"You wi l l restore her hair and prot ect the Land" (8embaum 1 998:84) .  

This is preCise ly t h e  sort of con nection that many anthropo l ogists have i n-

s ;sted exists between trad itional  rel i gion and the e nvi ronment. N ature and man 

are integrated . n ot separated as they have become in  modem societi es . Rel igion 

acts as the mediator between man and envi ron ment. By honoring the tradition a l  
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gods , the people of the Gan ges val ley protected their  l and . This tradition al l owed 

fo r the s ustainable use of the river val ley for countless generations.  Traditional 

rel igious practices acte d to mitigate man' s activities, enabl ing ind igenous socie-

ties to l ive in harmony with their surro unding s .  In the aforementi oned examp le,  

the peop le of the Ganges val ley protected their lands through their traditional be-

lief system. Althou g h  the intrusion of '¥\'estern mate rialism and the real ities of 

m odem India subverted these trad itional pract ices, the legends are �ti l l  part of 

th e local cu ltu re.  Conservationists are hoping to fin d  s imil a r  religio u s  practices 

th at promote sustainable l ifestyjes and can be pl ugged into modem co nservation 

programs. 

This chapter exa m ines t'MJ aspects of the traditional Hewa relig ion,  taboos 

and sacred pl aces, as potential tools  in the conse rvation of biological d ivers ity. 

After discussi ng the current research on the relati onship between i deology and 

the conservation of re sources , I wi l l  examine the potentia l  of H ewa taboos and 

sacred places to contri b ute to the conservation of bi odiversity within this ecosys-

tem .  

Ideology a n d  Conservation 

Traditional re l igious ideology has been described as an in dispensabl e 

e lement in indigenous l and stewardsh ip.  Like the aforementio ned example, tra

ditional re l ig ions are imbued with natu ral im agery, often making l ittl e distinction 

between humans and the nature that surrounds them. Fo r examp le, many N ew 
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Guinea societies �peak of a kins hip between peo ple and thei r animal ancestors 

( 8 u lmer 1 982:65)_  Native religions are said to be fu l l  of practices and proscrip

tions that Uguarantee that ind igenous man does n ot p lu nder the enviro n m enr 

(Maybu ry-Le'lJis 1 992:55). According to this school  of thou ght, trad itional relig

i o n s  help man to ''wa rk in bal ance" with nature ( B i rd 1 994:24) . 

This "eco logy of the mind" is tho ught to be so fundamental to indigenous 

l ife th at it is now being touted as another potential tool for con servati o n .  State

ments l ike, "in our every deli beration , we must consider the impact of o u r  deci

s ions on the next gen eratio n ,  I I  h ave been interpreted as sustain able-use philoso

ph ies (B ird 1 994:26) . The res pect expressed fo r nature by ind igenous man has 

led most observers to conclude that religion. has helped indigenous man balance 

his ne eds with those of the other creatures that surround him. 

The move ment to i nvol ve indigeno us societies in conservation has 

p ro mpted a reeval u atio n of the place of ideology in con servation. Conservation

ists are p l acing their  faith in th e effi cacy of practices that have been labeled,  but 

not tested, as conservationi st ( Lyn ch 1 996). Altho ugh traditional  so cieties ex

press a reverence for the environment, such reverence does not necessari ly 

translate i nto actions th at we \tVOuld d assify as aimed at co nservatio n  ( H ame s 

1 99 1 , 1 987 , 1 983) .  For examp le,  it has been proposed that the ancestors of mod

em day i ndigenous societies developed an ideolo gy that pro motes conservation 

as a res ponse to their past experiences with ovemunti n g  (Martin & Mossi man 

1 975). HO'HSver, there is no general ly accepted way of determining the co rrela-

: I 
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tion b etvvee n  an i n d ivid ual' s ideol o gy and h is m e ntal state other than thro u g h  h is 

actions ( H a m es 1 99 1  : 1 75) . Tua n ,  for example , po ints o ut that 'Nhi le C o nfu cian 

ideo logy reve res nature , it did n ot sto p the Chinese fr om deforesti ng large parts 

of Ch ina (Tuan 1 96 8 : 1 77).  In fact. \Wste rn m a n  has a very poor record of u nder

standing the thought processes of ind i genou s m a n .  

Cons ider th e  difficulty in extra cting a co nservation lesso n from t h e  Ka iko 

ritu al cycle of the Tesembaga Maring (Rapp aport 1 967) . Rappaporfs ana l ysis 

may be the most famous study of the role of a ritual  in a society' s apparent at

te mpt at ma intaining equi l ibrium with the ir en vironment B riefiy, the Kaiko is a 

year-long fest ival that cu lm tnates the ritual  cycl e  and is initiated by u prooting a 

tree - the rum b im - that had been pla nted at the conclusion of the l ast fight 

( Rappaport 1 967 :  1 53) . When pl anting a ru m b i m , a man asks fo r prote ction of 

the ancesto rs and vows to direct h is efforts to gardening until a local p i g  he rd has 

grown s ufficientry to be u sed as paym ent to al l ies in the next fig ht (Rappaport 

1 967: 1 48). Rappaport,  however, sees fig hti ng among the Maring as mere l y  the 

proxi m ate cau s e  of the initiation of th e Kaiko festival ( Rappaport 1 967: 1 1 0). The 

ritu al  is u ltimately initiated by a need to p roduce an equi l ibrium betvJeen peop le ,  

p igs, and gardens (Rapp aport 1 967:3) . The kif l ing of p igs for the Kaiko ritual  

protects people from the possib le paraSitism and com petition from their  p ig s 

(Rapp aport 1 967:3; 1 971 :2 1 ) . Ind ire ct l y, th is protects the en v iro nment by he lpi n g  

t o  mainta in exte n s ive a reas in virgin forest and assu ring adequate cu ltiva

t ion/fa l low ratios in the secondary forest ( Rappaport 1 967:3; 1 971 :21 ) .  
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Rappaport's explanatio n of this ritua l has been cnticized on several  fronts. 

McArthur criticized his ins istence on the importance of the protein furn ished to 

the Tesembaga by the slaughter of pigs (McArthur 1 974). Lowman-Vayda has 

argued th at large pig herds are neces s ary to mainta i n  a l l iances both in peace 

and war ( Lowman-Vayda 1 971 ). Why, asks Watson,  would the M a ring i ncrease 

their pig herds beyond equil ibrium in the first p lace (Watson 1 969:529)? How-

ever, am idst all of this critici s m ,  it is inte resting that none of Rappaport's crit ics 

seem to question the premise most i mportant to conservationists : Do the Maring 

use rel ig ious practices to lim it human activity and ma intain th e bio log i cal divers ity 

of their  environment? 

Taboos 

P ro h ibitions against fighti ng. as i n  the Kai ko ,  or against cutting,  hunting or 

harvesting are known as "taboos." Taboos are said to be a nother express ion of 

ideology that have been touted as one of the mechan i s m s  that helps to ma intain 

the equ i l ibrium between man and h is envi ronment (Ross 1 978; McDon ald 1 977 ; 

Harris 1 974). VVhile prohibitions on hunting or eating certain specie s have obvi-

aus impl ications for conservatio n ,  mo re obscure taboos have als o been con-

nected to indigenous manl s ab il ity to l ive in harmony with n ature . Marvin Harris 

has devoted an entire volume to dem ystifying these "ridd les of cu lture, " by argu

i ng that they enable trad itiona.1 societies to achieve equi l ibrium via popu lation 

contro l ( Hams 1 974). 

I 
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Anth ropologists have not universal ly accepted that the function of taboos 

i s  to ma intain a bal ance between traditional societies and their  environment . For 

example ,  M ary Dougl as has argued that taboos function to m aintain a give n  cU l

ture by reduang the dissonance a nd contradiction brought on by the introd ucti on 

of new experien ces that threaten the cu lture' s existing class ification and inter

pretatio n of events (Dougl as 1 968: 338-39) .  Radcl iffe-B rovvn argues that taboos 

I-reg ulate , maintain and transm it from one generation to another sentiments on 

�ich the constitution of  the society depends" (Radcl iffe-Brown 1 952: 1 57) . 

HO\Neve r, many anth ropologists do subscri be to an ecoiogical explanation of ta

boos. I n  many c ircles , thi s  ecologi cal explanation has evolved from hypothesis to 

accepted fact (Hames 1 991 ) .  In turn ,  this evo lution has s purred interest in un

derstanding the 'wVOrkings of taboos and their applicabil ity to conservation.  

In  spite of scholarly attention, taboos are not proving to be easy temp lates 

for conservation. When the focus shifts from ideology to behavior, tradition al so

cieties often do not live up to their reputation as conservationists (Kn ight 1 965; 

Bu lmer 1 985; D'NYer 1 982; Stearman and Redford 1 992; Redford 1 991 ). I n ad

d ition to historical and archaeo logical  evidence impl icating pre-industrial soc ieties  

in  a reductio n of biodiversity, stu dies of modem so cieties are less than conclu

s ive concern ing the ability of modem pre-indu strial  societies to l ive in harmony 

with their environ ment For examp le, research has demonstrated that indivi duals  

are wil l ing to  cheat by violating tabo o s  ( Nelson 1 982; H unn 1 982) .  

I II 
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Much of t h e  research concerning the function o f  tab oos has been con

ducted among p resent-day Amazonian societies. Thus far, research con ceming 

the compati bi l ity of traditi onal taboos with conservation has not been encourag

ing.  For example, if  hunting taboos are tru ly geared towa rd the maintenance of 

equilibrium, they should be responsive to the supply of game avail able to hunters 

(Hames 1 991 � 1 86) .  Yet, Hames's research indicates that only one sodety, the 

Cashinahua of the P eruvian rainforsts , have been reported to change the status 

of game animals from forb idden to edible,  according to the supply of the game 

(Ken singer 1 981 , in Hames 1 991 ) .  In  this case, the Cash inahua seem to be ex

panding their d iet in response to scarc�� ty. I n  order to al l ow game populations to 

recover, one might expect the Casinah ua to use taboos to prohi bit the kil l ing of 

dec l in ing game species. Once these populations recover to a l evel that can sup

port a renewal of Cashi nahua hunting,  the taboos could be removed or switched 

to an other decl in ing populatio n .  

A ten-year study of another South American society, the Sion a-Secoya of 

Equador, led Vickers to conclude that S iona-Secoya movements are d ictated by 

so H ferti l ity, not game depletion (Vickers 1 988: 1 522) . He recorded a drastic de

cl ine in VJOoHy monkeys, cu rassoVv'S and trumpeters (Psophia crepitans) sur

rounding their  vil lage (Vickers 1 988:1 522). Vickers makes no mention of the 

Siona-Secoya altering their hunting taboos in response to th is decl ine .  

Vi ckers' work with another Amazon ian group.  the Scuna, indicates th at 

th ey use only one-fifth of thei r ·territory at any ti me, moving when subs istence ac-
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t ivities ca n  b e  enhan ced by relocatio n  (VIckers 1 983:41 7) . Again.  the Scun a 

seem to be motivated by th eir i ndivid ual survival nee ds and not the well-be ing of 

their enviro nment They respon d to the cost/benefit ratio of subsisten ce, movi ng 

whe n  en e rgy expended to m a ke a livin g  i$ greater than the cal oric retu ms from 

h unting and gardeni ng (Vicke rs 1 983:4 1 7) .  It is not yet known wheth er the 

Scuna pursuit of m axim iz in g  this ratio i s  the optimal strategy for conservi ng 

b iod iversity . H O'Never, accordin g  to Vi ckers' study, co nservati on does not seem 

to b e  their motivation. 

In a sim i l a r  fashion,  Baksh finds that P eru's Machig uenga base their set-

t lement size and moveme nts on the total resource base of the environment 

(8 aksh 1 985 : 1 46) . As the settlement ag e s ,  the resources availabl e in the area 

decline. and res id ents must increase the ir workload in order to ma i nta in  their l ife-

style (8 aksh 1 985 : 1 46) . I ncreasi ng one's subsistence effort may m ean travel ing 

further to hunt or  switchjng from fish hooks to p oison when fishing ( 8aksh 

1 985: 1 67) . After three years the environment around a Machig ueng a settleme nt 

was s o  depl eted of game that they spent ve ry l ittle ti me hunting (8aksh 

1 985: 1 67) . Yet the M achig uenga did not alter their game taboos to prohi bit the 

taking of depl eted game or rel ocate in response to this scarcity . 

F inally. Hames has found that Amazon ian societies have a tend ency to i n -

crease the ti me they al locate t o  hunting a s  ga me is depleted - exact ly the oppo-

site of what wo uld be expected of conservatio nists (Hames 1 987, 1 99 1 ) .  Rather 

than passing through areas th at have been over-h u nted, the Ye 'Kwan a an d the 

I I 
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Yan ama mo take game as they encounter it ( H ames 1 987: 1 03) . Acco rd ing to 

Hames,  "it appears that n ative Amazo nians regard protein as sufficiently valuable 

to intens ify their effo rts for i t  in the face of the dep letion of game" ( Ha m es 

1 987:1 03) . In other �rds , these societies are not uS ing taboos to l im it their im

pact on the game in the ir territories. 

Hewa Taboos and Game M anagement 

A list of the Hewa taboos that I have col l ected is prese nted i n  Table 8 .  

Several things sho u l d  b e  noted . Fi rst, a l though I have added some tabo os to 

Steadman's earlier research , the taboos recited by my info rmants h ave n ot 

changed substantia l ly  ( Steadman 1 97 1  :95-96). Secondly. Steadman n otes that 

one man had prohi bited his wives from eating a variety of pandanas an d anoth er 

had p rohibited hi s fami ly from eating breadfru it (Steadman 1 97 1  : 96). I d i d  not 

encounter a simi lar prohibition during my field vyork. 

Before taboos shou ld be la beled as co nservation strateg ies , H ames has 

sugg ested that taboos be eva l u ated i n  the l ight of the expectati ons of modem 

conse rvation. If taboos are to be cons idered as " bag l imits , "  the taboos s h ould 

be density dependent , i . e . ,  th ey s h ould change with fluctuations in the po pula

tions of prey s p ecies ( H ames 1 99 1  : 1 84).  

Altho ugh the taboos reco rded during Stead man's initial fiel dwork are virtu

ally identical to tl10se recorded during my res earch , there is ev ide n ce that the 

Hewa have eriminated some birds and m ammals from th eir norm al ran ge.  I nter-
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views with Hewa. i nformants indicate that the cassowary, phalanger,  and wal laby 

have been el iminated from the l and on the s o uthem bank of the La iga ip R.jver at 

e levations below 800 meters . My i nfor mants do not exp ect to find anyth ing be

low th is elevation but the occasional wi ld pig raid ing new o r  old garden s i tes.  In 

add ition . traditional knowfedge ind i cates and transect counts confirm that species 

such as the Papuan mountain p igeon . 'Nh ite-b ibbed grou nd dove . pheasant pi

geon . black-bi l led cuckoo-dover vulturi ne parrot and the purp le-tai led imperial pi

geo n  are re lat ively rare. I n  fact, they are not found in  the lower (SO�-800 m )  e l e

vations of my study area. However.  th ese species can be seen at sea level in 

other l ocat ions (Beeh ler 1 982 ) .  Vv'h i le these birds are on ly kil led occas ional ly. 

the ir rarity at the JO'M3r extent of th eir range has not prompted the Hewa to place 

any l im its on their co nsumption. 

If taboos were in p lace to act as l im its on the ki l l ing of rare speCie s .  then 

hunting of the above mentioned birds and mam mals should be forb idden . How

ever, the Hewa do not prohibit the taking of any b ird s. During his research, 

Steadman a lso recorded a taboo on the co nsumpt ion of \Vhite eggs by men and 

brown eggs by \M)men (Steadman 1 971 ) .  I did not record this taboo. This omis

s io n may be an error on my part or it may represe nt a change brought about by 

the introduction of chickens. Observance of the co lored eg gs taboo is now no 

l onger a matter of m i ssing the occaS ional treat , but forfeiting a fa irly com mon 

source of nutrition. 
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Most of  the food ta boos are directed toward vvomen and their  consu mption 

of food. These same foods are permitted to men . Explanations of taboos that 

restrict the d iets of 'NOmen might range from the socio biolog ical to the psycho

l ogical "need" to contro l  women. HOVJever, contro l l ing th e diet of 'NOm e n  is not 

necessari ly a conservation measure, es pecial ly when there are so few restric

tions 0" the diets of men. Most important ly for conservation, none of the Hewa 

taboos total ly el im inate the kill ing and consu mption of game. 

If the taboos in Ta ble 8 are not acting as a brake on explo itation of game,  

is there any evidence that Hewa hunte rs are concerned with the conservation of 

rare species? Conservation-minded hunters should spend more time. hu nting in 

areas wtlere g ame is foun d  in the g reatest densities ( Ha mes 1 991 : 1 83) .  How

ever, if hUnters are primari ly  concerned with efficiency, they should attempt to 

shoot game as it is encountered (Hames 1 991 : 1 83). The Hewa are o pportun is

tic,  hunting any of the speci es th ey encou nter at any altitude.  S ince th e envi ro n

ment below 1 000 meters has not been tota lly changed, some stands of primary 

forest remain and most hunters wa l k  th rough a transformed landscape on their 

way to their preferred h unting sites . Consequently, birds and animals l ike th e 

wild pigs that can feed in sucessrona l gro'JJth and new garden plots , are encoun

tered at all altitudes. Yet ,  my informants indicate that they prefer to hunt at 

higher e levations. In my esti m ation, this is a matter of efficiency, not an attempt 

at conservation because higher elevati ons are richer in g ame. The wil l ingness of 
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Hewa h unters t o  travel to h igher altitudes refl ects th e compos it ion of sped es 

fo und there and not a wi l l ingness to conserve these species at lower e levations .  

