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Anihropogenic factors are responsible for global decreases in biodiversity. Mitigating 

such decreases is centrai to the concept of sustainability. The concept of sustainability 

represents a "retum to nature" approach. This ideological approach recognizes that an 

awareness of and adherence to ecological principles is required to achieve sustainability . 

Taken as a group these ecological principles are referred to as "natunl theory". A 

particular subset of natural theory, called competition theory, describes how animal 

species which are competing for ümited resources rnay coexist 1s it possible that the 

"solutions" derived by nature are in fact models for resolving competition between human 

animal (HA) and non-human animal (NHA) species? 

The thesis uses conceptuaikation rnetbds and insgbt thecmy to develop a Sustainable 

Resance Partition& (SRP) Mode1 whidi describes how HA and NHA species can move 

from cornpetition to CO-ecistenœ. The utinty of the modd lies in its abinty to sitmte 

humais as a part of natue and as a coasequence s h a  the &al of sustainable development 

This new goal t aks  exception to the antiropocedric, monespecific and "domnion 



perspective'' defnition of sustainable devdopment intmduced by the WCED (1 981). The 

model makes sigmfïcant contn%uticms in the area c o m n  to bot h cornpetit ion theory and 

sustainabiby andnotes theovedap in appmach and teminolopy between these areas. The 

outcornes of the model inchde a new e m p b i s  on asymnetricdly expbitative cornpetitive 

relaions hip s and contes t ed es sait id-mewable and essent ialantinuing resources. 

Consideration of the degm of substitutability of reswces is recqgized as criticai and 

bound by taxaiomy Givai the role of intraspecific HA competition in e~mction of NHA 

sp- additionai emphasis is plaœd on undastandhg domhant commity  dy nanics. 

Findly the role of domiiant and subordhate cornpetitors, and, respectively. thei effects 

and responses in intaspecific competitio~ is provided. 

The model was applied in d Mozanbique wherc bask exp bratory field resarch was 

undataken to develop an undastandhg of HA and NHA resource use in a competition 

setting The competing species were PIoœus olivaceicep, the Olive-headed Weaver, and 

Homo sapkm, a locai humai popuiaîion. The modd examines each contested resource and 

demanstratts, thmigh analysis of the resairce utkation h d i o n  (RUF), a meam of 

sustainablepartition@. Themodel is peralizable to theextent that it rnay be used in any 

HA-NHA setting Findly, the model resuls in new knowkdg in the form of a clm. 

explmatory , practical and prediaive set of propasitions which provides for the coexistence 

of human and non-himan a n i d  specks and thus makes a direct and valuable contniution 

to sustinability . Such a contniution bas enornus poteniid and directly addresses the 

pressing need identifiai by Chapn (1996) that "the concept of sustainability [bel applied 

to naturai ecosystems". 
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The global land surface area is approximaiely 148,300,000 square kilornetres and the 

majority of the 1.4 million known species ùihabiting our biosphere live on this finite 

surface (Earth Facts 2000, Governrnent of Australia 1995, Wilson 1988). AU of these 

species interact in space and tirne through shared use of resources. Such sharing, under . 

conditions of limited resource supply, results in competition (Curtis 1983). On a global 

scale the primate, Homo sapiem, is cunently the undisputed winner of such competition; 

the species inhabits almost every terrestrial niche, consumes vast amounts of resources 

and is approaching a population estimated at over six billion individuals (Museum of Man 

1997; Keddy 1989). 

Such success in cornpetition cornes at a cost. Within the human animal (HA) species not 

al1 individuals have equal access to global resources. Approximately 1.3 billion people 

world-wide live in poverty and these people are situated pnmarily in tropical areas of the 

world (Africa News 1996; Wilson 1988). Moreover, both advantaged and disadvantaged 

portions of the global human population exert a combineci effect upon non-human animal 

(NHA) populations. These anthropogenic effects indude habitat loss, loss of 

biodiversity and increased rates of extinction. Again, these effécts are most ciramatic in 

tropical areas of the world. For example the rate of conversion of naturai habitat to 

agriculture over a twenty year penod between 1960 and 1980 was between 36.5 and 

37.8% in tropical developing corntries and 4 . 1 %  in North America (Swanson 1999). 

Alarm regarding species los  seems warranted as tropical forests are estimated to contain 

50% of the world's species whüe making up only 7% of land m a s  (Wilson 1988, 
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Swanson 1999). As a result of cornpetition, tropical areas of the world are in dire need of 

a means to sustain both human and non-human animal species. 

The relatively new concept of 'sustainability' has provided opportunities for re- 

examining the future of planet Earth. The emphasis within sustainability has remallied 

largely anthropocentric, focussing on political (O'Riordan 1 993; Choucri 1999), economic 

(Pearce 1993), social and cultural dimensions (Sachs1999; Eichler 1999). A focus on 

nature (Harcourt 1994) and the b'ecological realities" ûf our existence (e.g., the Second 

Law of Thermodynamics, see Rees 1988, 21) appears to be missing. In contrast, some 

authors have argued that the success of sustainability at conceptual and applied levels is 

dependent upon our connection with nature (Bryden 1994b; Wilson 1 998), our ability to 

leam fkom nature (Suzuki 1998); an understanding that ecology sets the rules and 

regdations for r u ~ i n g  the domain (George 1997) and the conclusion that human culture 

must adhere to basic p ~ c i p l e s  of ecologicai sustainability (Chapin et al. 1996; Rees 

1988). The use of ecological theory in approaching sustainability has, however, been 

largely ignorecl. Chapin (1996, 1017), for example, States that "the concept of 

sustainabihty has not been appiied to natural ecosystems". As such, the rift between 

sustainability and applied ecological theory remains. 

Post-modern thought suggests that the nature versus human culture dichotomy is a false 

one which creates "dual prisons" (Descola and Palsson 1996, 3). The post-modem 

response to this dichotomy is to "exchange concepts and perspectives across this divide" 

(Descola and Palsson 1996, 11). These infonning exchanges between nature and human 



culture, which illustrate the d e s  of ecology that human culture must adhere to in order to 

achieve sustainability, may be collectively referred to as a 'rehim to nature' approach. 

Within the general context of a return to nature approach the ideas of co~ection, 

convergence and interdependence of human animal (HA) and non-human animal (MIA) 

cultures suggests a body of 'natural theory ' which applies to both. Examples of natural 

theory include natural selection, sexual selection, optimal foraging and competition 

theory. Cornpetition theory is relevant and important in the context of sustainability 

becaw it explains how animal species are sustained or coexist when linked by 

competition for common resources (e.g., honeycreepers, Pimm et al., 1985; bats, Hickey 

et al., 1996). The theory hûs not been applied to settings where HA and NHA species 

are competing for resources. 

If ecology is a comerstone of sustainability, and does not distinguish between HA and 

NHA species, and competition theory demonstrates how animai species may coexist, 

then sustainability can be achieved by applying competition theory to both human and 

non-hurnan species. Accordingly, this thesis shifts the anthropocentric focus of 

sustainability to a more ecocentric emphasis and asks: "Can we take competition theory, 

which explains how competing non-human animais are sustained, and apply it to a setting 

where the stakeholders are an HA and an NHA species?". 

This thesis undertakes the novel approach of applying competition theory in an effort to 

sustain both HA and NHA species, which, in tum, requires the development of a model. 

The model, as a systematic representation of logical analysis, explains and predicts how 
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HA and NHA populations may move fiom competition to coexistence. The model is 

then applied in the research setting of d Mozambique where a local human animal 

population and a non-human animal population, the Olive-headed Weaver, are competing 

for resources. 

The research goal and objectives are articulated as follows: 

Goal 

To use competition theory to develop and apply a model which allows HA and NHA 

populations to move from competition to coexistence and in doing so, enhance the 

sustainability of both. 

Obiectives 

1 .  To demonstrate that: 

sustainability marks a ' r e m  to nature' in the fonn of naturai theory; 

a particultu form of natural theory, c d e d  competition theory, provides a means by 

which HA and NHA species rnay partition resources in a sustainable marner and 

thus coexist, 



2. To develop a model based upon cornpetition theory that describes how HA and NHA 

species may coexist through the partitionhg of contested resources and thus 

contribute to the sustainability of both. 

3. To test the model by performing basic research in Mozambique, in a setting where an 

HA and an NHA population are competing for resources. 

4. To discuss the utility of the model in the research sening. 

5. To discuss the broader applicability of the model. 



A literature review is a systematic, explicit and reproducible method for identifjring, 

evaluating and interpreting the existing body of recorded work produced by researchers, 

scholan and practitionea (Fink 1998). This literature review, guided by the research 

objectives, explores three discrete themes or "areas of devance": 

Sustainability asa Retum To Nature 

Sustainability and Natural Theory 

Sustainability and Cornpetition Theory 

2.1 Susbinability as Retum to Nature 

There is no single univenal definition for the word sustainability (Pearce et al. 1989; 

Pearce and Turner 1990). Indeed there is disagreement about whether the word itself is 

intended to express a 'concept' (Bryden 1994b, Rees 1988), a 'notion' (Turner 1993; 

Bryden 1994a; Munslow et al. 1995), a 'state' (Bryden 1994s) or a 'goal' (Turner 1993). 

These difficulties have not precluded attempts to organize more generai approaches 

(Caldwell 1998), perspectives (Tumer 1993), and principles (Turner 1993; Chapin et al., 

1996). Such generalizations avoid disagreement at the level of definition and provide a 

platform fiom which productive ideas may be emage. This thesis will use the word 

'concept', as a synonym for 'general idea', and as an antecedent descriptor to the tem 

sustainability . 



A variety of approaches to the concept of sustainability are recognized. Becker (1 999, 4) 

suggests thaf currently, ecological economic approaches are dominant (while approaches 

in social ecology, environmental history and environmental sociology are aiso present) 

and suggests that such approaches ignore sustainability as "a topic of research that is 

basically social". Nordhaus (1992) recognizes a technocentric approach, Rolston (1988) 

an ecocentric approach and Tumer (1993) an economic approach. While a discussion of 

al1 of these approaches is beyond the scope of this thesis, the suitability of an ecocentric 

approach is supported for two reasons. First, if we are to address sustainability it must 

be addressed at its most fbndarnental or basic level - ultimately social and economic 

sustainability depend upon and are "subordinated" by ecological constraints (Becker et al. 

1999,s). The dependence of sustainability on ecological processes has been addressed by 

other authors (Rets 1988, Wilson 1988, World Bank, 1992, van der Bergh and van der 

Straaten 1994;). Second, while ~stZihability is most often associated with "kcoiogical 

cnsis phenomena such as climate change, deforestation, soi1 degradation, or Ioss of 

biodiversity" (Becker 1999,4) the most recognized definition of sustainable development 

(WCED 1987) excludes nature. Such a contradiction suggests that the necessary focus of 

sustainability on 'nature' is missing (Harcourt 1994). Overall the ecocentric approach can 

be used to include nature in discussions regardhg sustainability and, simultaneously, 

acknowledge dependence upon ecology . 

Within an ecocentric approach, a focus on including 'nature7 in the concept of 

sustainability, can occur in a variety of ways. Nature, variably de fined, c m  be taken to 

include those features and processes outside the human species which are also outside 
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human action (Simmons 1997). Among these features non-human animals are often 

recognïzed by human animais as critical cornponents of nature and centrai to questions 

regarding Nstainability (Raven 1997; May 1997). While a focus on an organisrnic 

definition of nature may be broadly interpreted (up to five Kingdoms of organisms as per 

Curtis 1983; see also work on microbiai diversity by Pace (1 997); divenity of mites by 

Halliday et al., 1997) a subset of nature in the fom of "human and non-human animais" 

may prove to be a usehl focus. This purposeful narrowing of focus occun for several 

reasons: 

1) The evolution of the research topic resulted in a focus on a non-human avian 

species the Olive-headed Weaver. The additional emphasis on a model-based 

approach, which in tum seeks generalizability, suggested the inclusion of other 

rnembers of the Kingdom Animalia. As such the mode1 could be applied to a 

variety of HA-NHA settings. These settings, often ones of conflict, feature 

prominently in issues of conservation and sustainability, e.g., human animals 

versus: elephants (Adkins, 1997; Badola 1998; de Boer 1998); native vertebrates 

(Goodrich and Buskirk 1995); bùds (Burger and Gochfeld 1998) and snakes 

(Koonz 1991). 

2) The emphasis on both human and non-hurnan anirnals is a taxonomie distinction 

that emphasizes that both groups are rnembers of the Kingdom Animalia Such a 

distinction creates a single foundation for both human and non-human aninial 

species and, at the level of language, begins to address one of Bryden's (1994) four 
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conditions of unsustainability, the rift between humans and nature. By this we 

mean that both humans and non-humans are animals and thus affected by many of 

the same nafurai processes (e.g., climate, pnmary productivi ty , biogeochemical 

cyciing). 

3) Notwithstanding our desire to express commonaiity between HA and NHA 

species the separation of the Kingdom Animalia into human and non-human 

species creates a division which addresses the ultimate primacy of HA effect upon 

sustainability and the interdependence of hurnan and non-human animals. 

In sumrnary, an ecocentric approach supplies the missing focus on nature in discussions 

regarding the concept of sustainability. This approach identifies animals. both human and 

non-human as a focus and subset of nature. The distinction between hurnan and non- 

hurnan animals is made given the primacy of human effect on NHA species. At the same 

tirne the use of the term animal implies commonality and a possible foundation for the 

development of generalizable models. Based upon this approach the thesis will now 

discuss the relationship between sustainability and natural theory. 