A s  I h ave already indicated ,  H e wa  garden ing activities occur primari ly  be

l ow 1 000 meters (s ee Ch apte r 2 ) .  Thi s  alters the florar compos ition of the lower 

el evations  and effectively eli mi nates many species. Although my ethnobotanical 

data are i nco mp lete , I recorded 75 plants 'w\Ihose fruits are eaten by the casso

wary and 30 that are cons umed by p igs . Of, these,  only 2 1  plants are co n sumed 

by both the pig and th e cassowary. While pigs thrive in th e abando ned garden 

p l ots, cassowaries are fou nd only in the oldest secondary forest and primary 

growth (s ee Tab l e  3) .  Since the pig was introduced by humans in p reh istory , one 

po ssib le inferen ce from th is d ata i s  that the primary forest is not an optimal  hab i

tat for pigs . As the Hewa a lte r thi s  landscape for the i r  use, they are creatin g a n 

env iron ment that may favor p igs to the excl usion of th e cassowa ry. 

In order to encourage greate r speci es diversity, the Hewa wou ld h ave to 

let their prime gard e n i n g  l and retu rn to p rimary forest. While al lowing the prima ry 

fo rest to reg enerate 'MJu ld he lp to mai n tain the level of b iodiversity cu rrently 

fo u n d  here , such a step 'NOu l d  n ot be i n  the best economic interest of the H ewa. 

Their tra ditiona l method of gardening a l lows the Hewa to wrest a l ivi ng from a 

forest that i s  otherNise inhospita b le to a hunter-gatherer l ifestyl e. 

F in al l y, discussio ns of the effectiveness of taboos as a conservation tool 

usual ly center on hu nti ng and the harvesting of, plants. Such discuss ions over

look a taboo that is probably more i mportant for conservation , the post-partum 

III. 



taboo .  Traditional ly. Hewa males observe a taboo on sexual intercourse with 

th eir wives wh ile they were n urs ing their ch i ldren. This practice delays sexual 

intercourse for as long as two years. 
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The practical impact of post-parium taboos i s  t o  l imit the number of chi l

dren a vvoman coul d bear. Fewer chi ldren means fewer adults and eventually 

translates into less garden ing and hunting. Si nce the biodiversity enhan cing 

properties of the disturbance created by traditional  activities. such as gardenin g ,  

are directly rel ated t o  the scale o f  these activ1t ies , lim iting popul ation growth wi l l  

be an essential  componE;!nt of �ny conservation program. Although the post� 

partum t aboo (along with disease , diet and vio lence) ;s a n essential eJement in 

l im it ing the population growth of the traditional Hewa fam i l ies. it is often one of 

the fi rst traditions to be lost when th ey embrace Christianity . 

Sacred Places 

Finally, sacred places such as groves of trees.  mountains or lakes have 

the potential  for acting as the native equival ent of a park.. The African Biodiver

sity Support Program a l ludes to marine co nservation in West Africa and territori a l  

prote ction Ghana.  as \Nell  a s  areas of centra l and southern Africa that have been 

trad itio na l l y protected "sacred" pl aces (Almquist 1 994:64-66). Similarly.  New 

Guineans often prohibit hunting on certain tracts of land within their territories 

(Peni 1 982: 1 40; P okanas 1 982: 1 69) , 
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H owever, in terms of b iodiversity conservation,  the s ize of an area to be 

p rotected is directly proportio nal to the effecUveness of th is  a rea in the conserva-

tion of the spe cies found withi n  it This fact has been driven home th rough the 

many experiments testing P reston' s s pecies/a rea hypothesis. I n  fa ct, the B iodi-

vers ity Sup port P rogram has acknow1 e dged that many of th e s acred p l ots found 

in traditionaf Afri can systems YJO u ld be far too smal l  to act a s  "s u bstantial reser-

vo irs of biodiversityu (Alm q uist 1 994:64). I n  order to con serve any given species , 

it is necessary to preserve enough of its habitat to indude the min i m u m  viable 

population of the species.  The refo re ,  before one can dete rmine the size of the 

area to be preserved . it is necessary to know b o th the m inimum viable popu l ation 

of the speci es a nd natur� 1  popu lation densities (Te rborgh 1 992 :200). 

Determ in ing the minim u m  v iab le  population n ecessary fo r the p reservation 

of any species is  com pl icated .  Each s pecies has a differe nt requirement in re-

ga rds to the m inimum habitat neces s ary to sustain a po p u l atIon la rge enough to 

mainta in genetic d ivers ity. In addition,  al l species experience p o pu lation fl udua-

tions. S ome wi l l  fl uctuate to levels  so low th at they are inh erently les s viab le tha n  

more sta b l e  s pecies (Terborgh 1 992:20 1 ). Species with wldely fl uctuating popu-

lations may be impossible to conserve o n  l im ited habitat.  Fina l ly ,  and pe maps 

most importa ntly, the extent to which any particular s pe cies wil l  fl uctuate is  gen-

eral ly u nkno\\lT1 to researchers (Terb o rg h  1 992�20 1 ) . 

Acco rding to Terborg h, each of the anima ls  i nhabiti ng the Amazonian for

est differ by a factor of six in the amo u nt of space that has been calcul ated to be 
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necessary to support a single reproductive unit (Terb orgh 1 992:20 1 ) . As he 

po ints out, the m inim um reprod uctive unit for ants is i n  the tens of thou sands. 

whi le monkeys are co unted in tro ops and so ng birds in breeding pairs (Terborgh 

1 992:202). In order to support a popu lation of 300 jaguars,  it would be neces-

sary to set aside 7500 square kilometers in a reserve. As a resu lt, few parks or 

sacred places wo u l d  be large enough for viable popu lations of jaguars (Terborgh 

1 992: 202). 

The whole issue of sacred p laces and biodiversity conservation is compl i-

cated by the interconnectedness of the creatures in any environment. Although 

rarity has been the best pred idor of exti nction,  both rare and p l e ntifu l creatures 

p l ay vital ro les in shaping their environ ments (Terborgh 1 992: 20 1 ).  As the TE K 

of the Hewa and survey data indicate, there is a d i rect correlation between the 

bio log ical  diversity found in primary and secondary forests and t he assemblages 

of birds that wil l frequent the habitats. The Hewa are, in effect, p redicting the 10-

ca l extinctio n  of 40 percent of the birds, if primary forest habitat i s  removed. 

Likewise, stu dies of fragmented tro pical fo rests in general indicate th at 

there is a direct correlation between habitat size a n d  the type of b irds found 

the re . The larger the habitat, the greater the num ber of species it could su pport 

(Terborgh 1 992: 201 ) .  Large intact areas contain more species with special ized 

diets . S ma l le r  areas tend to be dominated by co m m on general ist species (Bier-

ragaard 1 986; Terborgh � 'Weske 1 969 ) .  As the data in Tables 2 ,  3 and 6 indi-

; i  
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cate, th e speci es that are missing fro m frag mented hab itats tend to b� th e ag ents 

of seed d I s persal .  

Sacred Pl aces and Dreams with the Hewiil 

in H ewa tradit io n ,  the concept of s acred p l aces IS  intertwined with their 

id eas concern i ng the s pirits tha.t are said to occu py their l a n d .  Th ere are no sit�s 

that a re considered to be s�cred by a l i  H ewa and no �eas of the forest that are 

off-l imits to hunting or garden ing. Instead, each perso n  has site s that a re sacred 

to him pers o nal ly. Th ese site s are scattered throughout the forest and consid-

ered sacred because they are said to b e i n h ab ited by a n  i nd ividual 's  ancestral 

sp irits. H OYJever. even these person al s ites are not fixed and ofte n change with 

the man ifestation of the ancestors in an in dividual' s dreams. These sites are 

on l y  sacred to the extent that each is spoken of with respect fo r th e an cesto rs 

they represent 

Accord i ng to my inform ants,  the spirits of their dead ancestors speak to 

the l iving th rough the i r  dreams. The most prominent sp irit mentioned by the 

Hewa as a d ream v is itor is their father, fol lowed by other dead re latives . The an-

cestors,  known as "'Yaun am" , usua l ly appear as th emselves. However, they are 

someti mes descri b ed as taki ng on non-human form s.  Often they wi l l  appear to 

th e l iving as birds - es pecial ly hawks. An cestors a lso take the shape of ordinary 

items of eve ryday l ife. I nformants mention seeing their ancestors appear as th e 

tobacco plant, one of th ree varieties of vines (al l  classified as Calamus hullrungii 
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beccarl by westem botanists),  any of a number of sp ecies of tre es of the Apocy

nacer;Je and Guttfferae o r  canes kn own l oca l l y  as Wop i ai (u sed for pig arrows and 

knives) , Mal (also used for knives) and H ohale ( used in securing a homels ro of 

th atch) .  Regard l ess of their manIfestation, when the ancestors appear i n  your 

d reams] yo u ask them to hel p yo u. 

I n  order to encourage the ancestral spi rits to vis it during one ' s  d rea ms,  

one m ight plant wil d  ta ro, bamboo or tobacco as an offering . If  th e ancestors ac ... 

cept, they wHi  appear during a dream and wi l l  instruct the d reame r on where to 

go and 'Nhat to do . Th i s  i s  one way in which ancesto rs can help th ei r descen

dants ,  by offe ri ng advice and warning aga inst violating any of th e taboos. In ad

dition,  ances tral s pirits can gi ve advi ce on where to fi nd game or warn of an en

co unter with a wild pig. The sp irits wil l  also offer advice on whe re to p l ant in your 

g arden and wh ich cro ps wil l do best in  il 

If a Hewa has been successfu l  in his hu nti ng o r  gardening,  he will thank 

the ancestors .  One way of exp ress ing gratitude i s  to Usi n g  o ut" acro s s  the val ley, 

annou ndng the s uccess of your dream quest and th ereby publ icJy thanking your 

ancestors .  An other way of thanking the ancestral s p irits i s  to offer a sacrifice at 

the many places that th e spirits are said to occupy in the fo rest. Often, these are 

poo l s  of water. The Hewa claim th at th e sp irits l ive there and are pl eased wh en 

offered bits of p ig fat or tobacco. By bui lding a fi re, throwi ng a scrap of pig  fat 

into it and chanting ,  'ryaunam . now I am going to give g rease to yoU . 1 1  one can 

please the sp irits and watch as the pool rises. According to my informants , peo-
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pie wn o  g ive thanks to the sp irits , are more likely to receive help if they need i t  in  

the future . 

My informants were unan imous in  their assertion that if one obeyed the 

taboos ,  the spirits wi r l  hel p yo u .  Al l said  that even if their ancestors' ad vice d id  

not lead to a successful hunt on the first attempt , they 'NOu!d try again usi ng the 

strategy prescribed by the spirits. However , 'Nhen I asked them if they had ever 

fai led comp l etely 'Nhen using a strategy prescribed by the spirits of their dream s ,  

each admitted that he i ndeed ha d . Their standard reply wa s  that someone in  

their fami l ies, most probably their wives, had angered thei r dead ancestors by 

breaking a taboo. The ancestors are then consulted and appeased in order to 

gain their assistance in hunting and gardening . Rather than a sen se of awe o r 

t imidity, I was struck by the calcu lating nature of my informants .  Whether making 

a smal l  offeri ng or obey ing taboo, they seem to be most interested in securing 

the sp irits help, not in appeasing them. They do not seem to fear retribution and 

are wil l ing to use bribery to obtain the spirits help in ach iev ing their ends. 

Discussion 

It wi ll not be easy to overl ay the Hewa con cept of sacred p laces or ta boos 

with a modem conservation plan . None of the avian seed d ispersal  agents is ta

boo. There are no traditional authorities (no chiefs or pol ice) to enforce the 

sanctity of taboos. Many informants have free ly acknowledged their own past 

breaking of taboos . Sacred places vary with each individua l .  The designation of 
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a p l ace as sacred i s  an indivi dual matter for the Hewa and no pl ace is off-l imits to 

al l  of the Hewa_ While an ind ivid ual may cons ider a grove of bam boo sacred to 

their ancestral  sp irits , he or sh e will not attempt to stop a kinsmen fro m hu nti ng i n  

the s a m e  area o r  turnin g  t h e  area into a garden. At a n y  rate the p oo l s o f  water 

and g rove s of trees i dentified are rath e r smal l .  S i nce th ere is a d i rect correlation 

betvv-een the size of an area and the number of sp ecies it  can sustain ,  these sa

cred s paces wou ld be too s ma l l  to susta in the m i n imum bree d i ng population of al l 

b ut the tiniest of species. 

Th ose experienced with development projects are awa re of th e disastrous 

resu lts of what p roject coordi nators considered m i nor t inkering �th t ra dition .  

Rath er than ti nker, many n ow hope that co nservation can b e  fostered by co n

tinu ing t radit ions that have been [ inked , at least theo retically. to managing the 

enviro nment These aspects of trad itio na l  religion are vital to tradit ional Hewa life 

and someh ow [ inked to a [andscape that is now a conservatio n priority. How

ever, given the comp lexity of ecosystems, it is unl ikely th at tra d it ion al restrictions 

re presented rules for manag ing this environ ment. 

Perh aps more i m porta ntl y, both taboos and sacred pl ace s contin u e  a tra

dition of accept ing restri cti ons on one' s actions and reverence for a ncestors and 

may present the greatest opportu nity for con servation ists.  So long as both are 

val ued, the Hewa sense af tradit io n can be ap pea l ed to . Thei r traditions incJ ude 

a freedom to hunt and gather in th e forests , plenty of land for e stabl ish ing a 

homestead and plenty of birds for ado mment Th o se Hewa th at have visited 
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L a ke Kopiago or Mount Hagen recognize that t hese val l eys are i mpoverished in 

terms of b i rds and game 'Nhen compared to their hom elands. They al so under

stand that the co mp etiti on for land in these more populated h ighl and val leys re

quires their neighbors to expend much m ore time and energy to grow what the 

Hewa co nsider to be inferior crops . 

While it is  d iffiOJlt  to get peop le of any cul ture to extra polate fro m  their ac

tions to the extinction of a species, it does not seem to be difficult  to gain popular 

acceptance with appeals based on feelings of cul tural superiority_ Appeals to the 

I tgood old days" or traditio nal values have a universal appeal in any cul ture,  es

pecial ly  du ring ti mes of soc ial upheaval . S ince any development scheme that is 

imp lemented in the Hewa territory will surely tear at the social fabri c of this rather 

isolated society, perhaps a non-scie ntific, emotional appeal to tradition will be the 

most effective way for th e Hewa to im plement the restrictions necessary to con

se rve this landscape . 

Ii 



For Males and 
often yo u boys 

'Nh ite snakes :  
> yup h o m a n  
- poisonous 

black banded s nakes 
:> yup yokampia 
- poisonous 

b l ack snake: 
> found above 1 200 m .  
> yup yawl apo 
- poisonous 

w; l d  dog 
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TA B LE 8 

Hewa Taboos 

FO RB I D D E N  F O O DS 

F o r  Females 

1 variety of banana (kan) :  
> taa li 
> suk 

1 va riety of sugar cane: 
> al iaa pa 

tobacco (apai)  

two birds: 
> nuk falafl a i  
> n u k  ul l iap 

s a id to be sexual ly stimu lating 

'Nil d dog 



TAB LE 8 

Hewa Taboos 

TEM PO RARY R E STRI CTI O N S  FOR B OTH MEN AN D WOM E N  

1 .  After eating wi ld pig: 

a )  must not eat Saccharum edule ( i tsau) for fo ur days 

b) must not eat mushrooms (mikai) fo r four days 

c) must not work on net bags fo r five days ( applies to females )  
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d )  must not have sexual interco urse for six days (penalty: pig wi l l  leave 
the area) 

2. After a new garden has been p lanted rats mu�t not be eaten . 

TAB O O S  O N  GUTTI N G  TREES 

No one is perm itte d to rut th e fol lowing trees: 

1 .  B a mboo (me wipai)  

2. Podocapaceae Podocarpus sp. (me Ausel i )  

3.  Apocynaceae AJ s tonia scho laris (meTalu)  

4. B a mboo ( me Patai l )  

5.  me Awuset (unidentified) 



TABLE 8 

Hewa Taboos 

TEMPO RARY RESTRI CTIONS FOR MEN 

1 .  After ki l l ing a perso n: 

a) ca nnot eat pandan us for three days 

b) cannot eat two types of bananas (taal f and page) for four days 

c) cannot enter a garden for one month (p�nalty: pig will ru in garden) 

d)  must wash himse lf eve ry day for five to six days 

2.  After eating monitor l izard or i ts eggs: must n ot enter a garden fo r five days 
(penalty: wil d pig wi l l  ruin garden) 

3_ After eating bush turkey: must not enter a garden for seven days 
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4, Afte r  eating pan d an us con _  ( ogal mapu) :  must not e nter a garden for one day 

5_ Afte r a death of a kin s m an :  m u st not work in a garden for one to two w-eeks 



CHAPTER 8 

SUMMARY AND CO NCLUSION 

Can the traditional  l ifesty le of the Hewa p rovide a blueprint for the con ser

vation of these la nds that wil l  be viable in the tvJenty-first century? I h ave at

te mpte d to anS'Ner this question by recording the tradition a l know1edge of the 

Hewa conceming the effect of their activities on bi rds ,  the pri m a ry agents of seed 

dispersal in P N G's forests . AJthough the Hewa do not use the l ang uage of 

ecol og ists , their kno\N1edge of bird behavior is extensive and com pl ements the 

cu rre nt research on N ew Gu i nea's forests . Here b riefly is a summ ary of my 

find ing s  concern ing the compatibility of traditio nal Hewa g ardenin g,  land te nure 

and relig ious practices with conservation. 

Gardening and Con s ervation 

Hewa gardening is  a sou rce of disturban ce in this landscape. When gar

dens are cut by a sma l l  human po pu lation that conti nually moves across the 

lan dscape with l im ite d tech nology, the prod uct is a l andscape with tremendous 

biolog ical d ivers ity. This human generated landscape contains more organisms 

(greate r  alpha divers ity) and more habitats (gamma diversity) th an an unaltered 

landscape. In th is sense , the Hewa are inextricably l inked to the biological diver

s ity found in their home land. 
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However, a comparison of the b iodiversity fou nd within each of the suc

cession regimes created by gardening (beta d iversity), sh ows th at each stage of 

forest regeneration is less diverse than the primary forest Gardening creates a 

success iona l  environment that is  not used b y  most of the fru it and nectar e a ti ng 

b irds this forest depends o n  for regeneratio n .  According to th e H ewa, removal of 

the prim ary forest from a garden site wil l  permanently make this ground u ni nhab

itab le to 56 species of b irds . Gardening on a l a rge scale could e l iminate ro ugh ly 

33 percent of the species recorded here (Tab le 2) . Snortening the fa l l ow period 

for gardens to less than twenty years is predicted to remove another 42 species 

(Table 3) .  

Therefore, traditional  gardening techniques that n ow h e l p  t o  promote di

vers ity can quickly become agents for environmenta l degradation , if the co n di

tions under 'Nhich these techniques evolved change. !n fact i  g ardenin g  as trad i

tional ly practiced by the HeV/a ( i . e. , plots are a l lowed to l ie  fa l l ow but continual ly 

re-cut) has already threatened a few of the birds found at l ower e levations (see 

Table 6).  Since these species are subjected to lim ited p ress ure from hu nters , it  

m ay be that their habitat requirements a re incompatible with even the l im ited 

gard e ning of the Hewa. 

Land Tenure and Conservation 

In  o rder for traditional rules of l a nd tenure to be an effective conservation 

tool ,  local peo ple must be able to emp loy these rules to contro l access to their 
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l a nd.  The Hewa lim it access to their l and to kin and th eir  spouses. Des cent 

names p rovide a system of identifi cation of both matern al and patern al relatives 

and allow the Hewa to identify their more d istant kinsh i p  connecti ons i n  order to 

access l and. 

HO'Never, the conservation of biodiversity i s  not the a im of the Hewa l and 
I :  

te nure s ystem. Since each Hewa household must on average cut and h a rve st 
I . 

i 

four gardens per year to fe ed itse lf, it is vital that i ndividuals h ave access to fertile 

land.  While th e traditional system of l and tenure prohib its no n-kin from us ing 

cla n  lands,  i t  a l lows uniim ited access to  kin.  By al lowing both ma les and females 

to use b oth materna l  and patemal kinshi p to cl aim l a nd, their trad itional l a nd te n-

ure system g ives the Hewa the needed flexibility to deve lop productive gardens . 

The curre nt biodivers ity ca n be attri buted to a low pop ulation density a s  

m u ch a s  t h e  l a n d  tenure re strictions. At present, the level o f  g ardening distur-

b ance enhances the diversity of this landscape. However, any increase i n  

populatio n has the potentia l to cover the arable l an d with gardens , a s  kin exploit 

i n creasing di stant kinship co n nections to obtain ferti l e  l a n d. When the primary 

forest is exhausted, th is growing popu l ace wil l  be forced to garden more inten-

s ively by shorten i n g  the fa l fow period for gardens to less than twoe nty years . 

Bio l ogica l  divers ity wil l  become of a victim of a land tenure system designed to 

maxi m ize access to land for ki nsmen, as it accommodates an incre a sing p o p u la-

t i on. 
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Rel igion and Conservation 

Although th e H ewa express a reveren ce for th e ance stral spirits that in

h a b it their environment, my research does not indicate that tra ditional Hewa re ... 

l ig ious activities are part of a b lueprint fo r cons ervation. In o rder to determ ine th e 

potential  of the H ewa re l igion as a conservation tool ,  I exa mined twa aspects of 

traditional  rel igion. taboos a n d  sacred p l aces, '  that h ave been proposed as 

mech anisms used by indigenous so cieties to manage their resources. 

Some conservationists have propo sed that s acred place s  m ight serve as 

reservoirs of biodiversity. In ord er to do so,  these areas must be large enough to 

contain a viab le po p u l ation of the species to be conserved . Since the designa

tion of an area as sacred rem ains an individual  matter to the Hewa and al l  of the 

areas I recorded were no larger than a pool  of water or a grove of bamboo, these 

areas are too smal l to be effective reservoi rs fo r all but th�e s m a l lest sp ecies . 

None of the sa cred p laces I was shown wo u ld sup port a viab l e  population of 

b irds.  

I t  has also been proposed th at taboos are management too ls  emp loyed by 

i ndigenous societies to hel p to prevent the over-expl oitation of game. The Hewa 

do not prohibit th e ta king of any species of b ird. My informants indicated that in 

addition to the birds i n  Tab l e  6, the wa l laby.  phalanger and cass owary have also 

been el im inated on the southern side of the Laigaip River at elevatio n s  below 

800 m eters. No ta boos have been instituted to prohib it the hunti ng of these spe

cies and there has been no effort to l i m it the number of garden s cut at these 



134 

cies and th ere has been no effort to lim it the number of gardens cut at these 

lo-wer elevati ons.  As TE K indicates, habitat alteration is the greatest potenti al 

th reat to biodiversity. There are no taboos on gardening in an area that has ex

perien ced a dedine in diversity. 

However,  traditional  Hewa re l ig ion holds two poss ibi l iti es for co nservation.  

The fi rst is the traditional p ost-partum tabo o. This prohib ition on sex effective l y  

s paces the bi rth of chHdren and l im its the number of number of offspring a co uple 

cou l d  produce i n  their l ifetime.  Fe"Ner children translates into fe\Ner gardens a-n d 

th ereby l im its the scale of d isturbance to the primary forest . If th is practice can 

be maintained , it  will help to s low the g rowth of the populati on as westem med i

cines are i ntroduce d .  The second possib i l ity for conservation lies in the rever

ence for ancestors found in traditional rel igion.  Th is m ight serve a s  the basis for 

an emotion a l  appeaJ aimed at preserving traditional  H ewa l ife in the face of 

change by preserving the p ri mary fo rest 

Re commendati ons for Conservation 

At present, we have an inadequ ate understanding of both the ecosystem s 

to be con served and the relat ionship of indigenous l ifestyles to the biolog ical di

versity to confidentJy entrust ind ig enous societies with the conservation of the 

p l anef s  remai n i ng wild lands.  Yet the dynamic natu re of e cosystems, Yk\ile it re

sists re.ductionist management, may actual ly provide a niche for indigenous peo

p l e in the modem world.  As the data from my Hewa inform ants ind icate, trad i-
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en tist to uncover. TEK can open to analysis the comp l ex 'Ne b  of interactions that 

comprise the tropical forest and it can do so q ui ckly and chea p ly!  'Ntl en com

pared to the pace and co st of normal field research. 

Any s uccessfu l conservation program wi l l  have to H m it the environmental 

disturbance caused by Hewa gardening.  Con servati on wl"1J therefore entail l im it

ing p opul ation growth and most l ikely p recl u d e  i n come from p etro leum , mining or 

tim ber companies . In  order to get th e Hewa to ag ree to such l i m its , conservation 

must offer th em something tangible for their sacrffice. Therefore I 'NOuld offer the 

fo l lowing recommendations as a means of enl isting Hewa support i n  conservin g 

the ir l ands. 

I n  nearly every conve rsation I have had conceming conservation-b ased 

develop ment, the Hewa have expressed a d esire to esta bli sh a med ical aid post 

an d a schoo l. Therefore my fi rst recommen dation is that a secular medical aid 

post be estab l i shed at Wanaki pa. The prese nt aid post op erated by the Lutheran 

m is sion is chronical ly short of supp l ies a n d  there are persistent accu satio ns of 

d iscrimination in the d ispersal of medicine by the o rderl ies. I am usual ly better 

equ ipped th an the aid post for medica l emergencies. 

A properly supplied and staffed med ical post would be a resou rce fo r fam

i ly p lann ing. Even the l i mited contact with medicine and th e  abandon m ent of the 

p ost-partum taboo by Chri stian converts have in creased fa m i l y  size. Men and 

YJOmen are aware of the increased 'NOrkload that acco mpanies larg e  families. 

Any menti on of birth contro l measures ava i lable to fam i lies i n  the United States 
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wnen s peaking to a Hewa male brings a return visit with their wives i n  taw to d is-

cuss preventing pregnancies.  This leads me to bel ieve that men and 'NOmen are 

not at odds over the need for family planning and th at deve lo ping a s LJsta i nab l e  

p o p u l atio n policy wi l l  be possible fo r th e  Hewa. 

My second recommendation is that an U E ngl ishl> schoo l be establ is hed at 

Wanakipa . The Southem High lan d Provincial govemment has s ponsored at 

l east two fa i red tok pisin schools at Wanakipa. Both of the teachers assigned to 

the schoo l  l eft and were n ot replaced. Even by P N G  standards )  Wanaki pa is re-

mote. The teachers are not Hewa and have no des ire to l ive in a hot ma larial 

wi ld emess with nothing to do. Rather than pe rpetuate this cycle,  several prom-

ising youths shou l d  be identified and educated to become teachers . During th eir 

years i n  schoo l ,  it may be possib le to establ ish a Pe ace C orps coup l e  as teach-

ers .  

I t  is  very impo rtant that t h e  school teach the students to become l iterate i n  

E n g l ish . The Hewa l eam tok pis in on a n  inform al  basis and further instruction i s  

of l im ited va lue beyond conversation. HO\Never, l iteracy i n  E ngl ish 'MJ u ld m ake 

possib le a num ber of sma l l-scale e conom ic initiat ives b ased on traditio na l  knowl-

edge that \AIOuld b e  compati b le wi l l  b iodiversity conservation.  

For examp le, the Hewa s hou l d  become fam i l iar with the Insect Farm ing 

and Trading Ag ency of P N G  ( lFTA). I FTA se l ls  butterfl ies and in sects to col lec-

to rs around the worl d a n d  pays individuals throughout P N G  to col lect insects and 

I 
I 

' I  
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thei r eggs for resale . This seems to be a s ustainable income producing activity 

that p l ace� � monetary value on both TEK and an intact forest. 

S e cond lYI I W'Ou l d  institute a Hewa n atural ists program in conjunction with 

th e U nivers ity of Papua New G uinea and an outs ide institution sucn as a univer

sity or museum. These n atural ists wo u ld be jointly certified by th e H ewa and 

partner Institution s to p arti cipate in research partnerships and teach a traditional  

natural ist program at the new Wan aki p a  schoo l .  These positions wou l d  p reserve 

the value of TEK and provide some income for participants . Combined with 

tech n ol ogy such as pal m�top com puter� and s ate l l ite phones , the n atural ists 

co u l d  partici pate in research with co l leagues fro m outside of P N G_ I n  additi on 

the naturalist prog ram may offer some s m a l l  eco-tourism opportu nities ff a Hewa 

sto p-nver can be i ntegrated i nto the P N G tourist circuit. AJthough there are no 

facil ities at Wanakipa, the birding is spectacul ar and with air access to the high

tands, it may be poss ib le to integ rate the Hewa i nto travel programs_ 

Although the 1 993 Conservation Needs Assess ment de scribed thi s  area 

as a priority ,  neither the P N G  government nor an N GO has m ade any atte mpt to 

co n serve the area. In all l ike l ihood,  the funding for the above projects wi l l  have 

to come fro m an N GO worki ng in concert with the Luthera n and Cath olic mis

s ions. The missi ons are the o nly co ns i stent investors of time and money in tne 

Hewa_ My conversations with the visiting doctor lead me to be lieve that he is 

aware of the dangers of over-p opulation and 'M)uld support fam i ly p l anning initia-
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tive s .  The power of the churches to make or brea k any injtjatjve is  in my est ima-

tion consi derable and they shou l d be i nvo lved in  co nservation p lanning. 

F inal ly , and most importantly, it is i m perative that the conservation pro-

gram be initi ated im med iate ly ,  wt1 ile these sma l l  investments wi l l  have an impact. 

There is no movement in PNG to ban missio naries or create wil demess pre-

serves. If we act now, while TEK is vibrant and th ere is very l itUe money in the 

local eco nomy , there js a good ch ance that one of P N G' s  greatest conservation 

priorities can be saved. Althoug h this area is remote , I have witnessed the effect 

of te n years of m is s iona ries, money and outside i nfluences seeping i nto the 

Hewa . More homemade shotg uns are appearing, co upl es are raising larger 
I , I 

famil ies and more ch i l dren have the di stended bel l ies of the undernouris hed . 

I n  a nother ten years , the conservation of the Hewa territory wil l be even mo re 

impo rtant to P N GJ s growing popul ation .  H owever, there is no guara ntee that 

TEK or th e  Hewa wi l l ingness to conti n ue their life style wi l l  surv ive the ass ault of 

modem New G uinea. 



REFERENCES CITED 

Abbi , B . L  
1 975 Traditional Groupings and Modem Association s .  I ndian l ns ttute of 

Advanced Study: Sim la. 

Alti erri, M. and M. An derson 
1 992 Farm in g Systems ,  Ag ri cultural Mode mization and the Con servation 

of Crop Genetic Resources in Latin America. In  Co n servation in  Pradice. 
eds. A.. Warren and F.  Go l d s m ith. pp. 23-48 . Lo ndon : J.Vviley Sons. 

And erson, A. 
1 984 The Extinction of Moa in Southern New Ze al a nd.  I n  Quatemary 

Extinctions. eds. P . Marti n  and R. Klein.  pp. 728-740 . Tucson: 
U niversity of Arizo na Press.  

Al mquist, A, I .  Deshmukh, P. D on ne l ly-Ro ark, G. Frame, B .  Pitkin , F. 
Swartzendruber 

1 993 African B iod iversity: Foundatio n for the Future. U . S . A I . D .  
Washington D . C .  

Angenbroad. L. 
1 984 Hot Springs South Dakota: Entra p ment and Taphonomy of Co lumbi an 

Ma m moth . In  Quatemary Extinctions. eds. P. M a rtin and R. KJein. pp. 1 1 3-
1 27. Tucso n: U niversity of Arizona Press. 

Ari as,  M .  
1 992 Jocotal i n  San Salvad or: More Wild D ucks , More P rotein for the Peopl e .  

pp. 76�7_ I n  Toward a Green Central America. ed s.  V. Barzetii and Y. 
Rosinski . Hartford: Kumaria n P ress .  

Attra n .  S cott 
1 993 Izta Maya Tropical Agro-Forestry. Current Anthrop o l ogy 34:633-700. 

B a ines, G. 
1 990 South Pacific Conservation Progra m .  Wort d WildfHfe Fund. 

Baksh, M. 
1 985 Faunal Foo d as a Ll l im i ting fa ctor" on Amazonian cultura l behavior: A 

Machiguenga example. Research in Economic Anthro p ol ogy 7 :  1 45-1 77. 



140 

B eehler, B ru ce 
1 982 Ecological Structuring of Forest and Commun ities in New G u inea p p .  

837 -B6 1 IN B iogeography a n d  Eco logy of New Gu inea. eds. J i l l  Gressitt 
and D .W. Junik. The Hague.  

1 99 1  A Natural ist in N ew Guinea. Austin: University of Texas Press.  

Beehl er, B . , T. Pratt and D .  Zimmerman 
1 986 Birds of New Guinea. Princeton : P rinceton Un iversity P ress. 

Beeh ler, B . ,  K.. S . R. Krish na Raju and S.  Al i 
1 987 Avian use of Man-disturbed Fore st Habitats in the Eastem Gh ats , I ndia.  

18 1S 1 29: 1 97-21 1 .  

Bentacou rt, J . L. ,  J . S. Dean and H . M. Hurl 
1 986 Prehistoric Long distance Transport of Construction Beams, Chaco 

Canyo n ,  New Mexico . American Antiq uity 5 1  :370-375 . 

Be ntacourt, J.L.  and T. R .  Van Devender 
1 98 1  Holocen e Vegetation in Chaco Canyon,  New Mexico. Science 21 4:656-

65 8. 

8embaum,  E. 
1 998 Resto ring S h iva's Hair. N atural History 2: 84 . 

Bernstein ,  Jay, Roy El le n and Bantong Antara n 
1 995 Th e use of plot surveys fo r the study of ethnobotan ical knowfedge: a 

Brunei Dusun examp fe. Brunei Museum . 

Bierregaard, R. 
1 987 Changes in b ird communiti es in virgin forest and isol ated Amazonian 

forest fragments. 1 8 1 S  1 2 8 � 1  00. 

B igurube, G . N .  
1 992 Selous Game Reserve a n d  Vil l age Communit ies Around I t  IVth Wo rl d 

Congress on National Parks and P rotected Are as. C araca s . Menlo Park: 

Cum mi ngs Publ ish ing. 

B lankepoor, G. W. 
1 991 Slash and B u m ,  Shifting Agriculture and Bird Commun iti es in Liberia,  

West Africa. B io logical Conservation 57:41 -71 . 

Bod ley, John H .  
1 975 Victi ms o f  P rogress.  Men lo Park: C umm ings P ubl i s h ing. 



1 4 1  

1 976 Anthropology and Contempo rary Problems. Menlo Park CA: 
Cummings Publ ish ing . 

1 988 The World Bank and Tribal PoHcy: Criticisms and Recommendations. I n  
Tribal Peoples and Deve lopment Iss ues. ed. J .  Bod ley_ p p  406-41 3.  
Mountainview CA Mayfield Publishi ng. 

Bohannon, Paul 
1 968 Introduction. In Kinship and Socia ! Organ ization. eds. P. Bo hannon and 

J. Middleton. pp. i-x. Garden City: Natu ral H istory Press . 

Boshe , John 
1 992 Socia l  and Papulation Dynamics of the Maasai Versus Conservation in 

the Ngorongoro Conservation Area, Tanzania. IVth World Congress an 
National Parks and Protected Areas. Caracas. 

Brechin, S., P. West, D. Harmon and K Kutay 
1991 Resident Peop les and protected Areas: A Frame'NOrK for I nquiry. In 

Resident Peoples and National Parks. e ds. P .  West and S.  Brechin .  pp.  5-
31 . Tucson: The University of Arizon a Pres s. 

Brightman,  R. 
1987 Conservation and Resource Depletion. I N The Question of the 

Commons. eds. B. McCay and J. Acheson.  pp. 1 21 -1 41 .' Tucson:  
University of Arizona Press. 