A single global perspective of the human animal and non-human animal relationship is 

Iikely impossible. In western countries the dominant Judeo-Christian perspective 

reminds hurnan anirnals to: "Be and multiply, and fil1 the earth, and subdue it: and 

have dominion over the fish of the sea, and over the birds of the air, and over every living 

thing that moves upon the earthn (Genesis 1 -28, in The Oflord Annotated Bible, 1962, 2, 



underlined areas author's emphasis). Addi tional Iiterature reveals a diversity of HA- 

NHA relationships where the dominion of human animais has varied from: canine 

consumption (China, Korea, Philippines) to bovine reverence (India); from scientific 

research and sexuai enslavement (chimpanzees, orangutans in south-east Asia) to the use 

of non-human anirnals for pets, hunting, companionship and fonns of currency; fiom use 

as political gifts, as opponents in bullfighting or 'actors' in circuses to serving as settings 

for contemplation in the menageries of Aristotle and Alexander the Great (Cherfas 1984; 

Nuttail 1993). The common thread inherent in this divenity of relationships is best 

expressed in the latter part of the above statement fiom Genesis however which refen to 

"dominion over.. .". These words express a perspective that is evident throughout 

recorded history and thus approaches a single global perspective (Fox 1989). This 

perspective is referred to in this thesis as the 'Dominion Perspective'. While revetence 

and companionship may not seem at fim glance to faIl under the rubric of dominion it is 

important to remember that such cultural relationships c m  be altered almost ovemight. 

Also, human anirnals may choose to dominate or revere, but both fates are the result of 

human animal dominion. As such, this thesis recognizes the 'Dominion Perspective' as 

both a primai and persistent ideological h e w o r k .  The recognition of such a perspective 

within the context of this research is argued to be appropriate given: 

a) that the roots of the World Commission on Environment and Development 

(WCED) and thus the roots of sustainability are in more developed countries 

and a "Dominion Perspective" is likely Uiherent in any definitions of 

sustainable development; 



b) the First World's role in reducing global biodiversity, both directly and 

indirectly. Such decimation is related to the dominion perspective. 

Understanding the link between the dominion perspective and reduced 

biodiversity may provide the greatest opportunity to enhance biodiversity and 

contribute to sustainability. 

The Dominion Perspective is implied in the WCED (1987,43) definition of sustainable 

development: "deveiopment that meets the needs of the present without compromising 

the ability of funue generations to meet their own needs". This defition implies both a 

mon* and intm-specific focus dealing with only one species, Homo sapiem, and interaction 

between rnembers of t his spwes. Such an ant hropocertnc perspective has been noted by 

0 t h  autbrs (Thanpson 1 998). The cntical issm of contexîualiring nonhuman aninals 

k: are non-human a n i d s  one of the resaurces or needs t hat are to be sustahed for 

humai use? Or does the defnition of sustainable development need to arise expiicitly out of 

a multi-spdc (muli-sp ecies) perspective? Are we t O exp md our world view bey cmd t hat 

of a singe stakeholder, Homo sapkns? If we are, does this satisfy the urghg in Gengis that 

in addtion to domliion we replaiish the earth? Or does repknish refa only to HA 

proution? This thesis suggsts that in contrast to the WCED defition of SD there 

e&s, in addtion to perations of Homo s a p h ,  perations of othw non-hurnan animais. 

That a more comprehensive view of 'nature' should be a focrs in sustainability and that the 

fate of both HA and NHA cultures is singilar, has been echoed repaitedly in bot h journals 

and popular litaaîure. Thonpson (1 9%) for -le, speaks of the need for an ethml 

dgnment that aüows bot h anthopoceitric and ecomtric vie= to be balaiceci. In his 



review of this subject he cites: McHag (1969) who speaks of viewing the biosphere as a 

singe supe-orgmism; Breman (1988) who speaks of 'edogical humaiisrn' and the need to 

recogize interdependence of humais and natue; Stexba (1994) and Norton (1997) who 

a d k s  the c o n q  t of 'convergpiœ' and M cNeely (1 990) who disaisses ' interdep eridence'. 

Morerecaitly the need to situate humais as part of gioobal biodversity (National Fonm on 

Biodiversity 1988; S i n s  1997) is consistent with Leopold's (1949, 202) desuiption of  

an "ethical sequence" that moveç from con- for "seif" thraigh " f d y  , sociai group, 

spdes, [nowhuman aninials], ecosystems, land and earth". Such conœms about 

intaconneûedne!s and interdependence and the desie to incaporate complex biophysicd, 

socio-econanic, histond and poliical fictors in a singe fiamwork (Simnons 1997) 

recognize the "inhiit ion that an ecobgidîy centred ap pmach is needed" (Thonpson 1998 

188). Suchappmachesarenot merely about aretwn to the subject of natue but a retum to 

the 'nature of nature'; how it fundions, regdates and sustains and how humais can integrat e 

w i t h  this f i m o r k .  Such integation may be seen in are= as divase as ecommics and 

religion. In ecomrnics we see the recait intmductim of conservation into the marketp lace 

thraigh full cost accounthg gr- taxes, ecommic incentives for conservat icm and the 

intemalizaion of envionmental extanalities (Saageldin 1997). Simultaneolsly in religion 

we seea movanent that recognizes the Latn roots of the word re@on (rel&re, to CO-) 

as the f a  step to recognizingtheabiky of religion to be inclisive and a d b s  the whok of 

craion, in shon, one spiritual and ecobgïcal life (Fox 1989). Findly , the foc= of 

sustasiabiaity on renewable, non-renewable and continuing resairces and thei l a r p  

ecobgical hnp ka t  iors (e-g., ecobgical limts to sustainahihy ) fhds an extEme retm to 

natue in deep ecobgy . Deep ecobey posks that humais and aU othe Me foms are 



fiuidamentdy equd and t hat onîy t h &  design wit h natue can humais live in accordance 

with ecobgy (Simwns 1997; Naess 1989). The popdar liteature also addiesses these 

idea of convergence, connection, intadependence and living with natire (Mchhan 1994; 

Q u h  1992; M a s a  1999): 

"Being nature herself, 1 do not dare to fight against hei'. 

Cheikh Hamidou Kanq Senqpiese writer (in McLuhan 1 994,307) 

"1 believe that the Universe is basically good and that that throughout it 

great forces are at work striving to bnng about a greater unity of dl living 

things. It is through CO-operation with these forces that Man will achieve 

all of which he is capable". Kenneth Kaunda, f o m  President of the 

Rep &tic of Zarnbia (in M cLuhan 1 994,309). 

Such infaences s u ~ s t  a multi-specaic perspective and t hus we require a new ap pmach to 

sustainable development, one that recognizes natue in the form of a multi-specifk 

perspective This thesis proposes a new multi-specaic defnition of SD: sustainable 

developrnent is development that meets the needs of the present without comprornising 

the ability of f h r e  human and non-human animal generatiom to meet their own needs. 

This altaaîion of the defnition of SD p rovides the fobwing bendits 

1) The m e r  the number of stakeholdes the more comprehensive the appmach to 

sustaînabii;ty. 



2) Ap pmachhg sustaining multip le stakeholdes nom each stakeholder' s perspective 

allows for a more holistic and inchive proœss. By linlMg each stakeholder to the 

biosphere and to each otha we can begh to undestand stakeholder needs and 

relaionshp s t O natual reswces. 

3) The deveiopment of a concep tually levé p laying fieki through the recognition of al2 

stakeholdexs as a n i d ,  sugg?sts an orgmismic, 'living beirig' or 'Kugdom Aniwlia' 

appmach. By credng such a level playing fieki we may ask the same questions of bot h 

of these stakeholder go.orp s and appmach idente h g  needs for each species as  a st art h g  

pout. At the same t ime the conœp tuai link between aninals, thei connections to each 

other and thei c o n n  connection to natual reswces and the biosphere is made - 

su-tinga combined or intacomecied fate Cokidentdly , t h e  consident bns help 

anneal the rift between hurnms and natire - one of the four conditions of 

"unsustalliability" posed by Bryden (l9Wb, 2123. 

The inclusion of NHA'S in the definition of SD is a first step. However, mentioning two 

different stakeholder groups does not imply interdependence or commonality. Such 

implications are fomd in the idea of 'community'. Thus, our second area of focus within 

SD is how HA and NHA species contribute to the concept of community. Bryden 

(1994~) suggests that HA stakeholders contribute to the idea of cornmunity in different 

ways, including: c o r n d i e s  of intaest; physical commuiitieu'sociaî c o d i e s  

(Vin-, watasheds, islaids); a local s o d  system (spaial context; Bradiey & Lowe 1984). 

This thesis considers how such contributions to community may be extended to consider 



NHA species. Bryden's tripartite interpretation appears to suggest a mono-specific, 

intra-specific, Homo sapienrcentred perspective. Anthropocentrism aside, a broder 

interpretation of the above perspective suggests that "communities of interest" could 

easily include non-human animais. Such feasoning is appropriate due to the fact that: 

both NHA and local HA populations cm share the definition of comrnunity in that, 

together, they constitute "a collection- of animais.. .sharing the same environment" 

(Webster's Dictionary 1990 , 198), and; both the human animal and non-human animal 

have an "interest" in natural resources and their utilization; the term "community of 

interest" is anthropocentric and extemally imposed suggesting that the focus on both HA 

and NHA communities in the context of this research creates a cornmunity of interest. 

Both the locd HA and NHA comaiuiities are a "p hysical commuiity " in that they 

s h m  or ovedap in requirement of speafc resources and both may be 

simultaneoisly lo-ed in the same spaœ and t h e  in association with natual 

resoufces. 

A "local s o d  sy stem" is of?m in e f f '  as ther  are disuete biophy sical units 

(bianes, ecosystems) inhabiteci by humai and nonhuman a n i d  speûes and this 

supplies a spatial context. The use of the term 'social' is jud@ to be app mpriate as 

at its brodest deniition in meam "to relae9' (Websters 1990, 94 1). The term is 

usudly appkd to humai anixmis but we also undastand that non-human aninrils 

have sochi reldons, cg., social and cornminal habits of some weawrs, social ants 

(Wion 1971) primates (Stnun 1987). hyerris ( h m k  1972), wolies ( M d  1970) 



and liom (Scbaüer 1 964) for exîqle. Thus the p hemmenan of relaing is logically 

extended to inta-specaic intaaction as well For examp le, humais and nonhuman 

a n i d s  experience social rehions in the form of cornpanion anids  such as canids, 

felids and avifàuna Both humai and avim comminities relate thrai& s h d  used 

of n a t d  resources. The cutting down of a tree by a humn or@m is an inta- 

spedîc socid act in that it relaes to the a v h  comminity by af5ati.g dy nanics 

within that commullty. 

Thus we arrive at a point where both our human and non-human animal stakeholden 

meet, separately (and sometimes together), the definition of community. Such separation 

however may have linfe utility in understanding interspecific interaction and integration in 

a naturai resource sening where sustainability is a stated goal. As a means of Mering  

the utility of this exploration we turn to the ideas of Michael Gertler (1994, 75) who 

recommends that we: "reinvent relationshi ps between Uidividuals, communities and the 

resources they ultirnately depend upon. More attention should be given to organizational 

arrangements for sharing and sharing responsibility for resources". How do we approach 

this idea of sharing? Coincidentally, the identification of a minimum of two populations 

and sharing of resources is a definition of community: 

6bEcologicaiIy speaking, a commuaity comprises aU the populations of 

organisms inhabithg a common environment and interacting with each 

other" (Curtis 1983,962). 



Additional deflliitions of comunity support the emphasis of this thesis which suggests 

that 'community' includes both human and avian species, for example "a body of 

individuals organized into a unit or rnanifesting' usually with awareness, some unifying 

trait" (source unknown) or "an assemblage of spedes at a particular t h e  and place" 

(Forman and Godion 1986, 590). At the same time otha defnitions clirg to the 

antîropocerâric view "A body of people living near one another and in social 

relationship" (Webster's Dictionary 1990, 198). 

Neither the "body of individuals" reference, nor the "assemblage of species" reference 

excludes a multi-specific perspective. At the same tirne the contcxt of a unifying trait 

may be interpreted to mean a "sharing of a cornrnon resource". The question of 

awareness presents an interesthg problem. Do al1 membea of a community share an 

awareness of al1 of the traits that uni@ them? Can "uniformity" only be imposed 

externally? If animals do not possess a higher consciousness can they ever be included in 

any community according to the above defuiiton? 

The issue of intemal awareness versus extemal imposition of concept of community (as 

arbitrarily w d  as it is) suggests an exitmination of NHA awareness. Certainly animal 

species both avoid and are attracted to human commUNties as adaptive strategies 

niggesting awareness as weU as complex social behaviour (Burger and Gochfeld 1998; 

.e.g., behaviour in baboons, Sûum 1987). Also, we acknowledge that humaus possess 

awareness - a definhg characteristic of our species (Diarnond 1992). Humans are aware 

of trees that they cut down, saw and use as h w o o d  or building material. Last, as 
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humans we can impose the defhtion of community by suggesting that both species are 

unified through their awareness of use of certain resources. In summary, based upon our 

exploration of SD this thesis defines a community as "Organisms which are connected to 

each other through the shared use of resources in space and tirne". 