Brokensha, D., D .  Warren and O.  Wemer 
1 980 Indigenous Knowfedge Systems and Development. Lanham Md. : 

Univers ity of America Press. 

Brookfield, H. and C .  Padoch 
1 994 Appreciating Agrodiversity: A Look at the Dynamism and D iversity of 

I ndigenous Farming Practices. Env i ronment VoL 36  No. 5:6-1 1 . 

Brasset, A. 
1 986 Response of Bi rds to Habitat Modification in Gabon. I B I S  1 29:1 7 1 . 

Bro'Ml, K and G .  Brown 
1 992 H abitat Alteration and Species Loss in  Brazilian Forests: Economic, 

Social and B iological Determinants .  IVth World Congress on National 
Parks and Protected Areas, Caracas. 



142 

B rown, Pau l a  
1 978 H igh land peop les o f  N ew Gu inea . Lo ndon:Cambridg e U nivers ity Press. 

B u l mer, R. N . H . 
1 96 9 Field Methods in Ethno-Zoology with Spec ia l Refe rence to the N ew 

G uinea H igh l ands . Univers ity of Papua New G u i n e a .  

1 982 Traditional Conservation Pra ct ices i n  P apua New G u inea. I n  Trad itional 
Conserv ation in Papua N ew Gu inea: I mp l ications fo r Today. eds. L 
Mo ruatta,  J . Pernetta and W. H eaney. pp.  59-78. Boroko :  I nstitute for 
App l ied Social and Economic Resea rch . 

Burney, D.  
1 993 Recent An imal Exti nctions:  Recipes for Disaster. America n  S cientist 

8 1  : 5 30-54 1 . 

Cah n  R. a nd P .  Cahn 
1 992 P ara l le l Parks. N ationa l  Parks . VoL66. No. 1 -2:24-29 . 

Ca l h o u n ,  Jo hn B .  
1 9 9 1  The P l ight of the I K. I n  Res ident Peoples and Natio nal  Parks. eds . P .  

West and S .  B rechin .  pp. 55-60 . Tucs on: The Univers ity of Arizona P ress. 

Ca l l icut, J . B .  
1 989 American I n dia n Land Wisd om? Sorti n g  out t he issues. Journa l  of 

Forest H istory. 33 : 35-42. 

Cardena l , J .  
1 992 A To mo rrow of Forests and Bread: The Case o f  N i caragua.  pp .  63-75 . 

I n  Towa rd a Green Central  America. eds. V. Ba rzetti and Y. Rosinski . 
Hartfo rd: Ku marian P ress . 

C a rri e r, J .  
1 982 C o n s e rvation and Conce ptio n of t h e  Env iron mentA Man us C a s e  

Study. I n  Traditional Conservation in Papua New Guinea: l mp i ications for 
To d ay. eds . L. Moruatta. ,  J . Pemetta and W. H eaney. pp . 39-44. 
B o ro ko : l nst itute for Appl ied Socia l  a nd E conom ic Research . 

Case,  T. 
1 9 90 I nva s ion Resistance Aris es i n  Strong l y  I nteract ing S pecies-rich model  

C o mpetit i on Communitites.  Proceedings of the National  Academy of 

Sciences Vol .  8-7 : 96 1 0.  



C ase, T and D. B olger  
1 992 Repti l ian Extinction: the Last Th ousa n d  Years . l n  Conservation in 

Practice . eds. A. Warren and F. Goldsm ith. pp. 91 -1 26. London: J . Wiley 
and Sons . 

C asse ls, Ri chard 

143 

1 984 Faunal  Extinction and Pre h i storic Man in New Zea land and the Pacific 
Is lands . I n Quaternary Exti ncti ons.  eds. P .  Martin and R. Klein.  pp. 74 1 -

767. Tucson:  U n iversity of Arizona P ress. 

Castro , P .  
1 990 Sacred Groves a n d  Social  Change in Kirinya ga Ke nya. I n  Socia l  

C hange a n d  Appl i ed Anthropology. eds. M. Chaike n  and A Fle uret. 
pp_ 277-289. Oxford : Westview P ress . 

Chag non, N apoleon 
1 977 Ya n omamo, The Fie rce P e opl e .  New York Holt, Ri nehart, a n d  Winsto n. 

Champio n ,  I .  
1 966 Acro ss N ew Guinea from t h e  F l y  t o  the Sepik. Melbou rne: La ndsdowne 

P ress. 

Chernela ,  J .  
1 982 I ndigenous Forest a nd F ish Managem ent i n  the Waupes Basin of 

Brazi l . C ultural S urviva l Quarterly 6(1 ) : 1 7-1 8. 

C l a d ,  Ja mes 
1 988 Conservation and I n d igenous Peoples:  A Study of Co nvergent 

I nterests. In Tribal Peoples and Development Issues. ed.  J .  Bodley. pp 
301 -309.  Mountainview CA: Mayfie ld P ublish in g .  

C larke, Wi l lam C. 
1 966 From Exte ns ive to Inte nsrve S h ifting Cu ltivation: A Succession from 

N ew G u inea. Ethn o logy 5 : 347-359.  

1 97 1  P l ace a n d  People.  University o f  California P ress: Berkeley. 

1 9 77 The S tructure of Permanence :  The Relevance of S e lf-S ubsistence 
Co mmunit ies for World Ecosystem Management .  I n  Subs isten ce And 
S urvivaL ed s .  T. Bayl iss-Sm ith a n d  R .  Feachem. p p .  363-384. Lon do n: 
Academic Press. 



1 44  

C l ay, Jason W. 
1 990 I ndigenous Peoples .  In Lessons of the Ra inforest. ed s .  S .  Head and R. 

H e i nzm an. pp. 1 84-1 95. S an Francisco:  Si erra C lu b. 

1 99 1  Com ments . C u ltural S urv ival Quarterly 1 S(4} : 20-9. 

Cloud,  J o hn 
1 985 Forest Resou rces and Rura l  P o p u l ations i n  C hiapas. I n  Cultural  

S urv iva l  Quarterly 9 ( 1  ) : 21 -24. 

Coates, B .  
1 985 The B i rds of Papua N ew G u i nea Vo l.  1 .  Austral ia : Dove P u bl ications. 

Connel l ,  J .  H.  
1 978 D iversity i n tropical rai nfo rests and cora l  reefs. S cience 1 99: 1 302-1 3 1 0 . 

Cordell ,  L inda S .  
1 984 P rehistory of the Southwest Academic P ress : New York. 

Coe, M. 
1 984 The M aya. Lond on :  Thames and Huds o n .  

Cu l bert, T. P .  
1 988 The Maya. I n  Th e  CoHaps e o f  Ancient States and Civi l izations. eds. N .  

Yoffee a n d  G .  Cowg il l .  p p .  69-1 0 1 .  Tucso n :  U n ivers ity o f  Arizona P ress. 

Daly, M. and M. Wilson 
1 983 Sex, Evo lution and B ehavior. B oston:Wil lard G rant. 

Das m an n ,  Raym ond 
1 988 N ati onal P arks , Natu re Co nservation and Futu re Primit ive.  In Tri bal  

Peo ples and Development I ssues . ed . J .  B odley. pp.  3 0 1 -309. 
Mountai nview CA Mayfield P ub l is hing. 

Dearden,  P . ,  S. C hettamart and N .  Ta nkanjana 
1 992 Natio nal Parks and Hi l ftribes i n  Northern Thail and: I nteracti on and 

m an agem e nt Strategies . IVth World Congress o n  National Parks and 
P rotected Areas . Caracas. 

De 'Ath,  C .  . 
1 982 Forest Conservation Practi ces in Pap u a  N ew Gu i nea. I n  Tra d it iona l 

Conservation in Papua New Guinea: lmpr ications for Today. eds. L .  

Moruatta, J. P emetta an d W .  H eaney. pp . 201 -202. Boroko : I n stitute for 

App l ied S o cial  and Econo mic Res earch .  

I I . 



De' At11 1 C. and G. Michalenko 
1 988 High Techno logy and O nginal Peoples :The Case of Deforestation in 

Papua New Guinea and Canada. In Triba l Peoples and Development 

Iss ues . ed. J. Bodley. pp. 1 66-1 80. Mo untainview CA. : Mayfie l d  

Publ ishi n g. 

De Lacy, Terry 

145 

1 992 The Evolution of a TrLfly Australian National P ark.. IVth Wo rld ,Con gress 
on Natio nal Parks and P rotected Areas . Caracas .  

DeLepervanche I Marie 
1 967 -8 Descent , Res Idence and l eadership i n  the N ew G uinea Highlands. 

Oceania 38:1 34-58 & 1 63-89 .  

Dewar, Robert 
1 984 Ext inctions in Madagas car: The Loss of the S u bfossi l  Fauna. In 

Quaternary Extinctions. eds . P. Maron and R. KJei n. p p . 57 �599. Tucson: 
Un iversity of Arizo na P ress.  

D iamond,  Jared 
1 973 Distrib utional Eco logy of New Gu inea Birds. S cience 1 79:759-769. 

1 975 Assemb ly of Speci es Communities. I N  Ecology and Evo l ution of 
Communities .  eds. M Cody and J .  D iamond . pp.  342-444 . 
Cambridge:B eiknap P ress.  

1 984 H istoric Extinctions: A Rosetta Stone for Understanding P rehistori c 
Extinctions. I n  Quaternary Extin ctio n s .  eds .  P .  Marti n  and R. Klein .  pp. 
824-862. Tucson: University of Arizona Press . 

1 986 Evolution of Ecological Segregation i n  the New Guinea Montane 
Avifauna. IN Community Ecology. eds . J. D iamond and T. Case. p p. 98-
1 25. New York Harper and Row. 

1 992 The Third Chimpanzee. N ew York: Harper Col l i n s .  

Diehl , Colin 
1 985 Wildlife and the Maasai .  I n Cultural S urvival Quarterl y  9 (1 ) : 37-40. 

D imb leby. G.W. 
1 974 The Legacy of Histo rical Times.  In Con servation in P ractice.  eds. A. 

Warre n and F. Goldsmith. pp.  291 -308. London: J .  Wiley and Sons. 



1 46  

Douglas ,  M .  
1 968 Pol lution .  I n  The I ntern ati onal  Encydopedia o f  the Socia l Sc iences Vol . 

XI I .  ed.  D .  S i l ls .  pp. 332-34 1 .  New York: Crowe l l ,  Col l ier �nd McMil lan. 

D ove , M. 
1 984 Man ,  Land an d Game in Sumbawa:  Some O bservat ions on  Agrarian 

Ecology and Developm ent Pol icy in  Eastern I ndones ia. S ingapore Jrl. af 
Tropical Geography 5: 1 1 2-1 24. 

1 986 Peasant versus Government Perception and Use of the Environment: A 
Case-study of BanJarese Eco logy and River Basin Development in S outh 
Kalimantan. Jo urnal of Soutneast As ian Stud ies .  Vol XVI I , No . 1 . 

1 988 Traditional Culture and Development i n  Contemporary I ndones ia.  I n  
The Real and  Imagined Role of Culture in  Deve lo p ment . ed . M. Dove. 
Honolulu:  University of Hawaii  P ress .  

Dower, M ichael 
1 992 Wo rki ng with Peo p le in  P rotected Areas . IVth World Congress on 

N ational Parks and Protected Areas, Caracas . 

Drijver, C .  
1 992 Part i Cipatory Rural Appraisal : a chal lenge for P e o p l e  a n d  Protected 

Areas. IVth World Congress on N ational  Parks and Protected Areas� 
Caracas. 

D urkheim , Em i l e  
1 898 Review of Kohler . . . .  L'Anne Socio log ique 1 : 306-31 9 .  I n  A Crit ique o f  the 

Study of Kinship.  D. Schne ider 1 987. Ann Arbor. Un iversity of M ichigan 
Press. 

Dwyer, P. 
1 982a Prey Swithch ing: A Case Study Fro m New G u i nea . Journ al of An imal  

Ecology 51 :529-542. 

1 982b Wildlife Conservation and Tradition in the Highl ands of Pap ua New 
Guinea . (n  Trad itional Conservation in  Papua New Guinea: Impl ications 
for Today. eds. L Moruatta, J.  Pe metta an d W. Heaney. pp. 1 73-1 90. 
Boroko: l nst itute for App lied Social and Economic Research. 

1 983 Eta lo Hunting Performance and Energetics . H uman Ecology 1 1  (2 ) : 1 45-
1 74 

. 1  
I 



147 

1 990 The P igs That Ate the Gard e n .  An n Arbor: U n iversi ty of M i chigan Press 

Eaton,  P .  
1 992 I ndige nous People and Protected Areas in New Guin ea an d B o rneo .  

I Vth Worl d Con gress o n  N atio n al Parks and P rote cted Areas , Caracas . 

Eh rlich , Paul and Anne Eh rlich 
1 981 Extinction . New York: Bal lanti n e .  

E l len,  R. F. 
1 982 Envi ronment, Subsistence a n d  Systems. Ca mbridge: Cambridge 

University P ress. 

F alanr w, Marjorie V. C. 
1 984 People P ressure and Man agement of Limited Resou rces on Ya p. IN 

Nationa l Parks , Conservation and Develo pm ent. pp. 351 -354. Wa sh ington 
D.C : S mithsonian Institution Press. 

Feen ey, R. , F. B erkes , B . J  McKay and J . M .  Ach eson 
1 990 The Tragedy of the Com mons Twenty-two Years l ater. H uman Eco logy 

1 8 ( 1 ) : 1 -1 9 . 

Feld,  Steven 
1 990 Sound and Sentiment. Phii adelphia : U niversity of Pen nsylvania� . 

F lan nery, Tim 
1 995 Ma mm a l s  of New Guinea. Ch ats\NOrth NSW Australia: Reed Books. 

F leney, J. 
1 979 S tatigra phic evidence of environ menta l change on Easter I s l and. As ian 

Perspectives 22: 33--40. 

Fleney, J .  and S. Kin g 
1 9 73 The Classic Maya Col lapse. Al b uq uerque � U n i versity of N ew Mexico 

Press. 

1 9 84 Late Quate rnary pol len record s from Easter Is l and. Nature 307:47-50 

Fox, Rob i n  
1 967 Kinship a n d  M amage . Baltimore: Peng u i n  P ress. 

Fris o n ,  G. 
1 97 8 P rehi storic H Unters of the H igh P lain s .  New York: Acad em ic P re s s .  



Fow1 kes , J 
1 995 Kundi Dan.  Sf. Lucia: Q ueen s l an d Austra l ia .  

G a i go , B .  
1 982 P ast and Pre s ent Fishing P ractices among the Peop le of Tatana 

Vi l l age. I n  Traditi onal Conservatio n in PC3pua New G u i nea: l m p l ications 
for Today. eOs. L.  Moruatta , J. P emetta and W. Heaney. pp.  300-302. 
Boro ko :  I nstitute for A ppl ied Soci a l  and Econo m ic Research. 

Ga l le n ca m p ,  C. 
1 9 85 M aya: The Riddle and Red iscovery of a Lost Civil ization. New York: 

Viki ng P enguin. 

Gard n er, J. and J.  N e l s o n  
1 988 N ational  P arks and N ative peo ples in Northern Can ada,  Alaska, and 

Northe rn Austra l i a .  In Tribal P eoples and Development I ssues. ed.  J .  
Bodley. pp.  334-35 1 . Mountainview CA: Mayfiel d Publ ishing . 

G i l l ett J .  E. 
1 99 1  The Health o f  Wo men i n  P a p u a  N ew Gu inea. Papua New Guinea 

I n stitute of Medi cal R esearch .  M o nog raph No. 9.  

Gl ick, D. an d J .  Orejue l a  

148 

1 99 1  L a  P l an a d a :  Loo kjng Beyond th e Boundaries . I n  Residen t Peoples a n d  
Nati o nal P arks .  ed s .  P .  West a n d  S .  Brechin.  p p .  1 50-1 59. Tucson : Th e  
U n ivers ity o f  Arizona P ress.  

G odoy, J.  
1 992 Mo nterrico: A Reserve fo r M axi mu m U s e .  p p .  88-99.  I n  Toward a 

G reen Central America. eds. V. B arzetti and Y. Ros inski .  Hartford: 
Ku marian P re s s .  

Goerner, S .  J .  
1 994 C haos a n d  The Evo lving E colog i ca l  U n iverse. Langhorne Pa:  Gordon & 

B reach P ub l i shin g .  

Go rdon,  R .  a n d  R. Lu bows ki 
1 992 G u idel ines for th e Economic Va l uation of N o ntimber Tropical Forest 

P roducts. C urrent Anth ro po logy 33:423-432. 

G o mez-Pompa,  A. 
1 987 Tro p i ca l  deforestatio n and M aya S i lv iculture: an eco logical p aradox. 

Tula n e  Studies in Zoo logy and Bota ny 26( 1  ) : 1 9-37 . 

I ' , I 

I '  

I I 



1 989 Talk to the people : l isten to the trees. Proceedings of the World 
Wilderness Congress . 

149 

1 990 Traditional Man ageme nt of Tropical forests in Mexico.  In Altematives to 
Destruction .  ed. A Anderson .  New Yo rk: Colu mbia University Press. 

Grayson,  Donald 
1 984 Expla in ing P l eistocene Exti nctions:  Thoughts on the Structure of a 

Debate. I n Quatemary Extinctions . eds. P . Martin and R. Kl ein. pp.  807-

823 . Tucson: University of Arizona P ress. 

1 987 Death by Natural Causes. N atural H istory 96(5) :8-1 3.  

Greybum. N .  
1 97 1  I ntroduction t o  Kinship.  I n  Readings in Kinship and Socia l  Structure. ed .  

N.  Greybum. p p .  83-84. New York: Harper and Row. 

Grumb ine, R. E. 
1 996 Using Biodivers ity as a J ustification fo r Nature ProtectIon. Wild Earth : 

7 1 -80 . 