Ult imately , the fact that humai and non-human aniwls mi@ be consickréd equd and part 

of a singe cocommuiity when v i e 4  thraigh the humai-cultual lens of SD largly retins an 

antbropocertric perspective - we stin see the workî thraigh humai-made constructs and 

idm. CouH sustainabiiit y be viewed fiom the ot h a  side of the lem? I s  t h m  a perspective 

or a set of laws of n a t w  that couki be applied to ail orgmisrns - inclidhg humais - which 

couki contribute to SD? As stated previously, both the sciaitific and lay litaature suggsts 

an awamess that natrre goverm "di" - inchding humai aninmis: 

"It is the way", he said softly. "Take only what ye need. When ye take 

the deer, do not take tbe best. Take the srnaller and the slower and then the 

deer will grow stronger and always give you meat. Pa-koh, the panther, 

knows and so must ye". And he laughed, "Only Ti-bi, the bee, stores 

more than he can use...and so he is robbed by the bar, and the 

'coon ... and the Cherokee. It is so with people who store and fat 

themselves with more than their share. They wiiî have it taken fiom them. 

And thete will be wars over it ... and they will make long talks, trying to 

hold more than their share. They will say a flag stands for their right to do 

this.. .and men will die because of the words and the flag.. .but they will 



not change the d e s  of the way" (Forrest Carter, Cherokee author of The 

Educotion of Little Tree, as quoted in McLuhan 1994, 388) 

"You have alienated life and land by the exploitation of the naturai 

resources. As a result of your greed there is a Rai possibility that our 

environment will be destroyed. If it is, we will also be destroyed because - 

we are a part of nature. .." (speech deliver by the Nishnawbe-Aski treaty 

Chiefs to the Premier of Ontario, Wiiiiam Davis, as quoted in McLuhan 

1994,396). 

Given this literature search. particularly the work of Bryden (1 99443 and Bradley 

and Lowe (1994), this thesis suggests that there is a single multi-specific 

community cornposed of human animal and non-human animai stakeholders who 

are connected to each other and interacting through the shared use of resources. 

This physical community is also a comrnunity of interest and possesses a local 

social system. This also efTects our recently revised definition of SD which has 

moved h m  anthropocentric to multi-specific and now combines these 

stakeholden as a sinde community in a multi-specific community. 

In summary, the identification of literature addressiog hriman and non-human animal 

relations suggests that a dominion perspective may be used to characterize HA and NHA 

relationships throughout recorded history. This perspective is evident today in one of 

our most important, global and social guiding concepts - the commonly used definition of 
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sustainable deveiopment. in iight of the d o d o n  perspective an evaluation of this 

defuition suggests a move towards a multi-specific, single animal community which 

offers a means of intepting HA and NHA species - a critical step in removing one of the 

four conditions of un-sustainability. Such integration, recognition of interco~ecteâness 

and interdependence may be characterized as a return to nature. As a platform for this 

r e m  the dual "awarenesses" of HA and NHA species allow for recognition of a singie - 

physically and socially comected cornrnunity of interest. Such interdependence suggests 

that sustainability depends upon our understanding of the "nature of nature" and that 

human animais fiction as an intercomected, integrai and vital part. 

E.O. Wilson believes that ecological and evolutionary principles apply to human as well 

as non-human animals (1 975, I978a). To a great extent these ecological and evolutionary 

principles are fundamental; there is little or no variation in tirne and space and the 

principles exist as a universal set of ecological and evolutionary laws. Similarly another 

set of universal laws, referred to as 'naturai law', has been d i z e d  in ethical philosophy, 

theology, social theory and law. Natural law is seen as a set of p ~ c i p l e s  based on the 

permanent characteristics of human nature. Cicero addresses the idea of naturd law and 

its relationship with a furm of 'nature': 

"True law is rïght reason in agreement with Nahue; it is of universai 

application, unchanging and everlasting; it summons to duty by its 

20 



commands, and averts fiom wnnigdoing by its prohibitions.. . .There will 

not be di fferent laws at Rome and at Athens, or di fietent laws now and in 

the fùture, but one eiemal and unchangeable law will be valid for al1 nations 

and for all times". Cicero, 1" Century BC, in De Republica (Encarta 1997- 

2000) 

These principles were felt to serve as a standard for evaluating conduct and civil law and 

were fundamentally unchanging and universaily applicable. The search for universal 

guiding principles in sustainability suggests a similar approach. Caldwell (1998, 6), for 

exarnple, has suggested that there has ken  a failure to respect natural systems and an 

inclination to ''work against rather than with nature and to dominate rather than CO-op". 

Such co-opting might be taken to suggest the identification and utilization of fundamental 

and universal principles. In addition, Frankel(1976) spoke of the temporary nature of 

human purposes in light of nature's messages, rights and maxïms which, again, could be 

understood as fundamental natural laws and theory. Findly, Danvin spoke of natural 

selection (Curtis 1983), May (1978) refened to naniral law and O'Riordan (1993, 45) 

spoke directly of "adherence to natural laws [that represent] bdamental environmental 

processes". This thesis recognizes the utility of identiSlng such laws and suggests that 

such laws exist in nature but are difficult to determine. Indeed om later exploration of 

cornpetition theory will reveal that the= is no consistent, unified body of kwwledge or 

laws. Notwithstanding such explorations the concept of naturai theory is taken fiom the 

hdamental, unchanging and imiversally applicable aspects of the concept of natuml Iaw 

while 'naturai' is taken to mean of 'nature'. In its nnal abstracted fonn natural theory is 



interpreted to rnean those fiuidamental, unchaaging and universally acceptable laws of 

nature. While the achial existence of such laws may be debated at length this thesis will 

avoid such a debate and instead present the concept of n a t d  theory instead. As such 

the term nahiral theory is defmed as known standards, principles or theones that describe 

the characteristics of nahiral settings 

It was stated earlier that HA-NHA interaction is govemed by the dominion perspective 

which, in tum, affects how we interpret the world through the lens of SD. If n a d  

theory is adopted and applied to both HA and NHA species it allows such a iens to be 

bidirectional and provides an opportunity for a reversal of the dominion perspective. 

The adoption of natural theory or lessons from nature repeats a common theme: the more 

we act like nature the more we are likely to approach hue sustainability. Perhaps Robert 

Frost (198 1. no page number) said it best when he said: "Nature is always hinting at us. 

It hints over and over again. And suddenly we rake the hint". 

The lyrical prose of Frost is echoed by the World Conservation Strategy (1980) which 

speaks indirectly about the relevance of and adherence to natural theory when referring to 

maintauung ecologid processes at the molecular Ievel (requiring an understanding of 

naturai theory in terms of elemeotal cycling), preserving genetic divenity (laws of 

genetics and population biology), conîrolling discharge of pollutants (rates of nutrient and 

matter cycling, laws of organic and inorganic chemistry), understanding carrying capacity 

(laws of population dynamics) and sustainable yield (laws regardhg limiting rates of 

biomass production) while cooserwig habitat. These concerns suggest that, like nature, 



we are interested in becoming more equitable, more fonvard (future) thinking, more 

efficient, less wastefûl, less darnaging and more sensitive. Such approaches suggest that 

not only should we attempt to preserve nature but that the way to accomplish such 

preservation is by acting more like nature. 

Examples of natural theory include theories and models related to natural selection, 

optimal foraging or competition theory. Given that sustainability is overtly concemed 

with finite resources, their availability, and competition for hem, cornpetition theory is 

taken to be the form of natural theory centrai to this research. The Merature suggests that 

as a result of cornpetition for resources organisms have evolved ways of partitionhg 

resources, which in turn allows for coexistence (Schoener 1974; Lawton and Hassel1 198 1 ; 

Pimm and Pimm 1982; Curtis 1983; Pimm et al., 1985; Mitchell et al., 1990; Hickey et ai., 

1996). Such outcornes, overail, provide a 'lesson from nature' or example of a n a d  

theory which, if followed or applied, may allow for a return to nature. 

In summary, naturai theory suggests a set of known standards or principles that describe 

the characteristics and functioning of natural settings and suggest the that the adoption of 

such standards or principles provides an opportunity to achieve sustainability. 

The role of natural theory in sustainability has rarely been addressed. When it has been 

addressed separately (Hansson 1992) we fiml it situated within the more traditional fields 
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of natural science, for example biology, ecology and zoology. Within these fields areas 

such as evolution, population genetics, population dynamics and community ecology 

have sewed as the focus (Hansson 1992). Community ecology examines a myriad of 

biological interactions such as predator-prey relationships, mutualism, parasitism and 

competition. In any setting that considen competition theory and HA and NHA species, 

four possible competition scenarios may be deait with: 1) intraspecific competition in 

HA's (interspecific competition does not exist as  sepante species, in our current day 

setting, are not recognized); 2) intraspecific competition within NHA'S; 3) interspecific 

competition within NHA species and, finally; 4) interspecific competition between HA's 

and NHA'S. 

Cornpetition theory does not tend to deal with HA intmspecific competition. This does 

not suggest that such research does not exist but only that it is rare. Examples of 

competition theory and HA competition are either superficial and occur in the common 

literature (cg., competition for non-renewable resources such as oil) or more scholarly 

publications which deal with sociobiology (Wilson 1975). Sociobiology includes the 

study of the biologicai basis of social behaviour (Clutton-Brock and Harvey 1977). 

W ithin sociobiolqgical theory the exploration of intraspeci fic competition has been 

emphasized. Iargely because contemporary bio logists and anthropologists see current day 

hominids as a single species. One phenornenon emphasized in particular is that of war 

(Alcock 1984; Durham 1976) particularly in regard to the extent that war is a fomi of 

cooperative aggRssion linked to the defense of or need for resources (see Vayda 1976). 

Notwithstanding their intraspecific emphasis these sociobiolopicai theones generated 



much conboversy, as some individuals felt that the identification of adaptive behaviour 

was synonymous with social or moral acceptance (Alcock 1984). For example the use of 

recreational drugs has been hypothesized as a means of demonstrating superior fitness 

under conditions of impediment. In evolutionary terms, a dxugged state is synonymous 

with the long costly plumage of a male bird of paradise (Diarnond 1992). These 

controvenies are based upon the concept that socially and morally unacceptable 

behaviour in humans could be argued to be genetically determined and biologically 

adaptive and therefore should not and could not be changed (Alcock 1984). Sociobiology, 

however, attempts to explain how certain traits may rise or become adaptive. Again, we 

find that even within sociobiology, emphasis has been intraspecific and interspecific 

cornpetition has been ignored. 

Exploration of intraspecific NHA competition is common. In an overview of 8 1 studies 

dealing with resource partitionhg Schoener ( 1974) noted the overwhelrning emphasis on 

terrestrial non-human animal vertebrates. More recently searches of competition 

interaction theory reveal a continued emphasis on vertebrate species arnong hem: 

honeycreepers (Pimrn and Pimm 1982); hummingbirds (Pimm et al., 1985); insects 

(Lawton and Hassell 1981); ants (Wilson 1978b); bats (Hickey et al., 1996) and desert 

rodents (Mitchell et ai., 1990). Ovemll, competition theory in the natunl sciences deah 

with non-human animal species and intraspecific cornpetition is emphasized. In 

significantly fewer cases interspecific competition is studied (e.g. lizard species, Ballinger 

et al., 1990; mountain liofs, bobcats andcoydes, Kochler and Homcker, 1991). 



When human and non-human animal interaction is discussed such descriptions are 

superficiai. Hansson (1992), for example, suggests that man is undoubtedly the most 

important predator and subsequently provides a btief and general overview of the 

extinction of large mammals in Hawaii, New Zeaiand and Madagascar. However, there is 

no apparent theoretical or applied knowledge that examines HA-NHA interaction within 

the framework of competition theory. 

There are a wide variety of interactions between animal species and these interactions are 

dificult to classify (Grier and Burk 1992). Inconsistencies, even at the most general 

levels of classification are easily found. Keddy (1989), for example, suggests that there 

are three main types of interaction: competition, predation and mutualism. Curtis (1 983) 

agrees that there are three general forms of interaction but concurs with Keddy on only 

two of them, stating that interaction is generally classified as competition, predation and 

symbiosis (meaning "living together"). Curtis M e r  classifies symbiosis into rnutualism 

(+,+), commensalism (+,O), and parasitism (+,-) based upon the net effect of the 

organisms upon each other (see "+" and "-" symbols after each definition). Grier and 

Burk (1992) attempt to simplify al1 of this in the f o m  of Figure 1. 

We wiil begin in the upper left of Figure 1 and move down the column, repeating the 

exercise for subsequent columns to the right. We will provide a brief overview of each 

form of interaction and explain the relevance of ternis to the curre!nt study. Subsequently 

we will provide more depth to our investigation of competition. As a preface to explorhg 

Grier and Burk's (1 992) figure we begin by noting that the goals of sustainability and 
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Species A 

competition 

amensalism 

parasitism 

casual encounter 

coexistence 

commensal ism 

Path to Conservation 

1 : Denning Interaction Between Oiganisms (after Grier & Burk 1992). Categories 
of interaction in bold are forms of competition in which neither organism experiences any 
negative effects (as defined by Grier & Burk 1992). Coexistence (mderhed) is designated 
to replace "casual encounter" and is defined as a form of interspecific interaction which is 
neutral - neither species experiences positive nor negative effects. The path to conservation 
is indicated by an arrow to the right and two qwstion marks which suggest that the goal of 
conservation could be conceived of as either coexistence or mutualism. The goal of 
mutualism may be suspect however as it reinforces the ideology that nature can continually 
provide for the HA need for greater and greater benefit 



conservation focus on avoiding any foms of interaction that have negative effects. In 

other words, the entire left colurnn of Figure 1 include forms of interaction which would, 

ideally, be avoided. Nohnthstanding this general observation we will discuss al1 six forrns 

of interaction outlined. 