Haantens,  H .A. 
1 977 A Co nservati on Opportunity in  the H u mid Tropics .  I n  The Melanesian 

Environment. ed.  J .  'Mnslow. pp.  263-284. Canberra: ANU Press . 

Hales.  David 
1 989 Changing Concepts of National  parks . In Cons ervation in the T'Nenty

First Century. eds. D. Westem an d M. Pearl. pp . 1 39-1 44. New York 
Oxfo rd University P ress. 

1 99 1  The Pinelands National Reserve: An Ap proach to Cooperative 
Conservation.  In Resident Peo pl e s  and National Parks. eds, P .  West and 
S .  Brechin . p p .  239-249. Tucson:  The University of Arizona Press. 

Ha mes. Raymond 
1 979 A comparison of the shotg un and the bow in neotra pical  forest hunting.  

H uman Ecology 7:21 9-252 .  

1 983 Th e  Settfement pattern of a Yano mamo Population Bl oc: a Behavioral 
Eco logical I nterp retation. I n  Adaptive Responses of Native Amazonians. 
eds .  R. Ham es and W. T. Vickers. pp. 393-426. New York: Academic 
Press. 



150 

1 987 Game Con servation o r  Effici ent Hunting.  In Capturing the Commons: 
Anthropological Contributio ns to Reso u rce Man agement. eds.  J .  Aches o n  
and B .  McKay. Tucson: Un ivers ity of Arizona P ress . 

1 9 91  Wil dl ife Con servation in Tribal Societ ies.  I n  B iod ivers ity: Cu lture,  
C onservation an d Ecodeve lopm ent. eds . M. O l dfie ld an d J .  Alcorn . 

Westview. 

H a m i lton , A. 

1 982 The U n ity of Huntin g- Gathering S ocieties:  Refl ections o n Economic 
Forms and Resou rce Management. In Resource Managers : N orth 
American and Austral ian Hunter-Gatherers. eds . N .Wiliiams and E. Hun n. 
p p . 229-248. Wash ington D . C. :American Association for the Advancement 
of Science . 

H a rri s ,  M .  
1 974 Cows , P ig s ,  Wars and Witches: the Riddles of Culture.  New Yo rk: 

Rando m House.  

H astin g s ,  A. and K H igg in s 
1994 P ers istence of Trans ients in S patia l ly Structu re d Eco log ical Models . 

Scie nce Vo l . 263 : 1 1 36. 

H ays , Terrence E .  
1 993 The New Guin ea H ighlands.  Current An thropo logy 34:  1 4 1 -164. 

H e a l ey, C . 
1 990 M aring H unters a nd Traders .  B erkeley: University of C alifornia Press . 

H i l l ,  M.A. 
1 977 Na tiona l Parks and Conservation Areas in Papua N ew Guinea. I n  Th e  

Melanes ian Environ ment. ed. J .  Winsl ow. pp. 258-262 .  Canberra : ANU 

Press . 

Homewood , K M. and W.A. Rodgers 
1 988 P astoral ism an d Conservation.  In Tribal Peop les and Deve lopment 

I ssues. ed. J.  Bodley.  p p .  31 0-3 1 9. Mountai nview CA. : M ayfiel d 
P ub l ish ing . 

Hope, Jeanette 
1 9n The Effect of P re his toric Man on the Fauna of New G u inea. I n  The 

Mel anes ian Environ me nt. ed .  J .  Winsl ow. pp.  2 1 -27 . Canberra: AN U 

P ress . 

, 
I .  

I 

I I 
I 



15 1 

Horto n ,  David 
1 984 Red Kangaroos: Last of the Au stral ian Megafa una.  I n  Quatern ary 

Exti n ctions . eds.  P . M artin and R. Klein. p p. 639--6 80. Tucson :  U n iversity of 

Arizona Press.  

H ough , J ohn 
1 991 Michiru Mountain Conservatio n Area: I ntegrati ng Conservation and 

H uman Needs. I n  Resident P eoples and National Parks . eds. P .  West and 
S.  B rech in. p p .  1 30-1 3 7 .  Tucson : The University of Arizona P ress. 

H ouseal , B rian et. al . 
1 985 I ndigenous Cu ltures and Protected Areas in Cen tral America. I n  

C ultura l Survival  Quarterly 9 ( 1  ) :  1 0-20.  

H udson , B. 
1 982 Dug ong Myth and Managem ent in Papua New Gu inea. In Traditional  

Conservation in P a pua New Guinea: I m p l i cations for Today. eds. L.  
Moruatta , J .  Pemetta and W. Heaney. pp.  31 1 -31 8.  Boroko: I nst itute for 
Appl ied Social  and Econo m ic Research .  

Hug hes, Austin 
1 988 Evol ution and Human Kinship .  N ew York Oxfo rd Un iversity Press. 

H u n n ,  E, 
1 982 Mobil ity as a Factor Lim iti ng Resource Use in the Columbia River 

P l ateau of North America. In Resource Managers: North Am erican and 
Australian Hunter-G atherers . eds. N .  Wil l ia ms an d E. H unn . pp.  1 7-44. 
Was hingto n D . C. :  American Associ ati on for the Adva ncem ent of Science .  

H unn , E. S .  and N . M .  Williams 
1 982 Introduction . IN . In Resource Manag ers: North Ame rican an d Australi a n  

Hu nter-Gatherers . eds .  N.  Wi l l iams and E.  Hunn. p p .  1 -1 7 . Washington 
D. C. : America n  Association for th e Advancement of S cience. 

I UCN 
1 993 National Sustainable Developm ent Strateg ies . Gla nd, Switzerl and .  

Ja blonski,  D.  D .  
1 993 Th e Tropics a s  a source of Evo l u tionary novelty thro ug h  Geological 

Ti me,  N ature ,  Vol .  364: 1 42 .  

Jo ch i m ,  Michael  
1 9 8 1  Strate gies for Su rvivaL New Yo rk.:Academic P ress. 

'tt 
I .  

I 



Jacobs, W. 
1 972 The White man's frontier in America n hi story. I n  Dis possessing the 

Am erican I ndian . ed. W. J aco b. pp. 1 9-30. New York: Ch arles Scribners 
Sons.  

J o h a n nes,  R.  

1 52 

1 982 I m p l ication s of Trad ition a l  Marine Resource Use for C oastal Fis heries 
D evelopment in Papua New Guinea.  In Traditional Conservation in Papua 
N ew G uinea: l mp l icatio ns for Today_ eds. L. M oruatta. J.  P emetta and W. 
H eaney. p p. 239-250. Boroko: l nstitute for Ap p l ied Social and Economic 
Research . 

J ones, D .  E .  
1 994 Expl o rations into H ighland N e w  Guinea 1 9 30-1 935. Bathhurst N SW 

Austra l ia: Crawford House.  

Johns,  R.  J.  
1 982 P l ant Zon atio n .  IN Biogeography and Ecology of New G ui nea. ed. J.  

Gressitt .  pp. 309-33 0. Th e H ague: Dr. W. Junk Pub l ishers. 

J ohnson ,  M .  
1 992 Th e  Den e Cultural I nstitute. IVth Worl d Congress o n  Nationa l  P a rks 

a n d  P rotected Areas, Caracas. 

Karr, J .  
1 98 1  S u rveying B ird s i n  the Tro ppics. Studies i n  Avian Bio l ogy . N O . 6 

Estimat ing the number of Terrestrial  B i rds : 548-553. 

Ke nde, P .  
1 982 Why We 0 0  Not Ki l l  the Bowerbird . I N  Trad rtional Conservation in 

Papua N ew Guinea: Impl ications for To day. eds. L Moruatta, J. Pemetta 
a n d  W. Heaney. p p .  2 0 1 -202. Boroko: I n sti tute for Ap plied Social and 
Eco nomic Research. 

Ke nsinger, K a nd W. Kracke 
1 98 1  Foo d  Tab o os i n  Lowland South America .  Bennington Col lege, Ve rm o n t. 

Kirch, P.  
1 984 The Evolution of Po lynesian f(jngdoms. Cambridge: Cambrid g e  

U n i  versity P ress. 

Klee, G. ": 
1 980 Oceania.  r n World Systems of Tradit i onal Resource M anagement. ed. 

G. Klee. pp . 245-282. N ew York: J .  Wi ley an d S o ns. 



Ka hler. limothy A. 
1 992 Field Hou�es, Vr ! l�ges and the Tr�g edy of the Com mons in the Early 

Northern Anasazi S outh\o'lest American Antiquity 57:6 1 7-635. 

Ka h ler. T. A. and Meredith Matthews 
1 988 lon g-Term Anasazi Land Use and Forest Reductio n :  A Case Study 

from Southwest Colorado. American Anti quity 53: 537 �564. 

Kotta k, C. and A. Cost 
1 9 93 Ecological Awareness. Environmental Action and I ntemational 

Conservation Strategy. H uman Organization 52(4) :33 5�343. 

Kricher. J. 
1 997 A Neotropical Companion. Princeton: Princeto n Univers ity P ress.  

Krupnick I .  
1 992 Arctic Ethno-e co logy. I n  B ush Base: Forest Farm.  eds. E .  Croll and D ,  

Parkin . pp. 2 1 8-222. Lo ndon: Routl edge. 

Kula.  G .  

153 

1 982 Problems of Wildl ife Management in the Southem Highlands P rovince.  
I n  Traditiona l  Conservation In Pa pua New Guinea: I m p l ications for To day. 
eds . L. Moruatta . J .  Pemetta a n d  W. Heaney. pp. 1 97-200. Boroko: 
I n stitute fo r App l ied Social  and Eco nomic Resea rch . 

1 992 Strategies for Establ ishing Te rrestria l  Marine and Estuarine protected 
Areas in Papua N ew Gu inea . IVth Worl d  Co ngres s on Natio nal Parks and 
Protected Areas , Caracas. 

Kwapena, N .  
1 982 Wildlife Conse rvation P ast and Present, in  the Lowlands of P apua New 

Guinea. In  Tradit iona l  Conservation in Pa pua New Gu inea: 
I mpl icati ons for Today_ eds. L Moruatta , J. Pemetta and W. Heaney. pp. 
1 91 -1 96 . Soroko: Institute for Appl ied S ocial and E conomic Res earch . 

La Fontaine , Jean 
1 973 Descent in N ew Guinea: an Africanist View. I n The Character of 

Kinship_ ed. J .  Goody. pp.  35-49. London: Cambridge University P ress.  

Langness. LL and J.C.  Weschl er. 
1 97 1  I ntrod uctio n to Social Structure. In Melanesia. eds. L .L  Langness and 

J . e . Weschler. pp. 95':'96 . Scranton:  C hand l er P ubl ishi n g .  

. i 



154 

Lawre nce, P .  
1 971 Th e  Garia of the Madang D istrict. [ n  Politics in  New G uinea. ed s. R . M .  

Bemdt & P .  Lawrence ,  N ed la nds : U n iversity of Australia P ress .  

1 984 Th e  G aria. Manchester: Th e  M anchester U n ive rs ity P ress. 

Leakey, R and R. Lewin 
1 995 The S ixth Exti n�1i on. New York B antam Doubleday Del l .  

LeB l anc, P .  
1 992 Appl ied Trad itio nal Ecological Knowl edge. IVth Worl d Con gress o n  

National P arks and P rotected Areas, C aracas.  

Lees , A. 
1 992 Lessons from the Pacific: Linking Traditional Ownership ,  Development 

needs and protected Areas . IVth Worfd Cong ress on National  Parks and 
P rotected Areas,  Caracas .  

Lewis, H.  
1 982 F ire Technology a n d  Resou rce M a nagem e nt i n  Aborig in al  North 

Ame rica a n d  Austral ia.  I n  Resource Ma nag ers: North Ameri can and 
Austral ian H unter-Gathe rers . eds. N .Williams and E. Hu nn.  pp . 1 7..45 .  
Washington D . C . :American Associati on for the Advancement of Scie nce .  

Loffler, Emst 
1 977 The I mpact of Trad i t i onal  Man on Landforms in Pap ua New Guinea . I n  

Th e M e lan esian Environ ment. ed . J .  Winslow. pp. 3-1 0. Canberra : AN U 
Press . 

Lowe , J .  
1 985 Th e  Dynamics of the Apoca lypse. Albeq uerq ue: U niverS ity of New 

Mex ico . 

Low, B .  and J .  H e inen 
1 993 Po pulat ion,  Resources , and Env i ronment: I m p l i catio n s  of H uman 

Behav iora l Ecology for Conservatio n. P o pulation and Environment 
1 5( 1 ) :7 -41 . 

Lowman-Vayd a,  C.  
1 97 1  Mari ng B ig Men.  I n  Po l itics in New G u i nea. eds.  R. Bemdt and P.  

Lawrence. p p .  3 1 7-355. Nedlands: U n iversity o f  Austra lia P ress . 



155 

Ludwig . D. , R. Hi l b orn and C. Walters 
1 993 Uncertainty, Resource Explo itation and Conservation:  Lessons from 

H Istory. Science Vol .260� 1 7  � 1 8. 

Lynch , O. 
1 992 Securing Com munity-Based Tenurial Rig hts in the Tropical Forests of 

As ia . World Resources I nstitute. New York 

MacArthur, R.  H.  and E. O .  Wilso n 
1 967 The Theory of Is l and Biodiversity. Princeton: P ri n ceton University 

P ress. 

Manjep, L an d R. Bulmer 
1 977 Birds of My Kal am Country. Aukl and: Aukland U n iversity P ress . 

Mann , C . C. and M .  L. P lummer 
1 9 95 Noah's Choice. Random House : New York. 

M arsh al l ,  Larry 
1 984 Who Killed Cock Robin? An Investigation of the Exti nction C ontroversy. 

In Quatern ary Extinctions. eds.  P . M artjn and R. KJ e in.  pp. 785-806. 
Tucso n: U niversity of Arizona Press. 

Martin,  C. 
1 978 Keepers of the Game. Berkeley: Univers ity of California P ress . 

Martin , P .  and J . E .  Mossiman 
1 975 S i mulating Overk i l l  by Paleoind i an s. American Scientist 63: 302-31 3 .  

May, R. 
1 989 The Chaotic Rhythms of Life. New S cientist, 1 8 November:37 -41 . 

Mayr, Emst 
1 963 Animal Species and Evoiution. Harvard University P ress.  

Maybury-Lewi s ,  D avid 
1 992 M il lenium.  Vikin g-Peng uin: New York. 

McArth ur, M. 
1 971  P igs for the Ancestors: A Review Article . Oceania 45 : 87-1 23. 

McCabe, J .T. 
1 990 Turkana P astora l is m : A C ase Aga inst the Tragedy of th e Com mons. 

Human Ecol ogy 1 8{1 ) : B 1 -1 03. 

r 
J 
-I 



1 56 

McC oy, P. 
1 979 Easte r I sl a n d .  I n The Prehistory of P o l ynesia . ed.  J .  Jennings .  pp . 1 35-

1 66 .  Camb ridge MO: Howard U n iversity Press.  
. 

McD o n a l d ,  D.  
1 977 Food tabo os : A prim itive environme nta l protectio n agency. Anth ropos 

72:734-48 . 

McNeel y ,  Jeffrey 
1 989 P rotected Areas c;1nd Hum a n  Eco log y: H ow N ational  P arks Can 

Contribute to Sustai n ing Societies of the ivve nty-first Century. In 
Con servation fo r  th e  Twenty-first C entury. eds.  D.  Westem and M .  Pearl . 
p p . 1 S0-1 S 7 .  New Yorl<,: Oxfo rd U nivers ity Press . 

Merrilees,  D u ncan 
1 984 Coming s  and GOlng� of Late Q u at.emary m a m m al s Near P erth i n  

Extre me South'Nestern A�stral ia..  I n  Quatem ary exti nctio ns. ed s .  P . Martin 
and R. Klein.  pp.  629-638 .  Tu cs on: U niversity of Arizona Press.  

Metcalfe , Simon 

1 992 Comm unit ie s .  Parks and Regional  P l an ning for African Savann a .  A Co
Manag ement Strategy B ased on the Zimb abwea n Exp erience. Ivth 
Worfd C o n gress o n  N ational P arks and P rotected Areas. C a racas. 

Meyers . N .  
1 995 Envi ro n menta l U nknowns. S cience Vo l .  269 No. 2 J uly. pp. 358-360. 

Miza l ,  R. and F. Gall ego s 
1 992 I n  Honduras:  Water fo r a Thirsty C ity. pp. 34-47. I n  TO'Nard a Green 

Ce ntral Ameri ca . eds.  V.  B arzetti and Y. Rosinski . H artfo rd: Kumari an 
P ress. 

Morren , G. 
1 977 From H unting to Herd ing : Pigs and Contro l of energy in Montane N ew 

G uinea.  I N Subs istence and S urvival : Ru ra l Eco logy in the P acifi c. e d s .  T 
8 ayl iss-Sm ith and R. F each em . p p .  273-3 1 6 . Academ ic Press: Lo ndon.  

1 986 The Miyan min:  Human Eco l ogy of a Papua N ewG u inea S o ciety. '  Ann 
Arbo r: U M I  Pres s .  

Moruatta ,  L.  J .  Pemetta and W. Heaney 
1 982 Overvi ew. I N  Traditional C o nservation in P apua N ew Gu inea� 

I mp l ication s  for Tod ay. eds. L. Moruatta, J. Pemetta and W. Heaney. 
pp. 1 -18 .  S o ro ka :  I n stitute far Appl ied S o cial and Economic Research. 



157 

Murray I Peter 
1 984 Extinctions Down u nd er: A 8 estiary of Extinct Australian Late 

Pleistocene Mo notre mes and Marsupia ls .  I n  Quatemary Exti nction s .  eds .  

P . Martin and R .  Klein.  p p .  600-828. Tucson: University of Arizon a P ress. 

Nat ions.  J ames 
1 990 Protected Areas in  Tropica l  Rai nforests .  In Lessons of the Rai nforest. 

eds. S. Head and R .  Heinzman.  pp.  208-2 1 8 .  San F rancisco : S ierra C l ub . 

Ne itsch mann,  8 .  
1 972 The hunting and fishi ng focus among th e  Miskito Indians of Eastem 

N ica ragua. Human Eco logy 1 :41 --67. 

1 991  Commentary. N ational Geographic Research 7(2). pp . 37 0-372. 

Nelson,  R. 
1 982 A Conservation Ethic and Environ mentThe Koyukon of Alaska. I n  

Resource Ma nagers : North American and Australian Hunter-Gatherers. 
eds.  N . Williams and E.  H unn.  pp. 21 1 -228 . Washington D . C . �American 
As sociati on for the Advancement of Science. 

Newmann,  Arno ld 
1 990 Tropical Rai nforest Facts on File:  New York. 

Ntshal intshal i ,  C .  and C .  McGurk 
1 99 1  Res ident Peopl es and Swaziland's Mal ol otja National Park: A Succes s 

Story. I N  Resident Peo pl es and N ational Parks. eds , P .  West and S .  
Brechin. pp . 6 1 -68. Tu cson: The U niversity of Arizona Press. 

Olewale,  E .  and D.  Sedu 
1 982 Moromo in the Western Province. IN Traditional Conserva tion i n  P a pua 

New Gu inea: lmp l ications for Today. eds. L.  Moruatta, J .  Pem etta and W. 
He aney. pp.  251 -256. B o roka: I nstitute for Ap pl i ed Social and Economic 
Research . 

O lson.  Storrs and H elen James 
1 984 The Role of Polyn esians in the Extinction of the Avifauna of the 

Hawaiian Is lands. I n  Quaternary Extinctions . eds .  P. Martin and R.  Kl ein. 
pp. 768-784. Tucson: '��iversity of Arizona P ress. 

Orcutt, Janet D .  
1 991 '  Environmental  Variabi l ity and Settl ement Changes o n  th e  P ajarito 

P l ateau r New Mexico . Ameri can Antiquity 56 : 3 1 5-333. 



158 

P adoch . C. and C. Peters 
1 9 93 Ma n aged Forest G arden in West Kal imanta n , I n donesia.  pp.  1 67-796. 

I N  P ers pe ctives on B iodiversity: Case Stu d ies in Ge n eti c Resource 
Cons ervation and Development. Eds .  C. Potter, J. Co hen , D. Jan czews k i .  
Was hingto n : AAAS P ress. 

P ag l au . M 
1 982 Co n serv at ion of Soi l , Water and Forest. I n  Traditional C onservation in 

P a p ua N ew G u inea: I m pl ications for To day . eds. L. Moruatt� . J .  P emetta 
and W_ Heaney. pp . 1 1 5-1 20. Boroko: I nstitute fo r App l ied Social and 
Econo mic Research . 

P al m er, C ra ig 
1 990 Folk Management and the Regulation of th e Lo bster Fisheries of Main e 

and Newfoundland: Th e P roblem of "S oft Evol ution ism. 1II Institute for 
Social  and Eco nomic R esearch Memorial University of N ewfo undland. 

Parker, E. 
1 992 Fo rest I s la nds and Kayapo Res ource M anageme nt in Amazonia :  A 

Re ap praisal of the Apete . America n Anth ropolog ist 94:406-428. 

Peni .  L. 
1 982 Trad itional Conservation of Vegetation in  Manus P rovince. In 

Tra d i t io n al  Cons ervati on in Papua N ew Gu inea: I mpl ications for Today . 

ads.  L. Moruatta, J .  P em etta and W. Heaney. pp. 1 39-1 42 .  B o roko : 
Institute for Appl ied S ocial  and Econom ic Research . 

P ickett ,  S .  T. A. and P.  S .  White eds. 
1 985 The Ecology of Natiural Distu rbance and Patch D ynamiCS. New York: 

Acad emic P ress . 

P ickett, S . , V. Parker and P .  Fiedler 
1 99 1  The New Pa radig m in Ecol ogy. In Cons ervat ion Biology. eds .  P Fied l er 

an d S .  Ja in. pp . 65-88. New York: Cha p man and Hal l .  

P im m .  S. 
1 991 Foo d  Web P attems and their Conseque nces. N ature Vol. 350: 669-

674 

P o kanas , M .  . 

1 982 The Val ue of Trees a nd Forest in Manus . I n  Traditional Conservation in 
P apua New G u i n ea: Impl ications for Today. eds . L. Mo ruatia,  J. P emetta 
and W. Heaney . pp . 1 67-1 70 . B oro ko : I nstitute for Applied S ocial and 
Eco n om ic Re search .  



159 

Polunin, N.V. C .  
1 99 1  Del imit ing Nature: Regulated Area manage m e nt i n  the Coastal Zone of 

Malesia. I n  R eside nt Peoples and N ational Parks . pp . 1 07-1 1 3 . Tucson : 

Un iversity of Arizona Press.  

Posey, D. 
1 984 Keepers of the Cam po. G arden 8 : 8-1 2. 

1 985 Native and i ndigenous guidelines for new Amazon ian devel opment 
strategies: understan din g biological d iversity tn rough ethn oecol ogy. In 
C h ange in the Amazon. ed. J.  Hem m ing. pp.  1 56-1 8 1 . Man ch ester , 
Manchester Univers ity P ress. 

1 992 Eth noecol ogy and Eth nodevelopment: Th e I mportan ce of Traditional 
P eop le in Conservation and Development. IVth Wo rld Con g ress on 
National Parks and Protecte d Areas , Caracas. 

PO\Ne II , J .  
1 982 Trad itional Management a n d  Conservation of Ve getation i n  Papua New 

Guinea. I n  Trad iti onal Conservation in Papua New Guinea:  
I m p l ications for Tod ay. eds. L. Moruatta , J. Pemetta and W. Heaney. pp.  
1 2 1 -1 34. Boroko: I n stitute fo r Ap plied Social a n d  Econo mic Research . 

Radcliffe-B rown , A. R .  
1 97 1  Th e  Methods of Ethnol ogy and Social Anthro pol ogy. I n  Read ings in 

Kins hip and S ocia l  Structure. ed. N. Greybum. p p .  87-95. N ew Yori<: 
Harper and Row P u blis hers.  

Raja sekara n ,  B. an d D . M .  Warren 
1 994 (K for Socioeconomic Devel opme nt and Biodivers ity Cons ervation: Th e 

Ko l l i  H i l l s .  (nd igenous Kn owledge & Development Mon lto r. Vo l .  21No.2: 1 3-
1 7. 

Rappaport, Roy 
1 967 Pigs for the Ancestors .  New Haven: Yale University P ress.  

1 97 1  Ritual ,  S anctity a nd Cybemetics. American Anthropologist  73: 59-76 . 

Redford, K 
1 99 1  Th e Ecol ogical ly N oble Savage . Cultural  Survival Quarte rly 1 5:4648. 

Redford , Kent and Christi n e  Padoch 
1 992 Conservation of the Neotropical Rainforests :Working from Tradition al 

Resou rce Use .  New York: C o lumbia University P ress . 



Redford ,  K and J .  Robinson 
1 985 H u nting by indigenous peo p l e  and conservation of game species_ 

Cultural Survival Quarterly 9:41 -44 .  

Reice,  S .  
1 994 Nonequil l ibrium determinants of  Biological  Community Structure. 

American Scientist 82(5) : 424-435. 

Rice, D .  
1 978 Pop ulation Growth and S ubsistence Altematives in a Tropical  

Lacustrene Environment IN Pre H ispanic Maya Agriculture. eds. D .  
Harrison and B .  L Tumer. pp.35-6 1 . Albequerque: Un iversity of New 
Mexico P ress. 

Ross,  E. 

1 978 Food taboos, diet and hunting strategy: The adaptation to animals in 
Amazonian cultural ecology. Current Anthropology 1 9: 1 -36 . 

Ryan, John C .  
1 992 Life Support: Conserving B iol ogical Diversity .  War1dwatch Paper 1 08_  

Schieffl in , L.  and R. Crittenden 
1 991 Like People You See in a D ream. Stanford: Stanford U niversity Press . 

Schodde, R. 

1 6 0  

1 973 General  P roblems of Fauna Conservation in Rel ation to the 
Conservation of Vegetation in  New Guinea. In  N ature Conservation in  the 
Pacific. eds. A. B .  Costfn and R.  G roves . pp.  1 23- 1 44 .  Canberra: ANU 
Press. 

Schodde, R. a nd W. B. Hitchcock 
1 968 Contrib utions the Papuasian Omithology. I .  Report on the B i rds of t h e  

Lake Ku l ibury Area, Territory o f  Papua N ew Gui nea.  C S I RO D iv. Wi ld lfie 
Res.  Tech . Pap. No.  1 3 . 

Schu ltes, Richard E .  
1 992 Ethnobotany, Biological Divers ity, a n d  the Amazonian Indians . 

Environ mental  Conservation 1 9 : 97-1 00. 

Sh iva , V. and J. Bandyopadhyay 
1 990 Asia's Forest Cultures.  In Lessons of the Rainforest. eds. S. Head and 

R. Hei nzman. pp.  1 84- 1 95. San Francisco: S ierra C l u b .  



16 1 

Sch m ink, M. and K Redford 
1 992 Traditional Peo pl es an d the B iosphere:  Fram ing the I ss ues and 

D eftni n.g the Terms. IN Conservation Qf the N eotropical Forest. eds.  K. 

Redforq and C ,  Padoch. pp. 3-1 6. New York C o l umbia U n ivers ity P res s . 

S i mms,  Steven R. 
1 992 Wildemess as a H uman Lan dscape . I N  Wildem ess Tapestry . eds . 

S . Zeve loff. L. M.  Vause and W. McVaug h .  pp . 1 8�202 . Un ivers ity of 
N evada P res s : Reno . 

S inclair . J .  P.  
1 966 B eh ind t h e  Ranges .  New York: Cambridge U n ivers ity Press . 

S m ith , E.A. 
1 9 85 Anthro p o l ogy. Evolutionary Ecology and th e Exp l Cinatory Po verty of th e 

Ecosystem C o ncept. I n  The Eco system Co ncept in Anth ropology. ed . E .  
Moran . pp. 279-41 1 .  

S m ith . Jere my 
1 9 77 Man 's Impact Upon S ome New Guinea Mountain Ecosystems. I n  

Subs istence and Survival .  eds. T. P .  Bayl iss- S m ith and G. R ichards . pp. 
1 85-2 1 4. New York: Acad emic P ress . 

S o u le .  M . E . •  B . A. Wilcox an d C.  Ho ltby 
1 989 Conservati on B io logy in the Twenty-first Century. In Conservati on for 

the TYVen ty-fi rst Century . eds. D .  West e m  and M. P e arl .  pp.  297-303. 
New Yori<: Oxford Un iversity Press. 

Speth . J .  and K S p iel ma n 
1 9 83 Energ y so u rce , p rotein metabo l is m and hunter-gatherer subsistence 

strategies.  Jouma l of Anthropol ogical Arch ae o l o gy 2: 1 -3 1 . 

Spring ,  S .  
1 982 Marine Turtle Conservatio n  in P apua New Gu i nea . I n Trad it io n al 

Con servatio n in Papua New Guinea: I mp l i cations fo r To day. eds. L. 
Moruatta .  J. Pemetta and W. Heaney. pp. 303-306. Boroko:  Institute for 
App l ied S ocial and Economic Research .  

Stead m a n ,  L B .  
1 97 1  N e ig hbors an d Kil l ers .  Ph D .  Dissertation.  Austral ian N ational U n iversity 

at C anberra . 

1 980 The H ewa of th e Laigaip River. p p .  299-304. I N  Blood and Semen . ed s. 

E .  Cook a nd D .  Obrie n .  Ann Arbor: U n ivers ity of Michigan Press . 



1992 Kinship, Religion & Ethnicity. Human Behavior & Evolution Sodety 
Meeting, Albuquerque, New Mexico. 

Stearman, A.M. and Kent Redford 

162 

1992 Commercial Hunting by Subsistence Hunters: Siriono Indians and 
Paraguayan Caiman in Lowland Bolivia. Human Organization 51 :235-244. 

Stratham, A. 
1972 One Father, One Blood. London: Tavistock 

Strickland, R. 
1970 The idea of the environment and the ideal of the Indian. Journal of 

American Indian Education 10:8-15. 

Svrciddling, Pamela 
1977 Depletion of Shellfish in the Traditional Gathering Beds of Pari. In The 

Melanesian Environment. ed. J . Winslow. pp. 176-181. Canberra: ANU 
Press. 

1982 Shelfftshing and Management in Papua New Guinea. In Traditional 
Conservation in Papua New Guinea: Implications for Today. ads. L. 
Moruatta, J . Pemetta and W. Heaney. pp. 307-310. Boroko:lnstitute for 
Applied Social and Economic Research. 

Swartzendruber, J .F. 
1993 Papua New Guinea Conservation Needs Assessment USAID: 

Washington D.C. 

Taylor, Kenneth L 
1990 Why Supematural Eels Matter. In Lessons of the Rainforest. eds. S. 

Head and R. Heinzman. pp. 184-195. San Francisco: Sierra Club. 

Terborgh, J. 
197 4 Preservation of Natural Diversity: The Problem of Extinction prone 

Species. BioScience 24:715-722. 

1992 Diversity AND the Tropical Rainforest. New York: Scientmc American 
Library. 

Terborgh, J. and J. Weske 
1969 Colonization of Secondary habitats by Peruvian Birds. Ecology 50:765-

782. 

I .. , 

t 



163 

Th omas,  Wi l l iam H. 
1 990 Are Traditional Hunting Techniques a Clue to P leistocene Extinctions? 

S ixth I ntemational  Conference o n  Hunting and G athering Societies. 
Fairbanks Alaska. 

Ticke l , O .  
1 993 Papua New Guinea Threatens Suicide. B B C  Wi ldlrre. 

Trotter, Michael and B. McCul loch 
1 984 Moas,  Men and Middens . In  Quatemary Extin ctions. eds . P . Martin and 

R.  Klein. pp.  708-727. Tucson: U niversity of Arizona P ress. 

Tumbul l ,  Col in 
1 972 The Mountain People.  New York Simo n & Schuster. 

Tuan . Y. 
1 968 Discrepancies bef'Neen environme ntal attitude and behavior: Examples 

from Europe and China.  Canadian Geographer 1 2  (3) : 1 76-1 91 .  

U l ufa'al u, B .  
1 977 The Effects of Colonization and Christi anity o n  C ustomary Land Tenure 

in the Solomons. In  The Melanesian Environment. ed.  J .  Winslow. pp . 
537-543. Canberra: ANU Press .  

Veres hchagin , N . K  a n d  G . F. 8aryshnikov 
1 984 Quaternary Mamma l ian Extinctions in N orthern Eurasia. In Quatemary 

Extinctions.  eds.  P.  Martin and R. Klein . pp.  483-51 6. 
Tucson : Un iverSity of  Arizona P ress.  

Vickers, W.T. 
1 983 The Territorial  dimens ion of S iona-Secoya and E ncabel lado 

Adaptation.  I n  Adaptive Respo nses of Native Amazon ians. eds. R. Hames 
and W. T. Vickers. pp. 393-426. New York: Academ ic Press .  

. 

1 988 Game depletion hypothesis of Amazonian adaptation:  Data from a 
native com mun ity. Science 239: 1 521 : 1 522. 

Waiko, J and K Jirigari 
1 982 Conservation in Papua New G uinea:  Custom and Tradition. I n  

Traditional Conservation i n  Papua N ew Gu inea: I m p l ications for Today. 
eds . L. Moruatta, J. Pernetta and W. Hean ey.  p p. 21 -38. Boroko : l nstitute 
for Appl ied S ocial  a nd Econom ic Research. 



164 

Wa l Ker, 8 .  
1 989 Diversity and Stability i n  Ecosystem Conservation.  I N  Conservation for 

the Tvwenty-first Century, eds.  D . Western and M, Pe arl . pp , 1 2 1 - 1 30� 
N ew York: Oxfo rd U n iversity Pres�, 

Watson , J ,  
1 965 From Hunting to H orti cu lture i n  the N ew Guinea Highlands . Ethn ology 

4 :295-30 9. 
. 

1 976 P igs,  Fodder, and the Jones Effect in Posti pomean New Gu i n�a . 
Ethnology 1 :57-70. 

. 

Webb, Melody 
1 992 The Value of Socia l Science Research For p rotected Areas. IVth World 

Congress on Natio nal  P arks and Protected Areas.  Caracas . 

1 99 1  The Gir  Park and the Maldharis:  Beyond Setting A� ide. I n  R.esi dent 
Peo p les and Nation -a l  Parks. ads.  P .  West a.nd S .  B rechi n. pp.68-88. 
Tucson : The Univers ity of Arizona P ress. 

West , P .  
1 99 1  I ntrod u ctio n .  I n  Res ident Peop les a n d  Nat ional Parks . ed s .  P .  West a nd 

S .  B rech i n .  pp.  1 -28.  Tucson: Un ive rs ity of, Arizona Press.  

West, P .  an d S .  Brech in 
1 99 1  N ational  Parks , P rotected Areas, and Resid ent Peoples: A 

Comparative Assessment and Integ ration.  In Resident Peop'es and 
N ati onal Parks . eds . P.  West and S .  B rechin.  pp. 363-400. Tucson: The 
U niversity of Arizona P ress. 

Western, D. 
1 9 89 Conservation Wrthout Parks: Wildlife in the Rural Landscape. In 

Conservati on for the Twenty-first Century. eds. D.  Weste rn and M. Pear1.  
pp.  1 58- 1 65. New Yo rk: Oxford U niversity P ress.  

1 997 I n  th e Dust of KH am anjaro. Is l and Press; Wa shington D . C .  

Wh ite, R. 
1 9 80 N ative Am ericans and the Environment. In Schol ars and the I nd ian 

Experience: Criti cal revie� of Recent Writing in Social  Science s .  ed. W. 
Svwagerty. B loom ington: l ndiana U niversity Press . 

Whitmore, T. C.  
1 990 Tropical Rain Forests . Oxford : C l arendo n Press. 