The first form of interaction is competition (-,-), a situation in which negative effects 

occur for both species. Given out earlier descriptions of global negative impacts on NHA 

populations it is understandable that the starting point for consideration of HA-NHA 

interaction is the setting of competition. White our understanding that negative impacts 

of HA species on NHA species are widespread (Goudie 1994), the negative impacts of 

NHA species on HA species are Iess often cited. Short terni negative effects on human 

beings include parasites, attacks, crop pests, malaria and bacterial idections arnong 

others. Long term negative effects are likely to occur from human-induced decreases in 

biodiversity which will affect the ability of the environment to serve its three pnmary 

roles of life support, waste assimilation, and resource provision (Hunter 1995). 

In addition to Curtis's (1 983) description of foms of interaction, Gier and Burk (1 992) 

introduce the idea of amensalimi (-,O). The concept of arnensalism indicates that one 

species experiences a negative effect while the other expenences neither a benefit nor a 

disadvantage. As with other pair-wise interactions each of our HA and NHA species can, 

altemately, be interpreted as experiencing the negative and neutral effects of interaction. 

In the fist case, where we consider negative effects upon the NHA species and a neutral 

effect upon HA species it is dificuit to imagine a long term interaction where non-hurnan 
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mimais endure negative effects and associated effects on HA species remain neutral - 

largely due to the intercomected and interdependent existence of these two groups. 

While both species may experience positive and negative effects over short and long term 

periods it is unlikely that a neutrai effect is ever achieved. Altemately we must consider 

settings where a wgative effect is exerted against the HA species and there is a neutral 

effect upon the NHA species. Again, given the interconnected nature of HA and NHA 

species it is difficult to imagine a setting where negative effects occur for a human animal 

population and neutral effect occurs for an NHA population. For example, large-scale 

negative effects on hurnan animals may provide some reprïeve for non-human animal 

species. In settings of war where there has ken  massive depopulation of HA species 

there has also been positive effects on some of the NHA species such as small vertebrates 

which were able to re-populate areas abandoned by hurnans (Nuttall 1998). However, 

such an example could be interpreted not just as having a neutral effect on NHA species 

but a positive one, moving every scenario fiom amensalism to commensalism. Finally, it 

is possible to suggest that in the future al1 NHA species will ultimately be completely 

dependent upon HA species for survival (the exception king the complete removal of 

every member of the human species) and thus any negative impact on HA populations 

could also negatively affect NHA populations. However, we rnay also envision a setting 

where global scale biological warfare which targets HA species (negative effect) leaves 

NHA species and populations intact, and therefore constitutes a neutral to highly 

positive effect over the long term. Notwithstanding these rather extreme possibilities 

amensaiism (and commensalism) as forms of interaction which leave one species 

experiencing a neutral efféct, are unlikely candidates for conditions of sustainability. 



We now turn o u -  attention to parasitism. Of the many forms of HA-NHA interaction 

this f o m  has likely received the most attention - largely due to the effects of parasitism 

on the health of both HA and NHA species (Corliss 1997; Petarcy et al., 2000). This 

interest has stimulated an expanded and diverse literature which outlines the special 

nature of many parasitic relationships (Merten et al. 2000, Pointier 1999, hoult  and 

Roux 1999, Blaxter et al 2000, Roca et al., 1999). For the sake of simplicity and utility 

within the process of research and rnodel building this thesis will consider parasitisrn as 

defined by ûrier and Burk (1992) as a fonn of interaction where effects on HA species 

are negative and effects on NHA species are positive. tn the context of sustainability we 

once again want to remove the negative effect due to interaction and here an interesting 

constraint to sustainability arises: if we are to presente nature should we preserve even 

those organisms which have negative effects on the HA population? Would or should 

HA culture eradicate al1 forms of disease causing organisrns? Possibly the answer lies 

somewhere in the Mddle and in a context created through technology. Cm HA culture 

develop the means to allow HA populations to be resistant to parasites while allowing 

the parasites populations to be sustained in other hosts or environments? Likely this is 

the case now as parasites exit in reservoin outside human populations and are introduced 

through other vectos. Interestingly it may be possible to suggest that over some limited 

temporal extent that HA populations, which experience positive effects, are parasites of 

NHA populations, which experience negative effects. However, over the long term 

negative effects on NHA popuiations provide feedback that affects HA populations 

negativel y. 



The positive-negative relationship of parasitism is also similar to the form of interaction 

we refer to as predation. Here again one animai experiences a positive etfect by ingesting 

another species which experiences a negative effect. As with other pair-wise interactions 

the context of sustainability supplies a direction: it is most likely that HA species prey 

upon NHA species and not the reverse. Of course interference competition in the forrn of 

hunting and killing has played a dramatic role in the evolution of the HA species and 

continues to this very day. Human animal extinctions of non-hurnan animal species due 

to harvesting and land use decision-making are well known nich as the passenger pigeons, 

the great auk, the dodo and many others (Swanson 1999). 

A more circuitous fom of competition may also occur and this is referred to in this thesis 

as conferred competition - the result of a (-,+) interaction where the HA species 

experiences a negative effect and the NHA species a positive effect. This form of 

interaction revolves around the creation of protected areas for NHA species. In such 

circurnstances NHA populations do not exert negative effects on HA populations per se, 

however because sening aside resources for an NHA population is an act which deficto 

may limit access to the same resources for HA populations we arrive at a situation not 

captured by the terminology posed by Gier and Burk (1992). Under these circurnstances 

a protected area which does not allow resource extraction of any kind by HA populations 

represents a pool of potential resources which are king denied. In short, conservation in 

the fom of protected areas is a form of intraspecific HA competition - the status of 

competition is conferred upon HA- interactions when HA consciousness addresses 

the idea of conservation and acts upon it by setting aside resources. CoincidentaMy, this 



allows us to defme conservation in the context of competition theory and sustainability as 

the sustainable guarantee of resources for the exclusive use of a species. If the g d  of 

sustainhg HA and NHA populations through coexistence is to be achieved it is likely to 

occur by moving fiom the lefbhand column toward the centre column and possibly 

beyond. This "path to conse~~ation" is shown in Figure 1 (note the question mark 

indicating some degree of uncertainty). What happens as we continue our exploration of 

columns to the ri&? 

Gier and Burk (1992, 291) make another alteration to Curtis's (1983) categories of 

interaction by describuig a "0,O" relationship as a "casual encounter". In the middle 

column this description of "casual encounter" seerns a dmtic ovenimplification. 

Obviously animai species can exert nil or neutral effects upon each other without ever 

encountering each other. Thus, casual encounter seerns inappropriate. Conversely both 

negative and positive effects can also occur without HA and NHA species ever 

encountering each other (the long distance effects of HA pollution for example, might 

present a form of interaction without direct encounter). Thus our net "0,û" interaction at 

first glace seems of littie utility. However, we may view this net neueal effect between 

species as the actual conceptual goal of conservation. This thesis refen to this net neurral 

effect as coexistence. Thus coexistence, for the purposes of this thesis, is defmed as: a 

form of interspecinc interaction in which neither species experiences positive nor negative 

effects. It foiiows that the move h m  competition to coexistence is about the guaraotee 

of a certain level of resource supply or specialization of a species with regard to the use 

of certain resources, such that competition does not exist. 



The concept of commensaiism suggests that we consider a setting in where we assign 

values to HA and NHA species. The most likely assigrnent is O-NHA and +HA. In 

other words, we envision a setting where there are m effects upon a non-human animal 

species and human anirnals benefit. The opposite suggests that human animal species 

would expenence a neutrai effect while an NHA species experiences a benefit, a situation 

which is counterintuitive based opon human animal history, particularly its widespread 

anthropocenûic ethic which places the human species at the centre of the moral universe 

(Thompson 1998). Comrnensalism may be the path that has brought us to our current 

situation; HA'S have believed they couid prosper while having a neutral effect upon the 

environment, including its non-human animals. The interdependence of dl living f o m  

would suggest othenvise. 

If the "path to conservation" anow extends to the far nght column only one option 

remaias, a (+,+) relationship (mutualism) and possibly the ideal ideological endpoint of 

the "path to conservation". 1s mutualism, "for long an "orphan interaction""(May 1986, 

1 120) our real goal? Here we must exercise caution. The loosely stated goal of 

conservation is to 'allow' other NHA species to exist. Should allowing a species to 

siirvive be interpreted as a positive effect? Or is the right to survival a "given ri@ as 

suggested by non-anthropoçentric/biocentric or non-anthropocentric/ecocentnc ethical 

theory? (Thompson 1998). If the sole goal of conservation is to equate the existence of a 

species with success, then even species with a few individuals are conservation successes. 

It is possible that mutudiSm, like comrnensalisrn fosters some of the same 'conservation 

bound' anthropocentric ethics which have taken us to our present predicament?. 



It is also possible to suggest that HA species should never seek any form of interaction, 

which is desigaated with a "+" effect. This is because, loosely interpreted, positive 

effects within human animal culture are often interpreted in economic terms as increasing 

r e m s ,  increasing GNP's, incomes, or returns on investrnents. As Rees reminds us, such 

a focus on ecowmic indicators or success and "growthmania" (Mishan 1967 in Rees, 

1988, 22) pit an expanding econornic systetn against fixeci stocks and rates of materials 

and energy resources. By suggestbg that the HA species take a step back (move from 

"+" to "0'3 within Grier and Burk's scheme we suggest that the HA desire to 

consistently receive "+" effects from "nature9* be removed. This suggests that the ever 

increasing benefits desired by an increasing HA population can not, over the long ienn, 

produce positive or neutral effects on NHA (or ultimately HA) species. Lastly, a "+,+" 

form of interaction seems to suggest some khd of "happy balance" or "win-win" 

scenario. However, when one species experiences a greater "+" effect when compared to 

another species (also experienchg a "+" effect) a relative advantage occurs, and as such 

these syrnbols may be rather simplistic at more applied and fùnctional levels. In 

summary, we have identified a number of f o m  of interaction shown in Figure 1, evaluate 

them in the context of the goals of sustainability and interpreted their usefulness. Based 

upon the preceding analysis this thesis derives three simple p~c ip l e s :  

1) Avoid any negative interactions (remove of al1 options in far left column). 

2) Avoid any interactions that are w t  balanced (removal of cornmensalism). 

3) Avoid the false economy of contindy expanding positive effects through interaction 

with nature (removal of symbiosis/mutuaiism). 
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Given that competition most closely resembles the curent state of HA-NHA interaction 

we return to competition and a more in-depth discussion. Given our exploration of Figure 

1 our approach is to ask "How can we move fiom competition to coexistence'?". Of the 

variety of forms of interaction it is competition which has likely spawned the most 

interest and controversy. Sorne of this controversy has been generated because there is no 

coherent body or recent synthesis of 'competition theory'. Keddy (1989, 38) defines 

competition as the "negative effects that one organism has upon another by consuming or 

controlling access to a resource that is limited in availability". 

Further, Keddy states that when one is considering competition one must consider: 

1) kinds of resources 

2) mechanisms of competition 

3) kinds of individuals 

An investigation of these dimensions of competition is a likely starting point or 

foundation for any research regardhg competition. Keddy explores the classification of 

resources by identi@ing four rneans of describing resource types - trophic, temporo- 

spatial, mode of consumption, and hally, by resource ratios. Such a classification offen 

an initial framework for exploring resources. We will discuss ail four methods briefly and 

then extract those methods that may prove usefui in our discussions about natural theory 

and sustainability. 



Keddy's fvst exploration considers trophic consumption at the atomic-elemental (C, H, 

N, O, P, S) level and while such a reductivist approach to competition may be suitable in 

some research it is likely that such an approach would not be capable of informing 

Rgarding the behaviour or characteristics of the sum of its parts, namely competition 

between species, particularly social and behavioral aspects. Ultimately it is too fine- 

graineci an approach for a field study. Keddy's second exploration of temporal and 

spatial classification puts forward ideas related to resource availability and m e r ,  

resource characteristics or classification in the fom of being 'renewed continuously' or 

constant. These terms have relevance to the field of sustainability, as we are interested in 

such 'continuous renewal' as it approximates sustainability. These terms s u p t  that 

compéition and sustiinability are inextricably linked. As such, the rates and qualiies of 

resovce prodrrtion are aff&ed by the f o m  of competition for them. Keddy's third 

resouce ty pobgies, "mode of consumption", considen whether an organisrn harvests a 

fraction of a resource over a large space or harvests di of a resource fiom a much srnaller 

space over tirne and is really another form of temporo-spatial competition. Keddy's final 

and fourth approach, considering resome ratios, addresses the number and types of 

resources an organism consumes and proposes a distinction between substitutable and 

essential resources. Substitutable resources are furthet subdivided into perfectly 

substitutable, complementary and antagonistic. Again, these tenns have a utiIity in the 

arena of sustainability as the degree of resource substitutability of a resource wiil affect 

the intensity of competition for such a resource. 



Keddy's second and fourth means of classiQing resources bear closer scrutiny. The 

second fom of classification addresses the resource characteristic of availability. 