Wi lson. E. O .  
1 992 Th e  Diversity of Ufe. Cambridge: Harvard UnIversity P ress.  

Woo d! A. and G. S .  H umphreys 
1 982 Traditi on a l  Soil Conservati on in P apua New G u inea. I n  Traditional 

Conservation in Papua New Guinea: I mp l ications fo r Today. eds. L 
Mo ruatta , J. P ernetta and W. H eaney. pp . 93-1 1 �. 8oroko: Institute for 
Ap p l ied Social and Economic Rese a rch. 

Wrig ht, R. 
1 988 Anthropological Presuppos itions of I ndigenous Advocacy. An nual 

Rev iew of Anth ropology 1 7 :365-.90. 

165 



AP P E N DIX 1 

TRAD I TI O NAL H EWA KNOWLE DGE OF B I RDS 

TH EI R D I ETS AND HAB ITATS 



Appendbc t :TEK 01 Hewa Bird! 

Genus Specie!! Common n.me Hewa n.me AIl�u<1e Habitat Diet 

Casua�us bennettl Dwarf Cassowary Tellam A LGIf,B F 

Cacomanll9 vaOOlO!U8 Brush Cuckoo Awenam A Ng ,Lg,B I 

P!eudeo! lusClita Dusky Lonkeet ' We A Lg,B N 

Pachycare navognsea [),yarl Whistler Atupupe N.C B 

Henlcopeml9 longlcauda long-tailed Buzzard Fautal A B V 

Collocalta esculent. swtIt Alabll A 19,B 

Melldectes belford I Bellord's Melectldes Kun C B N/A 

Probosclger aterrlmus Palm Cockatoo Ime A B S 

PlDhul dicrous Hooded P�houl 1!lnam A Lg,B IoJF 

Allsterus chloropteru! Papuan Klng-ParTot Ke,lalkal N.C B S 

Euryotomuo oriental Is Dollarblrd Kalapanlu A Lg,B IN 

Otldlphaps nobis Phea,sant Pidgeon KIWI N,C B S/F 

Ralllni tricolor Red-necked Rail Kokoml A K,lg,B I/G 

Kulakula C B 

lylo capen!19 Gra!s OWl! Nllawt A B V 

ChrysococcYJ( meyer II Wh�e-eared Bronze Cuckoo ItItiIi N,C B 

Egretla novaeholl.ndlae Wh�&-Iaced Heron Abl A '  W V 

Ooolus szalayl Brown Oriole Krhu A K,lg,B FII 

Amblyoml9 macgregorlae Macgr"i!ofo Bower Bird labln.m C B FII 

Monarch. fraler BI.ck-wtnged Monarch Leklo A B All 

Merops phlllpplnu! Blu&-talled Be ....... ter Pelapela H,N Ng.lg,B I 

Phylloscopus trMrgatu! Island le.I-Warbler Pona�etel. N,C Lg,B 

CODES: S=seeds, F=Irul� A;arthropodS,I=lnsect9, N=nectar,V=vertebrates, l=llchens, G=generaIIstAltnude: � 

A;all;H,N=5OG-tOOOm;N,C=I000+: Habitat Saprlmary lorest;lg=old garden;K=kunll;W=wate� t=very old;I=Iew '" 
" 



Appe ndbt 1 :TEK of Hewa Bird s 

Ge n us Spec�9 Common name Hewa name Altitude Habitat D iet 

Gerygone pa lpebrosa Fairy Gerygone Phl lopalu A K, Lg 

Haltastu r Indus Brahmlny Kite Pal lmata l  A N g ,W AN 
Capr lmulgus macru rus Long-tai led N lg h�ar L uakanalu H , N N g , K  I 
Amauromts olovaceus Bush·hen Mean alu Hot N ,C Lgt , B  IIG 
All u roed us melanoUs Spotted Catbird Meana lu  Cold N , C  Lgt, B F/A 

M lc ropsttta puslo Buff-fa ced PygmV- Parrot Masttu N , C  Lgt, B L 

Tyto tenebr�osa Sooty ONls N� lawl A 8 V 

TregeUasla leucops White-faced Rob in Meanatal A B I 
C lclnnurus reglus  K ing 80P Nanam A Lgt, B F/A 
Pachycephala hyperyth ra Rusty Whistle r Noloplopnam A Lg,B I 
Ducula n.Jr�aster Pu rple Tailed I m perial p�8()n Mur  N ,C B F 
Ga l Ucoiumba rufig ula Cinnamon Ground Dove Meapulu A 19tf, B S 
Ducula zoeae Zoe I m pe rta l  P igeon Nekl A 19tf, B F 
Gerygone ch rysogaster Yel low-bellied Gerygone PetB pete n A 19, B I 
Ca�atua galellta SU lph u r-c res1ed Cockatoo N um!J A Lgt , B S 

Coraclna caeru leogrlsea stout·b l l ied CuckOO-Shrike Yatlnl A Lgtf, B A/F 
Co racln a  montana Black-bel lied Cuckoo-sh rlke Yatinl A ·  Lgtf,B A 

Cucul us satu ratu9 Or�nta l Cuckoo Palepe A Lg ,8  

oed�oma pygmBeum Pygmy Honeyeater Peteta A K, Lg Nil 

Mytagra cya no'euca Satin Flycatcher Pakatu A Lgt, 8 

Henlcoph aps alblfrons New Guinea B ronzewh1g Sis lful Nipa Ha A Lgt, 8 S/F 
M llvus mlg ra ns Black Kite Simapanal A Ng , lg , B  AN 

CODES: S=seeds,  F=1rult. A=arthropods , I=lnsects, N= nectar,V=vertebratM . L= U chens. G=genera II:!t.Attltude � -
Ol A=all ;H ,N=500- 1 000m;N .C= 1000+ :  Hab�at B= pnmary rorest; Lg=old garden ; K= ku nal;W=wate� t=.very o ld ;t-: rew 00 



Appendix tTEK 01 Hewa Birds 

Genus Species Common name Hewa name Altitude Hab�at Diet 

Galilcolumba joblenals Wh�l'-blbbed Ground-Dove Plalu N,C B F 

Lorlculus aurantlifrons papuan Hanging Parrot Maunal A 19t,B NIl 

Rhlpldura Ihrenothorax Black Fantail Puslsa H,N Lgt,B I 

Plilorrhoa leucOSllcta Spotted Babbler Nisuau A B A 

Talegalla Joblensls Brown Collared Brush Turkey Tenia A B G 

Centropus menbekl Greater Black Coucal Tel H K,Lg,B AN 

Manucodla keraudrenll Trumpet Manucode ' Tetl A Lg,B F 

Cor.lclna melaena Black Cuchoo-shrlke Teta A K,Lg,B AlF 

Cractlcus casslcus Butcher Bird Tul H,N K,lg,B AlF 

Acclpter soloensls Chinese Goshawk Tatlel H,N Ng,Lg,B V 

Aepypodlus arlaklanus Wattled Brush-turkey To N,C B G 

Monachella muellerlanna Torrent Flycatcher Elanenl A W I 

Cyclopsltta dlophlhalma (louble-<lyed Fig-Parrot Faghal A �gl,B F 

Pltllnopus perlatus Pink-spotted Fru�-Dove Fatula A B F 

Geollroyus geoffroyl Reck:heeked Parrot Klalkal N,C B F/S 

Anas walgluensls Salvadorls Teal Apumat A W W 

Dendrocygna eytonl Plumed Whistling duck Apumat A W W 

Plilormoa caerulescens Blue Jewel-Babbl8\' Nisuau A B A 

Charrnosyna josefinae Josephine's Lorlkeet Orlau N,C B N 

Charmosyna pulchella Little Red Lonkeet Onau A B N 

Charmosyna placentls Red-nanked Lorlkeet Orlau A B N 

Charmosyna wllhetmlnae Pygmy Lonkeet Onau C B N 

CODES: Soseeds, F=fnJ�, A=arthropods,I=lnsects, N=nectar,V=wrtebrates, L=llchens, GcgenerallstAltKude: -
'" 

A=all;H,N=600-1000m;N,C=1000t: Habltlt B=pr1mary lorest;Lg=old garden;K=kunat,W=water, \=very old;I=Iew '" 



Appendix 1:TEK or Hewa Birds 

Genus Species Common name Hews name AJt�ude HabHat Diet 

Ptilinopis r?oioll WhHe-breasted FruH-Dove Tsal N,C B F 

Dacelo tyro Rurous-Bell Kookabun! Vamvall Uwowla H,N 19t,B AN 

Halcyon megarhyncha Mountain Klngrlsher . Vamvall A 19r,B AN 

Eclectus roratus Eclec\u! Parrot Vallo N,C ltgr,B SIF 

Coraclna morlo Black-shouldered Cucko<>-.hrike Yatlnl A Lglr,B A 

Coraclna .chls!lcep9 Grey-headed Cucko<>-.hrike Yatlnl A 19tr,B F 

Cractlcus quoyl Black Butcherblrd Puka A Lg,B G 

Pitta erythrogaster macklotll Blu&-breasled Pitta Wal A Lgl1, B IIA 

Aegotheles In sign. Feline Ow1el-nlghtJar Yallpap A B I 

Plilinopus nanus Dwarf FruH-Dove Wallap A B F 

Pitta vef'!llcolor Noisy Pitta Walw3la A Lgtr,B IIA 

Eudvnamvs scolopacea Common Koel Wanalnam A 19t,B I/G 

Dleaeum peclerale Papuan Flowerpecker We.analu A Ng,lg, B F/A 

Centropus pha.lanlnus Pheasant Keel Wlnlalnam A Lgt,B G 

Serlcomls vlrgatus Scrub Wren Wlslnep A Lgl,B I 

lorlus lory Western Black-Capped lory We A Lg,B N 

Clytoceyx rex Shovel-billed Klngrlsher Plbuka A '  B AN 

Rhlpldura hyperthra Che!ltnut-beilled !IIntall Anapf A Ng,Lg, B 

Rhlpldunl ruMors. Rufous-backed Fantail Anap! A Ng,Lg,B 

Egrena plcata Pled Heron Abr A W V 

Ser1culus aureu9 Flame Bowerbird Sipap C B FIA 

Peltops montanu9 Mountlln Peltop9 Tellan A Ng,lg, B 

CODES: S=seeds, F=rruH, A=arthropods,I=lnsectll, N=nectar,V=vertebrat8l, l=llchenl, G=generaIIstAnHude: :::; 
A=all;H,N=600-1000m;N,c= 1000+: Habitat B=primary rorest;Lg=old glrden:K=kunal:W=water: \=very old:l=!ew 0 



Appendix trEK 01 Hewa Birds 

Genus Species Common name Hewa name Altitude Habll3l Diet 

Rhyticeros pllcatus Hornblll Tellme A e FIG 

Aquila gurneYI Gurney's eagle Tolual N,C e V 
TIe"a N,C Ng,Lg,e 

Harpyops� novaegulneaa NIlW Guinea Horpy's Eagle Un�au A Lgl,e V 

Pachyeephala soror &lote(8 Whistler.! Uwalsa A LgI,e 

Tanyslptera h ydrocho"" Little Parad�e Klngllsher Yamyall Compara N,C B NV 

Tonyslplera galolea Common Paradl91 Kingfisher Yamyall Compala N , C B NV 

Paradlsaea raggana Ragganna BOP Yau A Lgr,e F/A 

Relnwardtoena relnwardtll Greal Cuckoo-Dove Yekowa A e F 

Nectarlna lugula"" Yellow-bellied Sunblrd Yaunam A Lgl!,e N/A 

WAPINTOA"" Waplnloa N,C B I 

Megapodlus rreyelnal Common Scrub rowl Weir. N,C B G 

Eulaeesloma nlgropectus Wattled ploughblll Wlplnam N,C B 

Malarus cyanocephalus Emperor Falry- wren ISlsapl H,N Ng,Lg,B I 

Tr1Choglossus haematodus Rainbow Lorlkeet We A Lg,B N 

Rhlpidura leucophrys Willie Wagtail Mopagalalo A K 

Porzana tlbuensla SpoU"s Crake Tal Tal Nok H '  K,Kt IIG 

Geonroyus simplex BlulHXlllared Parrot Klalkal N,C B S 

Podargus ocellalus Marbled Fnogmoulh Mok A Lgl,B W 

Nlnox ruTa Rulous DNls Nllawl A B V 

Zosterops Novaegulnneae New Guinea Wh�e Eye Yenuk A Lgt,B G 

Zoslerops .rt1Irons Black-Ironted Wh�e-eye Yenuk A 19t,B G 

CODES; S=seeds, F=IrU�, A=arthropods,I=lnsects, N=nectar,V=verteb�es, l�llchens, G=generallst.M�ude; � 

A=all;H,N=500-1000m;N,C"1000t; Habll3t B=prlmary lorest;Lg=old garden;Kzkunal;W=watar, t=very old;f:olew -..I 
... 

, 



Appendb( t :TEK of Hewa Birds 

Genus S pecies Com mon name Hews n a m e  Altitude Habitat  Dlel 

Zmrterops rusck:a p i l i  us Western Mounla ln Wh�e-eye Yenu k A 19l, B G 

Xanthotls flavlwtnter Tawn y Breasted Honeyeater Tobla lbak A K, l g , B  G 

Drymode s su pere i l laris Northern Stru b  Robin Akupana A B I 
Caco mantls ea!lta nel\lentrll Chest n ut-breasted Cuckoo Awena m A Ng , lg , B  I 

Pti l inopus ornatus Ornate Frun- Dove Fatu la A B F 

Mlcroeca gr lseoce � Yellow-leg ged Flycatche r Pol /patn A 19 tf, B 

M k: roeca nalJOVirescens Oltwre Flycatcher Pol lpata A 19tf, B 

Geryg one eh loronotu !l G reen- ba cked G erygone Ph l lopatu A K, lg 

Oed tstoma Hkllophu9 Dwarf Honey ealer Peteta A K, l g  Nfl 

. M vzomela cruentata Red Myzo mela I tlmpl C B Nfl 

Egretta garzetta Uttle Egret Abf A W V 

Eg retta a lba G reat E g ret Abf A W V 

Ptllin opu9 mag nttlcus Wom poo Fru it Dove Alualu A 19tf, B F 

C lcln nuru 9 magnfflcus M a g n ificent BOP Awoo Ptta l  A 19t ,B FJA 

Hem l procne mystacea Moustached Tree-swift tta ln A Ng, l g , B  I 
Paehycephala aurea Golden backed Wh�ler Atu pe  A N g , l g , B  I 
Pstttrk:has fulg ld u s  Vultu rlne Parrot Awta N , C '  B F 

M ela nocharls n�ra Black Berrypecke r TelM A 19tf, B F 
Rha m p hocharls crasslrostrl9 Spotted Berrypecker Ell Hot A Lgt , B  F 
Malaru s g rayl Broad-bil led Fairy-wren I slsapl H, N Ng , lg , B  I 
Mel lpotes fu mlgatu s Com mon Smoky Honeye-a:ter lta l l  N,C 8 F 
Melecttdes torq uatus Ornate Mel ecUdes ltal l  N,C B N/A 

CODES : S=see(js I F=rru ttl A=arth ropods, l= Inseda , N=nectar I V=yertebrates , Lp;llchens,  G ;;  g enera I Ist .AltHu de: ,..... 

A=al l ; H , N::500- t OOOm; N,C= t OOO+:  Ha b�at B�pr lma ry ro rest ; Lg;;old garden ; K;;ku nal ;W=wa te r; t:very old ;f=few ;:j 



Appendix I:TEK 01 Hewa Blrd9 

Genus Specie9 Common name Hewa name AII�ude HaMat Diet 

Myzomela eques Red·throated Myzomela ItHapl C B Nil 

Myzomela adolphlnae Mountain Red-headed Myzomela IlHapl C B NIl 
Myzomela nlgrtla Papuan Black Myzomela I\ltapl C B Nil 
1 81 1 2Lalaga atrovtrens Black-brewed Triller KekeUa A K, lg,B F/A 
Scythrops novaehollandlae Channel· billed Cuckoo Kghal H,N Ng,Lg,B IIG 

Raliina lorbesl Forbe9' Forest Rail Kokoma A K,lg,B IIG 

Melldectes rulocrlnalls Yellow-brewed Melectlde!l Kun C B N/A 
Paradlgalta brevicauda Short-tailed Paradlgalla K�I C B FIA 

PKohul lerruglneus RUsty PHhoul Lablnam A K,lg,!l FII 

Ptilinopuo 9uperbus Superb FruH-dOYe Luapa A Lgtl,B F 

Ceyx lepldus Dwar! Klngliliher Manepnam A Lg,B AN 

Alcedo Oazurea Azur Klngllsher Manepnam A Lg,B AN 

Acclpter novaehollandlae Grey Goshawk Masua I N,C B V 

Acclpler melanochlamys Black·mantled G09hawk Masual N,C B V 

Megacrex Inepta New Guinea Flightless Rail Meanalu Hot H,N K IlG 

Rhlpldura ru five n trI!I Northern Fantail Melaghallp A Lg,B I 

Monarcha chrysomela Golden Monarch Mogalpupe A '  Lg,B Nt 

Mellphaga albonolata Scrub WhKe-eared Mellphaga Nlatlll A K,Lg,B FII 

Pachycephala monacha Black Headed Whistle r Noanlmano A Lg, B  

Pteridophora alberti King 01 Saxony BOP ' Malkun C B FII 

Craleroscells murlna Rusty Mouse Warbler Osaunam A Lgt,B I 

Macropygla n Igrlro91rls Black·Bllled Cuckoo-Dove PaKe Altalnam N,C B F 

CODES: S=seeds, F=Irun, A=arlhropodS,I=lnsects, N=neclar,V=W!rtebrates, L=llchens, G=gener.lIIslAltnude: 
-

A=all;H,N=500- 1000m;N,C= l000t: Habttat B%prlmary lore!l;lg=old garden;K=kunal;W=water; t=W!ry old;I=Iew --l 
'" 