Resources are identified as being constant or renewed continuously. Hunter (1995) while 

discussing sustainability expands upon this idea by suggesting that the environment 

provides three types of resources: 

1) non-mewable (fossil fuels, oil and minemls) 

2) renewable (animais, p lants, air, water) 

3) continuing (sunlight, wind, wave, p t k r m a l  and tidal energ) 

The process of charzterizatim of resourca begh with our understanding that non- 

renewable resouces play a limited role in disclssions r ewing  sustainability . Any rate of 

use will ultinately deplete the resource so there is no question about 'sustaining' this fuiite 

resouw for use by futuie generations (Hunter 1995). For example, supplies of finite 

resouces and t heu exp hy dates are anticip aîed by some to be as follows : uranium, 20 10; 

oil, 2050; coai, 2400 (Guthrîe and Perry 1980) In addition to the f i t e  charateristics of 

resouces such as oil we must also acknwledg that use by HA &tue  has far-mching 

secoodary effccts on susthability in terms of compeiition, the globd econamy, the 

devebpment of altemate eneqy sourœs and, particuiarly , poUition. The predicted 

s h o m  of oil in the next few hundd years (Hunter 1995) emphaizes the obseivation 

that sustzinability is primaily concaneci with renewable and contnuing resoures (Hunter 

1995; Chapn et aL, 1996; Becke 1999). Accoidin&, this thes6 wu kely maintain such 

an emp hsis.  An inte~sting question arises: if there are no means of sustiining use of such 



resouces is it necessary to consave them at dl? Part of the answa to this question may 

lie in ewmeing alternative means of assessing the value of such resouces. As mentioned 

above, oil is a non-mewable resouce. Does this mean that we shouki comp ktely deplde 

such resouces based up on t his classification? Are t here O t her rasons for conswing such 

resouces? For emple ,  is it possbk that on servs a structural role in the geolapy of 

areas? Or does oil serve as some sort of hist aical hy drcxarbon record? Such questions are 

worthy of conskieration but are bey ond the scope of this thesis. 

In contmt to non-renewable resouces, renewable resoinres such as plants, animals, air, 

water, fish and timba timba stocks, play criticai roles in lifesupport, waste assirmation 

and as goods w hich have econcmic roles. T hese resouces rnay , t heoret ically , be sus t a id  

and thus becorne a focus in characterizingresowces. 

Contmuing resources are essentiaiiy forms of energy and, as such, are not genedy 

percBved in t e m  of depletion. Howaer, the qualty of contmuing resouces such as 

sunlight, are aff'ed by leveb of atmosp heric poliiiants. Furtkr, an additional focus 

might examine the role that contiming resouces such as sun!i&t wili play in disp k i n g  

non-renewable sources of energ which wodd also provide a means of reducing waste 

prodwts. Howaer, the questions are, ag& bey ond the scope of this thesis. In short, our 

p reliniaary analysis of resouce charateristics suggsts that the focus of cornpetitho in the 

contect of sustainability is contested renewable and contnuing resouces. 



Contested renewable resources in most interspecific cornpetition settings include such 

general resources as habitat in the form of vegetation, the variety of resources that serve 

as food, and water. These resources are tangible, quantifiable and may be isolated to a 

large extent in space and time (conversely, continuing resources are, to a large extent, 

'intangible' in that states of quality are sometimes difficult to assess particularly on global 

scales). Issues of resource tangibility likely play a role in conservation and sustainability 

as those resources which are easily seen and which clearly indicate both their availability 

and their quality or condition (polluted water, dying trees, diseased animals) have the 

greatest opportunity of having an impact upon the hurnan psyche and possibly changllig 

human behaviour as a result (see Nuttall 1997 for topic of psychic hm). Conversely 

resources such as air and water seem less tangible and therefore of less concem in regard 

to conservation and sustainability. Both the oxygen and nitrogen gas leveis in our 

atmosphere play criticai roles in oxidation of organic molecules by heterotrophs and the 

supply of nitrogen to soils through nitrification, however these resources are unseen. 

Overall, air also has the ability of acting as a medium that may transport materiais that 

could decrease the fitness of plant, HA and NHA cornmunities (plants, Heck and 

Anderson 1980; anirnals, Barthalmus 1980; humans, G u M e  1980). Thus fiom a HA 

cornmunity perspective the tangibility of a renewable resource likely affects efforts to 

sustain such a resource. In summary, renewable resources play a significant d e  in issues 

related to sustainability given their direct use by HA and NHA populations as weil as 

their overt tangibility. These resources exist physically and intra-psychicaily at local to 

national scaies and form recognizable components of nature. Such attributes tend to 

provide a focus for models of naniral resource management Renewable resources which 



are less tangible, such as water and au, play a smailer role. If such preliminary 

characterization of these resomes is helpful in establishing a focus for management then 

M e r  characterization of resources may also prove useful. 

We must aiso consider the continuing resouces of sunlight, wind, waves, geotbmd and 

tidal energ. Among these sunlight is of primay impodance. Enerw in the form of 

sunlght, the prodrrt of thermonriclear reactions taking place at the heart of the sun, drives 

ail of the procsses of life and thus has a d m i c  e f k t  upon the heaith of al1 living 

orgmisms including animais and the plants upon which they deperd. Dimiriishrnent of the 

amouni or qualiw of smwt codd dmstically afkâ plant populations, prllnay 

production and thus the survivorship and fitncss of many species. The relationship 

between air pollutants and p lants has k e n  descnbed (Heck and Anderson 1980). Finally , 

wind resouces provide moishue and a means of dissanination of seeds for many plants 

and lichais. These conthuing resouces are essential, there is no substitution. The 

identifkat ion and managrnent of cont muing essea ial resowces wiiI be discrssed later wit h 

part kular attertion to relationship to scaics of rnanag!ment and policy . 

Keddy's fourth means of classwing resources examines the degree of resource 

substitutability. This means of resource classification initiaily suggests that there are a 

host of terms that describe the decreasuig substitutability of resources. Based upon 

earlier discussion any such terms would be applied to renewable resources only, as 

continuing resources cannot be substituted. While considering resource substitutability 

Keddy uses the term "complementary" to describe resources. Often this is interpreted as 



being a condition where one resource cannot substitute for another but is a close 

approximation and is therefore complementary. Such an interpretation is incorrect. 

According to Keddy the tem "complementary*, actually means resources which act 

synergistically with othen to create a heightened effect, e.g., "a mixture of the two 

enhances growth more than equivalent amounts ofeither resource by itself' (Keddy 1989, 

38). Keddy's presentation is confusing, largely because he integrates terminology that 

addresses resource substitutability with resource effect. Resource effect, particularly when 

one begins considering the almost limitless combinations of resources which could be 

combined to various degrees, is likely dificuit to assess and thus, for the sake of 

simplicity and utility in terms of exploratory mode! construction it is more appropriate to 

consider single resources and their decreasing substitutability in a continuum as a starting 

point. This means that the word "complementary" is removed fiom consideration and an 

additional term ''partially substitutable" is added. Thus our identification and evaluation 

of categories of renewable resources allow for the following four categories placed 

according to decreasing levels of substitutability: 

1) essential 

2) perfectly substitutable 

3) partially substitutable 

4) antagonistic 

Within the subsa of renewable resouces prionty wodd be given to ensurhg the provision 

of essedial resouces. It is these resouces which, if dep leted, will have the greatest impaû 
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upon the stakeholder. The Fust pnonty of any effort to sustiin the coexistence of 

competing populations is to guaraitee contsted renewable esseriid resouces. A secorid 

prioiity would be those contested substitutable renewable resouces (and the de- to 

which each raouce is substitutable). Those resouces, which best serve as resouce 

substitutes, receive second p rionty . In decrsrsing priority we place resouces which are 

less and less substitutable. 

M echinisms of cornpetition inclrde interference cornpetit ion and exploitation competition 

(Keddy 1989). [nt erference competit ion suggests killiig or distubance whiie exploitation 

competit ion refeis to the limiting of resource avaiiabiiity . Coincidentally , t hese two f o m  

of competition overlap Cole's (1993) description of the ways that recreational activity 

affecîs wiid anirnds, nameiy t ho@ harvest ing (inteference), habitat modification 

(exp bitat ion), polluîion (exp bit at ion; to be discuçsed later) and direci distubance 

(intaference). Such dovetaiiing again suegsts that cornpetit ion theory may be a hiw 

appropriate means of apprmching human and non-human anirnd intmctions in a c o n t a  

of sustzinability . 

The e f f ' s  of hurnan animds upon non-himan mimals are also affeded by the kinds of 

individuals involved in cornpet it ion. These cornpetit ive sett ngs are characterized by 

individuals of dHaent sp ecies, a fom of intaaction we refer t O as int eFsp ecific (between 

species). Inteiaaions betwen members of the sarne speck are referred to as intmpecific. 

Thus competition theoiy which focuses on mtespecinc cornpetition is the likeîy 

bmework for assessing interaction withh a pair of humau and non-hunan animal specés. 
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This thesis considers an HA-NHA interspecific setting which suggests that the role of 

hurnan animal culture (education, behaviour, policy) will have an enormous effect upon 

any competitive setting. 

A trademark of Homo sapiens is likely to be imbalance in competitive settings, a 

condition that is omnipotent and ever present in the global competition setting. 

Charaerizatim of competitive settings can be madeon the bais of such imbalance or more 

specifidy , accolding to the net effkct, if any , on the part cular fonn of competitive 

intemction. In cornpetit ive interactions where the effects of each species upon each other 

are equivaient the relationship is refeued to as 'symtrical '  while if one popuhtion 

domirrites the other in t e m  of resouxce use then the relationship is refeired to as 

asy m t r i c a i  (Kedây 1989,2 1). 

Our last area of theory withh cornpetition theory focuses on the concept of the nichq 

larspiy became considerations of competition are aimost always Linked to the concept of 

the niche (AUq 1982; Pianka 1983). The concept of the niche has variable intepietations 

This t hesk wül use MacArthur's concept of the niche as a resouce ut il~ation fùnction 

(RUF). The RUF suggsts that a resouce which is variable accoding to some attrbute 

(amomt of mer@, handling time) rnay be plotted dong an x-axk whiie the amour& of 

utilkation may be plotted aiongthe y -axk (MacArthur 1968, 1970,1972). A typ i d  plot 

assunies a beii shap d curve The ut ilization of a resouce for a single spefies as well as for 

a pair of speck is shown in Figm 2. A series of such curvg desaibing utilkation and 

dflerent resouce types begias to descnbe an orginkm's 'proféssion' or what an organism 



Resource variable 

(a) 

I cornpetition 

Resource variable 

(b) 

m r e  2: The niche: "a)" represents the niche as defined by MacArthur's resource 
utilkation fimction or RUF for a single species (MacArthur 1972); 'Sb)" represents the niches 
of two species sharing a single limiting resource. Cornpetition is assumed to be most 
intense in areas of overlap. 
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'does' in a particular envilonment. When complete overiap in the RUF7s of twvo 

popdations occus both popuhtions are compet hg for exactly the same resouce. As the 

curvcs of the two popuiations move apart and ovahp decreases, so does compdit ion. The 

geater the degree of overiap in RUF's the greater the competition. Competition for 

resouces rnay be reduœd in three way S. First, the RUF's and their overiapping portions 

can be reduœd. In other words o r ~ s m s  may behaviouraily or as a resui of evolution 

adapt to usingdiffaent portbns of the resouce variaHe in order to avoid cornpetition. 

Grap hically, the resut is a pair of overhp p ing curvcs t hat move fartkr apart and reduœd 

ovedap. Such movemnt is refmed to as a niche shi& the resources ut ilEed by the animai 

aie d t e d .  Secoiid, in the ara of RUF overiap resolrce use rnay be part itioned in space 

Third, in areas of RUF overhp the resowce rnay be partkioned in tirne. This provides 

three means of reducing compeâition for resowces and allowing for coexistence of species 

(Figue 3). 

In summary, within the body of n a t d  theory refemd to as competition theory, a 

detedation of kinds of resources is a first step to understanding how species may 

ultimately coexist In these same senings we mua also understand mechanisms of 

competition and kiads of individuals. Our knowledge of al1 three areas help dehe the 

niche or RUF of a species and M e r ,  to detemine how overlap or competition can be 

reduced to allow for coexistence. 

Taken as a whole the above sections on "Sustainability as a Return to Naturen, 

"Sustalliability and Naturd Theory" and "Sustainability and Competition Theory" 
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partitionhg in space a d o r  time 

Resource variable 

(a) 

Resource variable 

(b) 

m e  3; From competition to coexistence in the RUF. In "a)" a pair of species have 
overlapping RUF's. Where competition is most intense resources may be partitioned m 
space and/or tirne. In "b)" the resoufce is partitioned thugh shih in the RUFs. 

46 



suggest ihat the current WCED definition of sustainable developmeni (SD) ultimately 

impovenshes the species Homo sapienr by presenting the species as separate from nature 

and that the key to sustainable development may lie in: 

recognhing the anthropocertric domhion perspective imp k i t  in the cunent 

WCED defnition of the conœp t of sustainabiiity ; 

movhg this def~tionconcept in the direction of a multi -spaific comminity 

perjpmive; 

acknowledging that, ultinately , the sustainabihty of the above comminity rests 

uponourabikty to undestandandapply theways of natue (''riaurd theoryq; 

apply ing natval th- to HA-NHA cornpetitive setting. 

ushg cornpetit ion thecxy as a subset of natual theay , p articularly M acArthur's 

(1968, 1970, 1972) concept of the nick as it r eke  to the partitioning of 

resauces. 