Appendix 1 :TEK 01 Hewa Bird s 

Gen us Spec�s Com mon n ame Hewa n ame AltHude 

Macro pygla a m bolnensts Brown Cuc:koo. Dove Pa�e F� A 
Ha Uastu r sphenurus WhtstUng K�e S imapa n.t A 
Me�Uestes megarhync�us Long-bil led Honeyeater Stsl nek ! A 
Gymnopha� a l bertbll l  Papua n Mt P�eon Ta l �efl N,C 
Ptil ln opus pulchel lus Beauttfu l FruM-Dove Taunam A 
Manucodla chalybata Crln kle·col la red Manucode Tell A 
Dlcrurus hoitentDttu9 Spangled Orongo Tet1kal H,N 
Mal urus atbosc:apu latus Wh�e--shouldered Fairy-wren Tu al lko H , N  
Plthoul cristatus Crested P�houl  Vatpo1 A 
Aegotheles a l berttsl Mountain ONlet-ntg h�ar V� l Ipap A 
Ha lcyon macleayll Forest K�ngftsher Va mya l l  A 
H alcyon sa n cta Sac:red Kingfisher  Ya mya l l  A 
Coraclna boye rt Boyet! Cuckoo-shrike Vatlnl A 
Col i  unc:lnc:l  a megarhyncha Uttle  Shrike Th rush Ya ulo A 
Toxo rh a mphus pollo pterus Slaty-ch inned LongbHI Yaunam A 
Serlcorn ls becarl l  Becca ris Scrub-wre n Wtslnep A 
Serlco rn ls arfaktanus Grey-g reen Scrub-wre n Wlslnep A '  

CODES: S=aeeds, F=fru lt,  A= a rth ropods, I= lnsect9, N= n ecta r, V=vertebrates, L=llchens,  G:oge n era l lSt.Altftude: 
A=all ; H , N=500- 1 000m;N ,C= 1000+: Habitat B= prlma� forest; Lg�old garden ; K=kunal;W�water; t=very old;f=rew 

';' - - - --

Habttat Diet 

1 9 tf, B  F 
Ng, Lg, 8 AN 
K, Lg ,B  IIF 

8 F 
Lg,B F 
Lg , B  F 

N g , L g , B  

Ng , Lg , 8 
B A 

8 I 
19f, 8 AN 
1 9 f, B  AN 
Lgtf, B AJF 
19t, 8 A 
Lgtf, 8 NrA 
Lg t, 8  I 
Lgt , 8 



AP PENDIX 2 

TH E RESI DENC E O F  SELECTED HEWA MALES 1 98 8-1 996 



Appendbc 2 :Male Re1Iidency 1 981>- 1 996 

IndMdual . Reference Clan 1988 Ground 1988 Ground link 1996 Ground 

Tlmllap Wislp M Wislp 

2 Wl5lp WI.lp F Wl9lp 

3 TIll Wislp M FoHn!" . 

4 Wislp WI.lp F Wlslp 

5 T.Men T.I\'ien F T.Nlen 

6 Tamllap Tsl\'ien M TSNlen 

7 Wa.lp Wa.lp F Wa.lp 

8 Tamllap Tamllap F Tamllap 

9 Tamllap Tamllap F Dead 

1 0  Pawallp TamHap M Tamllap 

1 1  Wblp WI.lp F Tukl 

12 Ulanl Ulanl F Dead 

1 3  Ulonl Ulanl F Ulanl 

1 4  Ulanl Ulanl F Kanalp 

15 Ulanl Ulanl F Ulanl 

CODES: F�lalher; M�malher; B� brother; W=wWe; Z=.bler; C�church; J=JaU;PM=Part Moresby; D=dead 

. - .... -

1 996  Ground link 
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Appendix 2 :Male ReJldency 198R-1996 

Individual ' Reference Clan 19a8 Ground 1988 Ground link 1996 Ground ' 996 GrQund link 

16 Ulonl Utonl F Utonl F 

17 Utonl Utonl F Utonl F 

18  Ulonl Ulonl F Dead D 

19 1.11 Utonl M Dead D 

20 lall Ulonl M Dead D 

2 1  Walpa Lato Wa
.
lpa Lale F Slslmen M 

22 Walpa Lalo Ulonl F Dead D 

23 Walpa Lalo Utonl FM Walpa W 

2� Walpa Utonl W Walpa F 

25 Utonl Utenl F Puall M 

26 Wl!lp Tamltap M Tamllap M 

27 Yatellp Tsaglropl F Galaga M 

28 Wonl Tsaglropl FM WKA M 

29 WkA T5ag8ropl M WKI W 

CODES: F=liItnerj M"mother. B= brother; W=w1Ie; Z�s\9ter; C=church; J=lall;PM=Port Moresby; D=dead 



Appendix 2 :Mal. Residency 1 9M- 1 996  

IndNldual . Reference Clan 19.'lS Ground 19S8 Ground lI"k 1996 Ground 1996 Ground link 

30 Yatellp Tuglropl F dead D 

3 1 Kanatp Galaga F Galaga F 

32 Kanalp Galaga F Kanalp F 

33 Kanalp Kanalp F Kanalp F 

3� Yatellp Yalellp F Yalellp F 

35 Yatellp Galaga F Val.llp F 

36 Isumanlp . Galaga F Isumanlp F 

37 Kanalp Galaga, Ambl F GoloUa, Ambl F 

38 Unamlp Unamlp F Dead D 

39 Unamlp Unamlp F Unamlp F 

�O YatellpIYakasone Unamlp M Unamlp M 

� 1  Unamlp Unamlp F Dead · D 

�2 Unamlp Unamlp F Unamlp F 

�3 Unamlp Unamlp F Tamltap W 

H Unamlp Unamlp F Dead [\ 

CODES' F=!alhe!: M=molher; B= brother; W=wlfe; Z=slsler; C=church; J=)all;PM=Port Moresby; D=dead � 

O;l 



Appendb! 2 :Male Rosldoncy 19M-1996 

Ind�ldual , Reference Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

46 WK A Unamlp W Dead D 

46 Unamlp Unamlp F Unamlp F 

47 Unamlp Unamlp F Wk station C 

48 Arlnl Unamlp W Unamlp W 

49 Unamlp Unamlp F Unamlp F 

50 Unamlp Papubuk F Unamlp F 

61 Unamlp Unamlp F Unamlp F 

62 Wl5al Unamlp W Port Moresby PM 

63 Unamlp Unamlp F Dead D 

54 Walpa Tukl FM Tukl FM 

55 KalUlap Tamllap M Wone W 

66 Katilia p Wone BW Wone BW 

67 Wone Won. M Wone M 

68 Pawallp Won. FMM Wllno FMM 

CODES: F'!altler; M=mothor; B= brother; W=wtle; Z=sillter; C=church; J=Jall;PM=Pmt Moresby; D=d.ad 



Appendix 2 :Male Residency 196�- 1 996 

Individual . Relerence Clan 1988 Ground 1 968 Ground link 1996 Ground 1996 Ground link 

59 Puall No Puall No F Puall No F 

60 Puall No Puall  No F Puall No F 

61 Weslp Puall No ZH Puall No ZH 

62 Puall Yaln Puall No M puall No M 

63 Wllpa Lllo PUIII No M Puall No M 

64 Tslvlen Wanlp W Wan lp W 

65 Tamllap Tukl M Wlslp FM 

66 Tukl Tukl F Tukl F 

67 Walpa Tukl W Tukl W 

68 Ts�len . Tukl M Tukl M 

59 TSNlen Tukl FM Tukl M 

70 Wk Abual Wk Abual F Wk Abual F 

7 1  Tukl Tukl F Dead D 

72 Puall Yaln Puall Yaln F Dead D 

73 Tamllap Tukl FM Tukl FM 

CODES: F;falher; M"molher; B; brolher; W;w�.; Z;,lsler; C;church; J;Jall;PM;Port Moresby; Q;dead ... 
.. 
0 



Appendix 2 :Male Residency 19Ba- 1996 

Indlllklual . ReFerence Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

88 Tamllap Puall Yaln M PuaU Yaln M 

89 Puall Yaln Puall Yaln F Puall Yaln F 

90 Puall Puall Yaln F Puall Yaln F 

9 1  Wlslp Wlnaa W Wlnaa W 

92 Wlslp Wlnaa BW Jail J 

93 Wblp Winaa BW Jail J 

94 Wblp Wlnaa BW Jail J 

95 Tukl Wlnaa FM Jail J 

96 Wlnaa Wlnaa F Dead 0 

97 lall Wlnaa w Wlnaa W 

98 Kanalp Kanalp F Dead 0 

99 tall Kanalp M Dead 0 

100 Kanalp Kanalp F Kanalp F 

1 0 1  T9111len Kanalp W Puall M 

102 Kanalp Kanalp F Kanalp F 

CODES: F=falher, M=molher; B= brolher; W=w1Ie; Z:slsler; C=church; J=jall;PM=POi1 Moresby; D=dead -
'" 
-



Appendix 2 :Male Residency 198!!r1996 

Ind�ldual ll Rererence Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

7. Tamllap lukl FM Walpa M 

75 Waipi Tukl FM Dead D 

76 TUkl Tukl F lukl F 

77 Puall Yaln Puall Yaln F Puall Yaln F 

78 Puall Yaln Puall Yaln F Puall Yaln F 

79 Puall Yaln Puall Yaln F dead D 

80 Puall Yaln Puall Yaln F PUAII yaln F 

8 1  Puall Yaln Puali Yaln F Dead D 

82 Puall Yaln Puall Yaln F Dead D 

83 Puall Yaln Puall Yaln F Puall Yaln F 

a. Puall Yaln Puall Yaln F Dead D 

as Puali Yaln Puall Yaln F Puall Yaln F 

86 Puall Yaln Puali Yaln F Puall Yaln F 

87 Tamllap Puall Yaln M Puall Yaln M 

CODES: F=lalher; M=molher. B= brother; W=wfe; Z=slster; C=church; J=lall;PM=Po� Moresby; D=dead 



AppendtK 2 :Malo Rosldoncy 198e-1996 

IndfJldual II Rotoronce Clan 1988 Ground 1968 Ground link 1996 Ground 1996 Ground link 

103 Kanalp Kanalp F Kanalp F 

104 Kanalp Kanalp F Dead 0 

105 Fawlp Nomlep Fawlp Nomlen' W F awlp Nomlen W 

1 06  Kanalp Kanalp F Kanalp F 

101 Khalaon Kanalp M Kanalp M 

108 Fawlp Pavlon ,Fawlp F Fawlp Pavlen F 

109 lall Kanalp MM Puall MF 

1 10 lall Kanalp MM Puall MF 

1 1 1  Tamllap Kanalp W Kanalp W 

1 1 2  Tamllap Kanalp M Kanalp M 

1 1 3  Wlna Wlna F Wlnaa F 

1 14 Walpa Wln.a M Wlnaa M 

1 15 Walpa lalo Wlna. M Wlna. M 

1 16 Walpa Lalo Winaa M Wlnaa M 

CODes: F;!ather; M;mother; B; brother; W=w'!e; Z=slster; C=church; J=jall; PM=Port Moresby; O=ctead 

, 



Appendix 2 :Male Residency 1988-1996 

IndNldual . Reference Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

1 1 7  Opalpa Opalpa F Opalpa F 

1 1 8  Opalpa Opalpa F Opalpa. F 

1 19 Opalpa Opalpa F Opalpa F 

120 Opalpa Opalpa F Opalpa F 

121  Opalpa Opalpa F Opalpa F 

122 Utonl Opalpa W Opalpa W 

123 Kanolp K·analp F Kanalp F 

124 Unamlp/l,umanlp Kanalp 104 Kanalp t.1 

125 Kanalp Kanalp F Kanalp F 

126 Kanalp Kanalp F Kanalp F 

127 Yalel lpfYakasone Kanalp W Kanalp W 

1 28 Tamllap Kanalp F Kanalp F 

129 Puall  Yaln Puall Yaln F Dead 0 

1 30  Puall Yaln Puall Yaln F Puall Yaln F 

131 fluall Yaln Puall Yaln F Puall Yaln F 

CODES: F=lalher; M=mother; B= brother W=w·'e; Z=sl,ler; C=church; J=Jall;PM=port Moresby; D=dead -
00 
.. 



Appendix 2 Male Resldency' 196e-1996 

Individual II Reference Clan 1966 Ground 1986 Ground link 1996 Ground 1996 Ground link 

132 Puall Yaln Puall Yaln F Puall yaln F 

133 Kanalp Kanalp F Kanalp F 

134 Isumanlp luenl M luo!ll M 

135 Wonl Wonl F Wonl F 

136 Tukl Wonl M Wonl M 

137 Tukl Wonl F Wonl F 

138 Wonl Wonl F Wonl F 

139 Wonl Wonl F Wonl F 

140 Pawallp Wonl M Dead D 

1 4 1  Wane Wane F Wane F 

142 Wane Wane F Wane F 

143 Wonl Wonl F Wonl F 

144 Wane Wane F Wane F 

1 45 Wane Wane F Wane F 

CODES: F=Ialher; M=mother; B= brother; W=w'!e; Z=slsler; C=church; J=Jall;PM=Port Moresby; D=dead 



AppendlK 2 :Male Residency 1988· 1996 

Individual . Reference Clan 1988 Ground 1988 Ground link 1 996 Ground 1996 Ground link 

148 Wone Wone F Wone F 

1 47 Wone Wane F Wane F 

148 Wone Wane F Wane F 

1 49 Wone Wane F Wane F 

160 Wonl Won l F Dead D 

1 6 1  Won l WK Indlap FFM Wone F 

162 Wonl Won l F Follnl W 

153 Wane Wane F Follnl W 

1 54 Follnl Follnl F Follnl F 

1 55 Follnl Follnl F Follnl F 

156 Follnl Follnl F Dead D 

157 Puall Folln l M dead M 

158 Pu." Fol ln l M Follnl M 

159 Follnl Folln l F Follnl F 

160 Tenlp Ten lp F Wka Sialion C 

CODES; F;lalhBr; M;molher; B; brolher; W;wne; Z;slsler; C;church; J=lall;PM;Port Moresby; D=dead � 

� 



Appendix 2 :Male Residency 1988-1996 

IndNldual * Relerence Clan 198a Grounq 1988 Ground link 1996 Ground 1 996 Ground link 

1 6 1  Walpa Follnl M Follnl M 

162 Walpa Follnl M Dead D 

163 Won l Follnl W Follnl W 

1&4 Wkp Abual Wkp Abual F Wkp Abual F 

165 Wk Indlap Wk Abua.1 W Wk Abu.' W 

168 . Wk Indlap Wkp Abual W Dead D 

167 Wk Abual Wkp Abual F Wk Abual F 

168 Wk Abual Wkp Abual F Wkp Abual F 

169 Tukl Wkp Abual M Tukl F 

170 Wkpa Wkp Abual F Wk Abual F 

171  Tetenam Wk Abual M Wk Abual M 

172 Wk Abual Wkp Abual F Wk Abual F 

173 Wk Indlap Wkp Abual W Wk Abual W 

174 Wk Abual Wkp Abuai F Wk Abual F 

CODES: F=Ialhe� M=molher; 8= brolher; W=wle; Z=slsler; C=church; J=lall;PM=Port Moresby; D=dead 



Appendix 2 : Male Resldency
·
19B8-1996 

IndlYldual • Reference C la n 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

175 Wk Abuaf Wkp Abua' F Wk Abua' F 

1 7 6  W k  Abua' Wkp Abua' F Wk Abua' F 

177 Opiliap Wkp Abua' W Dead 0 

1 78 Pawallp Wkp Abua' M Wkp Abua ' M 

1 79 Unamlp Wkp Abua, M Tukl M 

1 80 Wk !'bua' Wkp Abual F Wk Abua' F 

181 Follnl Telenam M Dead 0 

182 Yatelip Telenam M Telena m M 

1 83 Yatellp Tetenam M Tet"nam M 

1 84 Wk Abua' Tetnam MM Wkp sin L 

185 Follnl Telenam M Telenam M 

1 86 Mapu� Wlslp W Wkp SI.llon C 

1 87 Wk Indlap Wk Indlap F Wk Indlap F 

1 88 Waalp Wk Indlap FMM Wk Indlap FMM 

189 Wk Indlap Wk Ind lap F Wk Indlap F 

CODeS: F='ather, M=molher; B= brother; W=wt!e; Z=slster; C=church; J=Jall;PM=Port Moresby; D=dead -
00 
.. 



Appendix 2 :"1ale R •• ldenc� 19Se-l996 

Indwldual M Relerence Clan 1988 Ground 1988 Ground link 1996 Ground 1996 Ground link 

1 90  Wk Indlap Wk India F Dead D 

191  Wanlp Wk Indlap "1 Wk Indlap "1 

192 Tukl Wk Indlap W Tukl F 

1 91 Wk Indlap Wk Indlap F Wk Indlap F 

19. Wanlp Wk Indlap "1 Wk Indlap "1 

195 Wk Indlap Wk Indlap F Wk Indlap F 

196 Follnl Totonam "1 Telenam "1 

197 Wi9lp Wkpa station F"1"1 Wkp Stallon F"1"1 

195 Tetenam Tetenam F Tetnam F 

199 Utonl Utonl F Ulanl F 

200 Wlslp Wkpa station F Wkp station F 

20 1  Wa91p Utonl "1 Utonl "1 

202 Follnl Ulonl W Dead D 

203 TamHap Utonl W Ambl WS Iino Kanlap Olum W 

CODES: F=Iather; "1=molher; B= brother; W=wlfe; Z'9·,ter; C=church; J=Jall;P"1=Port "1oresbv; O=dead 



Appendbc 2 : Male Residency 1 988-. 1 996  

IndMdual . Reference Clan 1 988 G round 1 988 G rou nd IInl( 1996 Grou nd 1996 Ground l in k  

Wkp Abuar Telenam Dead o 

Utonl Ulonl F Dead o 

CPOES: Fc�ther; M==molher; B� brother W;;wtre: Z;;;sI91er;  C=church; J=lall; PM=Port MoresbV; O:::de ad 

.. - _ .. --
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