In sumniary , the literaîure suggsts that the path to sustainability is a singe t r d  taken by a 

variety of mures. The insa,  the bird, the l i c h  and the humai obey the path of n a t d  

law and move towad an i d d e c i  goal- thai of sustainablecoeistence The secmity of the 

path is directly p roportionai to the numba of stakeholdeis that arrive at this destination 



Homo s@ns cano~t arrive alorie and must reaCze its role as integat ed careiaker. In orda 

to readi this destination we must recogpize the anthcopocentric domiiion perspective 

imp Ecit in the curreM WCED defnit ion of sustainable development. Further, we must aita 

this cooœpt of sustainable development to recognize a multi-specific, singe commuiity 

perspective This perspective inskts that the coexistence of a sp& w i t h  a comnunity 

is depeident upon a nat ual theay perspective that peeis into the fûtue throu& the lens of 

sustainable develop ment 

2.4 Svnthesis of Li terature Review 

Within the literature the concept of sustainability remains elusive and presents a primary 

and persistent challenge to bsic and appiied research. Notwithstanding this elusiveness 

the recognition that an ecocentric approach is required is well supported given that 

ecology or nature ultimately subordinates other dimensions of sustainability. Both the 

literature on sustainability and criticism of this literatwe reveds that although an 

ecocentric approach is advocated and supported, such a focus is largely missing. This 

absence was noted: in the defuiition of sustainable development supplied by the WCED; 

in the lack of literature and knowledge linking the ecological dimension of sustainability to 

other dimensions of sustainability (political, ecommic, social and culturai); in the lack of 

application of pruiciples of sustainability to natural ecosystems. The missing focus on 

nature may be supplied by observing that animals are primary components of nature and 

that the recognition and use of temiinology such as "human animai" and "non-human 

animal" is an opportunity to indicate a combined and ecologically controlled dtirnate fate. 



It follows that the principles of ecology rnay be applied to al1 animals whether human or 

non-human. This creates an ecologically level playing field and is referred to, in this 

thesis, as a "Kiagdom Animalia" approach. At the sarne tirne the evaluation of the 

literature suggests that the distinction between "human" and "non-hurnan" animals rnust 

be made given the primacy of human effect. 

The iiterahue also suggests that the HA-NHA relationship may be characterized as 

expressing a "Dominion Perspective" and that this perspective is particularly evident in 

the Western hemisphere and is irnplied in the WCED (1987) definition of sustainable 

development. The utility of an ecocentric approach rnay be manifested through the 

development of an expanding ethic; a multi-specific perspective of sustainability which 

recognizes sustainability as comprehensive, connected, equitable and interdependent. 

Such integration and recognition of interco~ectedness and interdependence is 

characterized as a r e m  to nature and a means of removing one of the four conditions of 

"un-sustainabiiity" (Bryden 1994b, 2 12). The literature attempts to integrate humans 

within a gîobal ecology and posits that this species develop an understanding of, and a 

r e m  to, the 'nature of nature' meaning an understanding of how nature actually 

fiuictions and how to live within these limits. The approach will be problematic as 

ultimately it suggests that the over-arching &dom which we consider integrai to 

expressing human animal culture will have limits placed upon it. Our seemingiy endless . 
stream of both W e d  and wifulfilled wants, needs and desires will be tmcated. 

Curtaiiing such &dom in a global climate characterized by inequity in power distribution 

and the complexities of rnulti-national and global controls will pose enormous problems. 



The battle to retain particular kedoms in particular cultures will be hard fought. The 

question of a single combined fate conûasted against the inequitable paths that contribute 

to this fate poses additional challenges. For example, why should hurnan animals share a 

common fate but not a common path? Deep ecologists would extend the same argument 

for ali forms of life. The concept of present day and intergenerational equity are also 

components of sustainability and the question of a level playing field anses @lachg all 

human and possibly non-human animals on the same path). Moving beyond the 

observation that a conceptually level playing field may be of some utility, further 

interpretation of the literature, particularly the work of Bryden (1994~) and Bradley and 

Lowe (1994), suggests an approach which identifies s w e  multi-specific communities 

composed of HA and NHA stakeholders who are comected to each other and interacting 

through the shared use of resources. This physical comrnunity is also considered a 

community of interest and possessing a local social system. Such an interpretation 

affkcts defuiitions of Nstainable development, moving it frorn anthropocentric to multi- 

specific and, ultimately, to a single multi-specific community. 

Ecological and evolutionary principles are identifieci within the literature which may be 

applied to human as well as non-human animals. Although many of these principles are 

difficult to def ie  there are some 'naturai laws', interpreted collectively as natural theory, 

which are considered to be bdarnental and univenally acceptable. The suggestion that 

the= are laws applicable to both HA and NHA species provides a means of revershg the 

dominion perspective. Overall, natural theory suggests a set of known standards or 

principles that describe the characteristics and hctioning of naturai settings and suggest 
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the that the adoption of such standards or p ~ c i p l e s  provides an opportunity to achieve 

sustainable coexistence. A particular subset of natural theory, referred to as competition 

theory presents an opportunity to deal with many of the same parameters which concern 

sustainability including kinds of resources, mechanimis of cornpetition and kinds of 

individuais. Knowledge of ail three areas helps defme the niche or resource utilization 

function of a species and- m e r ,  to determine how overlap or competition can be reduced 

to allow for coexistence. Such a reduction is the focus of this thesis and key to issues of 

sustainability as both HA and NHA species ultimately share a combined fate. With 

particular regard to the goal of this thesis the identification, anafysis and interpretation of 

the literature suggests that avoiding such a fate will require: 

1. acknowledging the utility and necessity of an ecocentric approach; 

2. encouraging rnultidimensionai and interdisciplinary research on sustainability in a 

marner consistent with ecocentric goals; 

3. developing a common and synthetic ecocentric language and body of theory; 

4. applying and evaluating new knowledge. 



The purpose of the methodology sectbn is to desctibe the materials and subjects that were 

used as sowœs of raw data as weîi as the p rocedures used to fornulate modeb and a q u i e  

and analyze data The methods section also descn'bes how the goals and objectives 

presented in the Introduction were met and provide enou* dep th to aiiow other reseachers 

to rep h t e  the work. The goal of t his reseaeh was achiewd t hrough the realirat ion of the 

objectives which occtured in t hree disaete met hodological s tagg, corresp onding to the 

following three sectbns: 3.1 Review of Litmture; 3.2 Devebp h g  the SRP Mode1 and 3.3 

Reseach Met haîologies. 

3.1 Review of Ii terature 

A review of iitemîure was devebped by identa h g  key issus, words and phrases that 

pertbed to the reseach pal  and objectives. These ternis were t hen used as the focus for a 

comp iter-based litemture seardi of books, periodicais and news art ides. Electronic 

d a t a e s  accessed at the University of Guelph and University of Manitoba incluied 

AGRICOLA, Biological Abstmcts, Cmmt  Contmts, Intedisciplinay Recoids, PA1 

(Curxent Artides and Papa) ,  Philosopher's Inde% Socidogid Abstracts and Zoological 

Recoids. A varieîy of fùnctions and ope-ors were used to access the pertinent 

information mcluding "andbr" iùnctions to con&enate s d  terms as weii as the use of 

opadors to trunate (e.g., *) sear& terni$ insext wild card (e.g ."?") opmors and 
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quotaion marks to defirr? phrases. A sampk of search temis included: cornpetition; 

resouce*competitioa; comp etition and theoly ; comp ait ion and intaçpecifc; "resauce 

part t ioning coexkt ence; sus t ainable*co&t ence; sust ainable fpart it ion& human* and 

animai*; rnodelling models. Overall, resuts were often limited a the terms (particularly 

conaenated tams) descniing the field of sustainability, in an intexdisciplinay conta, are 

receilly evolwd. 

3.2 Develodn~ the SusbinaMe Resoum Parditionine Model 

Models, as structures of concepts (Brin 1997) or, as systematic theones of logical 

andysis, are concemed with prediction and expianation, two fimûamentai scientific goals 

(Phillips 1 97 1). Other scientific goals may also be applied to models: 

"Thegoaiof scientific theories is to (a) find out, (b) descni, (c) predkt and 

(d) make use of fiinctional relationship s and reguhrities which are found in 

or canstructed from the enviionment" (Peschl1999,188). 

As such, modeb serve as human animai deviaes for ma- seme of the world, for heipbg 

human animds "cope effertively with their envUonment" (PhiFips 1971,63) or asperts of 

sociai life (Babéie 1998): 



"It seems that both cowive systens and scieme have a raiha suniBr pal: 

the repmentation of the world Both are intemsted in an adeqiate 

rep wentation, descrip tion, exp laiation, preàict ion, and manipulation of 

environmental dy nanics" (Pesa 1999,187). 

The above suggsts that it is necessary to reprsent the envimament in some way in order 

to survive within it (Pesd 1999). As such the p a l  of h u m  evolriiionary procsses may 

be, in p art, t O gnerate rep ment at ionai s t rudures which are cap d e  o f  gnemt h g  adeqirit e 

behaviour or, in other words, to prodm strategia for swival by depicting the 

enviionment (Pesa 1 999). These modek or rep resent at iond sy s tans aim at manipulat ing 

the orgaism's inkmal and extemal envhnrnental dynanics in order to achieve d e s M  

states (Peschl 1999). To this extent we can suggest that in the contcxt of sustaiiûbility 

nmodeb would play a sigliili~cant role in estaMishing homecstasis, which is nomidly d e W  

as "the maintenance of a relabively stable intemal physblogicai environma or intemal 

equilibrium in an organism" (Curtis 1983,1097). 

The more general utility of a mode1 may also lie in its ability to (Keddy 1989): 

1) cornmunicate or describe a problem or challenge; 

2) representation graphicaily a facet of nature while pondering a specific question; 

3) introduce an organized train of logic and assumptions which caa then be critiqued; 

4) answer questions or shape the way in which questions are asked; 

5) contribute to M e r  study through data collection and experirnents. 
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It foUows that the SRP Model must be undexstood, not as an absolute or objedive 

desaipt ion but as a strategy for sustiinability (copng ~ i t h  the 'environment') which meets 

the above crit eria 

A model contzins sets of propositions (statements about the natuie of realit y) which are 

systanaticdly biterrelateci (Phillips 1971). By systanatic we *are refeaing to "the 

powemil tools of mathmat ical and logid analysis which can interrelate vast varieties of 

p henamaia" (Philips 1971,60). The movemnt towaxds intdisciplinay probkm solving 

in the c o n t a  of sustahability with its associated array of p henanena is t hus fertile grouiid 

for the devebpment of rnodek. 

The contribution of the literature to the development of the model is describeci in Section 

2.5. Two additional methodological themes dominated the construction of the Sustainable 

Resource Partitionhg (SRP) Model: 

1) the theme of cùnceptualization fiom the work of Trochim and Linton (1986); 

2) the theme of insight, in particular the "tllree-process theory of selection in insight" 

from work by Davidson (1995, 127). 

The SRP Model may be interpreted as a resuit of a combination of the information 

gleaned fiom the literanire review with the above two processes. The above two 

processes have not merely been combined but, rather, the work of Davidson has been 

subsumed within the b e r  process of conceptualization as outlined by T r o c h  and 
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Linton. The larger framework of Trochim and Linton will be discussed first followed by 

the work of Davidson. 

3.22 Relationship Between Literature Review and Derivation of Mode1 

The literature suggests that sustainability may be achieved by undertaking a r e m  to 

nature approach which recognizes the utility of natural theory. Furthet, the literature 

suggests that natural theory encompasses a diversity of howledge which identifies 

fundamental, unchanging and universally acceptable laws of nature. More concretely , the 

examination of natural theory reveals that the study of interaction between living 

organisms constitytes a comerstone of naturai theory, as exemplified by the work of Grier 

and Burk (1992). M e n  the context of sustainability acts as a nibric for examinhg 

interaction between organisms the two conditions of cornpetition and coexistence may be 

viewed as idealized endpoints. The goal of sustainability is, in part, to move away h m  

the endpoint of competition towards the endpoint of coexistence. Thus, the logical 

staaing point for a model would be to understand where d n a b i l i t y  is moving fiom or, 

in other words, to understand the nature of competition. 

The model sees an examination of competition theory as the starting point and borrows 

h m  the work of Keddy (1989), a community ecologist, to undertake this exploration. 

The work of Keddy emphasizes an understanding of: kinds of resources; mechanisms of 

cornpetition and kinds of ïndividuals. Keddy States that this tri-partite emphasis is the 

foundation for understanding competitive interaction between two animal species. This 

56 



emphasis is detailed in Steps 4,s and 6 of the model (see Figure 37). Necessarily, before 

we can undertake any such examination, we must first ident* a setting where 

competition is occwuig between two animal species, identm the resources which each 

species requires, and undentand which resources are king competed for (Steps 1,2 and 3 

of the Model). In each of Steps 4, 5 and 6 the ecological theory is further contextualized 

by sustainability theory. In Step 4, for example, we M e r  contextualize Keddy 's work 

by using the work of Hunter (1995) to characterize the kinds of contested resources as 

renewable, non-renewable or continuhg Such a step combines ecological theory with 

sustainability theory. Ultimately, by being able to characterize kinds of resourca, 

mechanisms of competition and kinds of individuals in this way we may develop a refmed 

understanding of the cornponents of interspecific interaction. Such interrelationship of 

two species to each other as well as their environment (resources) is a hallmark of the 

definition of ecology. 

The literature reveals bath the ultimate subordination of both HA and NHA cultures by 

edogical constraints and, simultaneously, the dominating influence of hman culture. 

While ultimate ecologicd subordination is beyond the realrn of the model, the dorninance 

of human animal culture must be addressed. In the overalî ecologicai framework of the 

model this is expressed in Step 7, where explicit attention is paid to the dominant HA 

species needs and effects upon interspecific competition. As suggested by Keddy's 

(1989) work in competition theory we must understand the ne& and effects of species 

that dominate in competition. Such an understanding helps us determine how we rnight 

reduce asyrnmetry in competition and move fiom competition to coexistence. 
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Solely at the level of theory, and in the absence of any application in the field, the model 

allows us to develop a senes of postdates regarchg how our understanding of 

competition theory rnay be used to move fiom competition towards coexistence (see 

Section 4.2.3.8). These postdates are included in Step 8 of the model. The literature also 

illustrates ihree distinct mechanisms which illustrate how competing species may be 

sustained. These include the use of the same resource either in a diflerent space or at a 

different time or by undergoing a niche shifl that causes one or both species to use a 

different portion of the niche. This final step is shown in Step 9 of the model. Overall 

the literature suggests that we may achieve sustainability by understanding the goals of 

sustainability and applying ecologid theory, in specific settings, in order to reach these 

goals. 

3.23 Conœptualéation - Trochim and Linton (1986) 

Trochim and Linton (1986) defme concepnialization methods as specifiable, definable 

processes which can be used to organize thinkuig and to represent it foi others to see. 

They describe three stages in the development of a conceptual model: 

1. Generation (G) of the concephial domain. Distinguishable ideas, referred to as entities 

(resource use, human animals, non-humm animals, coexistence) form the basic 

building blocks and together define the larger concephial domain. 



2. Structuring (S) of the conceptual domain. The relationships between and among the 

entities is defined. Here the work of Davidson (1995) was utilized - selective 

encodiig, selective combination and selective cornparison processes were 

implemented (see below). 

3. Representation (R) of the conceptual domain. The structured set of entities is 

represented both verbally and pictorially. 

3.2A The Nature of insigbt - DaMdson (19%) 

There is no sin& methodolog for the construction of a mode1 At the same tirne, a 

diveisity of modek exist and specifc types of modek tend to be d k c ~  line-bod such as 

modek for decision-rnaking(Peny and Moffa 1997); for devebpmental disoders (Teidier, 

1996) or for pedaggy (Carnwell 2000). In their most diluted fonn the basic elemmts of 

modeb are genemlly thouat to inclde concepts and relationships (Britt 1997). The 

formulation of modek, the art iailat ion of their concepts and t heir relations hip s, is suggested 

by someauthors to be an act of discwery whichmay be viewed as irrational: 

"The p rocgs of discovery is said t O be a more or less irrational p rocgs and, 

thus, c a ~ d  be ïnclrdeù in a thoory about sciedific knowkdge. In other 

words, the "context of discavery" is said to be shrouded in mystay for 

most tradtiond p hilasop hers of science" (PesQI 1999,185). 



The themes of irrationality versis ratiaiality in the contact of k i @ t  may pmvide a means 

of suggst h g  how the SRP M ode1 was derived. 

Davidson's ( 1  995, 125,126) work on insi&t suggsts that insi@ can occur thro* two 

means: one which incldes the more tradt ional meanng of insi@ as an "a-ha" or " S p d  

Proces View" and; the other , a "Nothg Special View" which suggsts that insi&t is 

merely an extemion of the ordirery processes of perceving recogirring leaming and 

concdving (see also Perkns 198 1, Weisbag 1986). While debate about the validity of 

eitha of theseviews continues, Davidson devebps a body of insi@ theory which suggsts 

that that insi@ is the resuk of three esseitial and inter-related processes. Davidson's 

theory willbe used to explore the devebpment of the SRP Mode1 Davickon's (1995) 

threeprocess theory of insi&t invohies: 

1. selective encoding 

2 seleci ive combinat ion 

3. seledive cornpaison. 

Seleciive encoding occuis when an individuai perceives withh a set of stimuli one or more 

feattres which have previously not been obviais. SeIrnive combnation occuis when an 

individual assembles elemaits of a probkm in a way that was prevîously unknm to the 

individual. In a related fashion the act of assembling a probkm in a new way may be 

associateci with selective cornpaison. Seledive cornpaison occus when an individual 

discovers a nondvious relationship betwaen new infoxmation and information acqujreû in 
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the past. How each of the compments of the threeprocess theoxy afWed the 

construction of the SRP M ode1 wiii now be discissed: 

Thro@out the acadanic and professional car- of the aut h a ,  and in p rep aation for field 

studk in Mozarïbique, an enomus  divexsity of stimuli were encomtered. Many of the 

stimuli were 'reco@iizable' constructs of the ' n a t d '  world (humai and non-human 

animals, competit ion theoxy , resouces, competit ion, coexistence). These st irnuli were 

encomtered or reinfOrced t hro@ the literature review. Over t ime catin st irnuli becarrie 

more obviais. T hese st irnuli included: 

the personal and subjective perception that the axiom of 'survivai of the fittest was 

evident in bot h HA and NHA pop uht ions; 

the undentandhg that the environment play al a domirant role in settmg the rules and 

reguhions for survival; 

the hi& visibility of cornpetition for limiteci resouces by both HA and NHA species; 

the observation that decreises in biodiversity as a resuk of habitat destruction and 

m t a t i o n  o b s d  the real, immediate and daily connation between HA and NHA 

sp e c k  and theù comp ait ion for disciete, quantifilable and sus t &able resouces 

the observation that cornpetition theoiy demoistrateci how specks could move fiom 

compet ition to coexistence in re@ to resouce use. 



Seledive Combmat ion 

The author's recent expehces in @wte coursework as well as the stimuli encouitered 

in the ütemture review ailowed for a unique cornbiiing of ecological theoiy and theoiy 

regadhg sustainability . These stimuli were combiied in new and novel way s that had 

preMusly been unknawn to the autha. The chamterizhg of resources accordhg to 

ecological theory (substitutable, essentiai; after Keddy, 1989) but withm a framework of 

sust ânabilit y (renewable, non-mewable, cont inuing; after Hunt a, 1 995) is one such 

example. An additional example is the modification or combhing of ecological terms in an 

effort to ensue that such terrns, while rernaming usehl within app lied ecologid theory , are 

coincidentaiiy undest ood w it hm s t rategies of sus tainabiiit y. A fmai example of selective 

combming is the reinterpretatim of the reversa1 of asymtrical compeiition (from 

comp dit ion theory ) via socicxconomic efferts (dimaisions of sustainabiiity ) exerted by 

the subodinate speck. The model in its entirety, represents a hi@ level of seledive 

combhing which to sorne extent, may be expected when combhing disciplina or seeking 

interdiscip liaary solutions. 

These 'new' combination or novel obsewations were consistent wit h Peschl's (1 999, 1 89) 

observation that "befae any knowiedge or a theoiy is constructed a cognitive systan 

dismers t hat cert zin p henanaia in the envhnrnent happai accoding to some repedde 

patterns or ml&. The p attms were largéy gleaned frorn the litemture. B a d  upon the 

above insi&ts the resemher put t o ~ t h a  the elemmts of the 'probiem' in a way thaî had 

not been obvious previously . In this case the awaraiess that compeiition theoiy as a 
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d i s c ~ t e  body of knowkdgt could be used to des& evolitionary solutions to competitim 

for resouces betwgn HA and NHA s p d .  

Selertive Cornpaison 

The knowklge encoded in seledive combinat ion came from the reseacher's "past". The 

reseacher "suddedy [ r h e d ]  that new infornation [was] sirnilar to oid Somation in 

certrin ways"(Davidson 1995, 129). Here a e  the roleof the litemture review and past 

experience domitrates. In other words the compeiition theory that had been used in the 

past to descni how resouce partitionhg in NHA specks occuned and aliowed for 

codtence  was thou&t to be suitable for application in the reseafh settmg To some 

extent this is consistent with the notions of constructing condations and constructing 

t heoies about a " hidckn realf y" as describeci by Peschi (1 999, 1 9 1): 

"...the cognitive systtm has to constnict a theoxy about the mechaisrns 

that govem [the] hiddai domaia and that lead to the obsewed p henmena 

and regusrities. The reseacher strives to detem-he theoietical or abstxact 

rnechaiisrns that are capable of explainhg predrting or genemting the 

enviionmental p henmenon." 

Consistent with the goal of producing an exploratory mode1 that descnis  an approach to 

achieving sustainable coexistence the above acts of selective mcoding, combination and 

cornparison and the adoption of cornpetition theory suggested that the process of building 
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a model would begh by re-examining resource use by HA and NHA populations in the 

research setting. The preceding step and fkst step in the model is a logical extension, that 

of recognizing the need to identify senings where HA-NHA competition for resources are 

occurring. Subsequent steps in the model follow the logic inherent in competition theory. 

The detailed results of this insightful model building process are detailed in Section 4.0 - 

Results and Discussion. 

3.25 S ummary of Appmacb to Developing SRP Mode1 

Ultimately the Sustainable Resource Partitionhg (SRP) Mode1 serves to represent the 

environment in a more sustainable form than currently exists by expressing a means of 

approaching sustalnability through the partitioning of contested resources s h e d  by HA 

and NHA species. The model acts as a gaphic representation of a train of logic which 

desfnbes a particular problem, describes a solution, and in doing so is both explanatory 

and predictive. The model depends upon infornation obtained from the litenture search as 

weii as the reseacher's past and is selectively encoded and combmed in novel ways that 

demoistrate the hiddm potertial of intediscip linay work. 

The proposed reseadi e m p k i s  on resauce use by both humai and nonhuman aniwl 

spdes, combined with the inhmt diflkrences between HA and NHA research subjects, 

su-ted the exp bration of met~olog ies  appmpriate to each of these groups. Humans 



are believed to possess a unique consciousness, which is distinct from other non-human 

animal Life forms, a distinct culture, and unique minds capable of thinking and reasoning 

and thus the study of hurnans is inherently different fiom the study of non-human 

animais and objects (Sheets-Johnstone 1996, Patton 1990). The distinct culture of 

humans is characterized by Morrow (1 994) while conmting the study of natural 

sciences and humans: 

1) human social life is judge to be qualitatively different from other things studied by the 

n a t d  sciences and consequently a humanistic approach is required; 

2) interpreting meaning in human social life is the decisive feature that separates the 

practice of the human and natural sciences; 

3) social facts are argued to be different from nahird facts because they are created and 

retreated by the actions of human beings. 

Such creatiodre-creation of social fact is codified and manifested in a variety of ways 

including language, a phenornenon which allows for direct communication rather than 

infaence during rësearch and thus humans cm ask humans about their behaviour, social 

interactions, feelings, plans, cultural values and purposes. In contrast, a traditional view 

of MIA species would suggest that animais possess neither a unique consciousness, a 

distinct culture, nor unique mincis capable of thinking and reasoning and as such are 

simply "neutral objects waiting to be ordered" (Ellen 1996). The ordering of these neutral 

objects occurs largely through the mechanism of reductivist science - NHA species are 

observed, desçribed, and characterized as  having particular qualities or outputs (often 



behavioural) which are m e r  analyzed and referenced with numerical rneasurement. 

Subsequentiy, PJHA species are "understood" based upon these qualitative or 

quantitative descriptions. While these initial and traditional perspectives suggest separate 

approaches to understanding NHA and HA research populations recent debate about the 

validity of the assumed distinctiveness, and thus separation, of human culture h m  

nature, must be addressed. Notwithstanding the above traditional approach to 

understanding NHA species recent "monist" theory suggests that the traditional "dualist" 

approach of man/human/society versus nature has been eroded by post-modem theory 

and evidence that suggests an expancihg area of common ground. The monist approach 

which emphasizes the comrnon ground of HA-NHA species is supported by: 

1) the lack of distinction between human and non-human animais by many cultures (e.g., 

the Achuar Jivaro of the Upper Arnazon) (Descola 1 994) suggesting that the Western 

duaiist approach may be a culhiral artifact; 

2) that rational choice, long held to be the domain of Homo sapieru, is actually 

characterized by the naniral domain and not human culture (Ingold 1996). This 

suggests that while nature is charactenzed by rational choice that society is controlled 

by an extemal narrative (primarily an economic structure, a "false" economy) that 

causes human behaviour to be exhibiteci in ways that are not optimal (and therefore 

not nahiral). Simply put, the monist approach advocates one nature - that which 

embeds humans in rational, natural, sustainable choice. 



3) the suggestion that monist theories oppose the iraditionai, duaîist mode1 of evolution 

which sees environment (force) as a mechanimi of ordering nature (response) and 

instead removes this binary opposition and suggests that the relationship between an 

organism and its environment is reciprocal. In other words the evolving organisrn is 

one of the selective pressures acting upon itself, a concept highly relevant to issues of 

sustainability (see Ho and Fox 1988). 

4) the lack of distinction between Homo sapieas (human culture) and earlier hominids (as 

animals) suggesting again thai instead of a binary opposition or divide between 

humans and nature there is a single joined continuum. If we are unable to determine 

when culture arose it cannot be dated, cornpared to a different and distinct penod in 

time and thus expressed in a dualistic framework 

Such HA-NHA cornmonality may have implications for methodological assurnptions 

regarding the simultaneous study of HA and NHA cultures. For example, does a monist 

perspective, which recognizes a singular nature in which humans are embedded, extend to 

methodological approaches which in tuni suggests that a singular rnethodology or the 

same methodologies be applied to both HA and NHA species in understanding resource 

use? If this is tnie then ody quantitative/obsef~ational methods could be applied to both 

to determine resource use while quaiitative/'iterview methods could oniy be applied to 

HA species. In seeking the consîstency of a monist methodology and applying ody 

quantitative/obsenational methods the absence of qualitative interview data for HA 

research subjects wouid ensure that an understanding of behaviour and perception would 
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not be achieved, an aspect of research viewed as critical in determining sustainability at a 

dobal level. In summary, the use of quantitative/observational methodologies for NHA 

culture and qualitative/inte~ew methodologies for HA culture is both expedient and 

relevant in the given research setting. While such an approach may be interpreted as a 

methodological rifi which situates HA culture within a logical positivism framework and 

NHA culture within a phenomenological Eramework, we are reminded by Patton (1990) 

that it is methodologicai appropriateness that is required. Further, outcornes of the 

research may fmd ways to anneal such a methodologicai rift. 

335 Understanding Natural Resairce Use in NHAPopulations 

Resairce use amorg NHA speaes has tnditiondly b e n  expbred in the fieus of biobgy, 

ecobgy , zoobgy and aninal behaviour (etblogy ). An ovetview of joumals d e h g  with 

NHA reswce use refkcts these brod ares in journal titles such as Odog ia ,  Ecobgy , 

Aninal Behaviour or Ethdogy . Altanately, journal sub*t matter and tit ks may refiect 

content acmding to taxcmomicaiiy basd groupings such as marnrrals (loumd of 

Mamwlogy), birds (Cordor, Emu) or prinates (Jounal of Prinntology). In addition, 

published Literature may foc= on particular envkonments or ecosysterns (cg., Freshwater 

Biobgy, Prairie Natualists) or r e m  more anthcopocedric perspectives (e.g., Journal of 

WdWe M magement). OverwhelmUgly , quantitat iw, exp d e n t a l  and nonexperiment al 

appmaches in the sciaitific mode1 are adopted to determine resource use in NHA spe&s. A 

s d  sample of such appmaches inchde spatid anaiy sis of habitat use through radio- 

coliaring of moudain Lors, bobcats and coydes (Koder and Homocker 1991); body 



weibt and zooplankton sampiing to detamine size class cornpetit ion affect h g  resauce use 

and growth m perch (Persson and Greaiberg, 1990); compet ition for nectar resaurces in 

nifous humfinngbir& (Hememann 1992); st atist ical p rocedures for detaminhg resource 

prekences among manie birck (Haney and Solow 1992); and foraguig behaviour during 

obsavation perbds to detamine the eflect of social groupine on resairce use in the 

cornnion bush-tanager (Vaburg 1992). Al1 of these ap pmaches s h a ~  a cornnon "lo@cal 

postivism" heritage - the use of quantitative and expaimental methods to test hy pothet i d -  

dedlrtive pd iza t ions .  The legcy of such logical post ivism quantitative met hods 

inchdes the gneneation of objective, standardized measures. For exanp le T h o m  and 

Tay br in a 1990 SV of study designs for cornparhg resauce use and avdability (review 

of 54 papas fiomthe Journal of Wildlife Manwment, 19854988) notai that the majmity 

invdved the cokcting tagéng releasing and monitoring of anirds with Chiîquare 

goohess of fit statistical analyses. These measwes dow numaous resmch subjects and 

t hei exp aiences to be understood t h &  statkt ical aggregit ion and succinct generalizeable 

fiding. The fuidhgs are then exîmpolatd to the commuiity at lars. Such methds are 

relevant to undastandmg aninal populations as the gathering of data from individual 

orgmkms can help to detemine habitat use, prelérence or natual resource use for the larp 

pop dation. 

It is dso important to note that while quantitative approaches to understar~ding resource 

use were felt to be moa appropriate for undentandhg the NHA cornmunity some 

qualitative approaches would aiso be used. Here, qualitative methods are understood to 

include data coiiection in the fom of written documents, likeiy journal articles, 
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specimens, tags and anecdotal Wfitten information which would detail where the species 

is usually found, the type of habitat it is usuaily associated with and other information. 

Such qualitative 'and largely historical descriptions often fom a foundation for 

quantitative research. Particularly for species which are relatively unknown such 

evidence constitutes and important sMing point for understanding resource use. The 

association between the sea~~b.  tems "quditative" and "research" within the biobgid 

litaature data basa is weak In a seaich of Biobgical Abstracts between January 1989 and 

June 2000 (using NETWC at the University of Maniioba) revealed a singe recad out of 

88 records which used qualitative ressirch (1.1%) relited to nonhuman anids.  This singe 

papa uses quaiitative assessrnent to divide bu& into feeding groups (e.g., herbivorow 

insectivorais etc; Cieslak 1995). Ovedl the literature indiates a recait and overwhehing 

useof quaititativp appmaches, buih upon a foundation of quaiitativehistoricd infamatio~ 

in determiningresou~ce use by NHA speries. 

3.32 Understanding Nahiral ksource Use in HA Populations 

Sustainability may be characterized according to forms of interaction between HA species 

and the environment (Chapin et al ,  1996). Such interaction, in turn, is mediated by 

perception and behaviour, both social aspects of human culture. This social-culturai 

context of interaction (e-g., influence of behaviour in relation to ethnic group, religion, 

education), particularly in regard to conservation, has been emphasized by authors such 

as Infield (1988), Heinen (1993) and Studsrod and Wegge (1995). Caldwell (1998, 1) 

M e r  feminds us that sustainability depends upon "the ability and willingness of 



humaas to order their behaviour ... toward maintaining ecologicai integnty in human 

relationships with the earth" (italics author's emphasis). These authors emphasize the 

social context of humans in relation to sustainability and such an emphasis has a 

methodological bias towards qualitative approaches. Indeed one of the recognized 

problems of quantitative research with HA species is that it removes individuals fiom 

their social context and as such cannot contribute to understanding the social dimensions 

of sustainability. 

Our understanding of the HA social context (within a phenomenological paradigrn of 

inquiry) may arise fiom a research strategy expressing several strategic themes or 

approaches. Patton (1990) describes ten separate themes or approaches inciuding: 

qualitative data, natudistic inquiry, inductive anaiysis, holistic perspective, dynamic 

systems, unique case orientation, context sensitivity, empathic neutrality, and design 

flexibility . 

Qualitative research tends to use the researcher (as instrument for measuring) to stucîy 

s p d c  issuw with considerable depth or detd and withut predetemined categories of 

an* sis. Such an appmach supplies detded uifixmation w d h g  smaii goorps and this in 

tum Limts gmaaüzability. Qudtative research most oftm records worcis as  a method of 

interpreting issuw. Quaitativeappmachesofien useinterviews as a meam of understandng 

humai commuiity useof natval resources. Resmch a d h s i n g  natual resairce use by de 

Boer (1998) for s~anpk inchdes both quaEtative and qualitaiivequantitative methods 

t b g b  inteniiews and s q s  m which numerid response rates to questions are assesseci. 



A s p d c  fom of intaviewh refered to as openended interviewhg is used to @ber 

detrileci infomiat ion This fonn of inteviewiusg (Patton 1990): 

a) allws the researcher to understand the world as seen by the respondents; 

b) pemits the evaliator to study selected issus m dep th and detail; 

C) provides oppatunitks to approach the resguch without beirig constrained by pre- 

d e t d e d  cat egories of anaiy sis which contnies to dep th, op emess and det ail; 

cf) produces a wedh of infamation abolt a smaii number of ressirch subjects which 

ailows for detaild undastandmg of a varkty of expaiences but reduces 

fpleralizability. 

Natudistic inquiry strategies allow the researcher to approach a setting without 

predetermined hypotheses. hstead, theory ernerges h m  fieldwork experiences and is 

grounded in the data (Glaser and Straus 1967). Natudistic inquiry (Patton 1990) is 

m e r  characterized as inqujr in which: 

a) the researcher does not at t emp t t O man@ ulate the reseirch set hg;  



c) the foc= is on capturing process, docunaiting varations and expbring important 

individual difibences in expaiences and outmmes; 

d) thexe is no p redetemid course established by or for the reseircher. 

Characteristics "a" througb "c" above would likely ap p fy to any research setting in whidi 

opemendeci intaviews are used to exp bre individuai expeiences w i t h  h m  commuiities 

in ther natually occlmng States. However, the= is often some predetemiined course 

established by the researcher (often in conjunaion with mandates from Funding agencies) 

that inchde thenies of research and t hus, on a glenaal or very broai level d e t e d e  a couse 

for the research. For e x q l e ,  the thenes of sustainability and resource use direct the 

cunent reseuch. It is the opinion of this researcher thaî such courses help detamine topics 

of conversatim for the research witbut predetermuiing outaomes by the resaucher. Such 

modificaîim of thestrztegy of natcralistic enquky stin fits with Guba's (1978) definition of 

natualist E enqijr in t hat: 

a) the researcher did not manip date any p hemmena in advmce in order t O conduct the 

research and, 

b) th- were no predetermined categpries or variables used to d e s m i  the phenornenon 

unda stuây . 



Guba, in summry, d e s m i  natualistic enquiry as a "discoveryaiented " approach that 

mininizes invgtigptoc mm@ulatim of the stu& setting and places no prim constrahts on 

what the outmmes of the reseirch will be. Guba further su-ts that natualistic enqiijr 

rnay be contrasteci wit h experimentd research w h e ~  the invcstigator controls the condit ions 

of study, extemal f i e n c e s  and thmfore limts assssment to the outmmes of limiied 

variables. 

The above sugssts that the natualistk enqiijr appmach recqpkes real worki condit ions 

w h e ~  progams are subject to charge and are the~fore dynanic and prooess oriaited. The 

shifiing day -to-day reaiity and its complexity is accep ted and recaded. Most importantly : 

"the data of the evaluation include whatever emerges as important to undestanding the 

setting" (Patton 1990,42). 

Both qualitative and natualistic appmaches are indiictive and holistic. An indwtive 

appmach will dow for spetific obsevatiom to be recarded and then be used to buiid g e n d  

patterns and theory . The appmaches are holistic in that the entire resevch setting is 

undestood as "a complex sy stem that is more than the sum of its parts" (Patton 1990). In 

addiiion the holistic natue of such appmaches foc= on intadependencies and broad 

relionship s as op pcsed to discret e varables and cause-effect rehionship S. 

Inductive analysis involves immersion in the details and specifics of the data to discover 

important categories, dimensions and interrelationships; inductive analysis also begins b y 

exploring genuinely open questions rather than testing theoreticaily derived (deductive) 
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hypotheses. In complementay fashion t h e w  of a holistic perspective allows the whole 

phenomenon under study to be understwd as a complex system that is more than the 

surn of its parts; as such, the focus on complex interdependencies is not reduced to a few 

discrete variables and linear cause-effect relationships. This aiso constitutes a criticism of 

more quantitative methods in that quantitative approaches: 

1. ovetsimp lify the complexitis of real worki expaiences, 

2 miss major f a a ~ r s  of importance that are not easjy quant ifïed and 

3. fail to provide a sense of the study topic as a whok (Patton 1990). 

In su-, qualitative and natualistic appmaches are ideai for undastanding (thiough 

obsavation and intdewuig) locai humai perceptions, experiences, thoughts on 

sumunding and events in t hese sumunding. Inductive and holistic appmaches ailaw 

infocmation to evolve from the reseirch setting and investigation whiie attenpting to 

undastand an entie phemmenon understood to be a complex system. The products of 

such an appmach wouki be pure description as well as quotations fiom intaviewee 

responses. The use of quotes from intmiewees s u w t  the expbration of methodological 

appmaches with people oriarted manchtes. Exp bration of metlmdologicai ap pmaches oftm 

inchdes a distinct ion bet ween four p eople-oiimted manchtes or methods, w hich may be 

used in gatithering intaview information (Lofland 197 1): 

1) the researcher will at temp t to g t  close to the people and situaiion in order t O underst and 

what was going on; 



2) the resedllckr will capture what a c t d y  takm place and what people actdly Say ; 

3) the researcher will inchde pure description of people, a c t ~ t i e s ,  interactiois and 

set the; 

4) the researcher wouid inclide direct quotations fiom people. 

These appmaches ensure that a comprehensive, meaningful record which chamcterizes ' 

research settings by maxhizing the amomt, breadth and ut ility of informat ion 

Finally , Patton ( 1990) d e s u i i  some st raegies for resench inchiding p ersonal contact and 

insigtit ; dy nanic sy stem; unique case orientation; con- senit ivity ; emp ahic neutraiit y 

anddesign flexibility. These strategies areappiied in i d d  or 'pue' rescarch metimdology. 

As such in praciice, it is likely that only some of the strrtegies will be expiesseci and these 

will be exp sessed in varying de-. O f  t hese six ap p maches two are likdy to be gpmiuie in 

the proposed HA: NHA setting Th- s t ~ e g i e s  inchde: 

1) personal contact and i n s a t  

2) des@ flexiiility 

Reseirch which embodies the str;tegy of personal contact and insigbt suggsts that not only 

does theresearcherdeveiop direct contact and f d a r i t y  with people, ther sitmtion and the 

phenornenon unda study but that the researcher also incorporatg ther personal expeiences 

and insigbts into the p r m s e s  of inqiijr and undastandmg of the p henomenon. Out of 

such an appmach wolves (ideally) a sense of closmess and s h d  expeience which d o m  
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the researcher t O d e s m i  int anal st ates whidi may be compareci t O ext anal st ates (O b m e d  

behaviours) 

The fmd stmegy in the enmination of the quafitative aspects of this research inchdes 

"design fleibility" (Patton, 1990, 41). This sugpts  that the research will be "opai to 

adapting inqrijr as undastandmg deepens andibr situations change" and thus will avod 

"getting locked hto ri@ designs that elhinate responsiveness; pursues new path of 

discovery as they ernerge" (Patton, 1990, 4 l).. The adaptability of the reseirch is critical as 

there are no tme stardards for "pamdigm pudy and metbdological ortbdoxy" (Patton 

1990, 150) Givm the appaent complexïty of the research, the conîrast between HA and 

NHA pop dat ions and logkt ical considerations for the proposed research, design flexiility 

was felt to be of p aramount imp crtance. 

Lady , our exp brat ion of t h e m ,  ap p roaches and st raegies in H A-orient ed research 

shodd be contrasted with writing by Patton (1 990) who suggsts that researchers 

need not be conœmed about t hecry , t hat t hey need only ask open endai questions 

of people and observe rnatters of intaest. 

Within the above discussion of strategic themes or approaches within a phenomenological 

paradigm the approach of a qualitative strategy includes a number of theoretical 

orientations. These theoretical orientations may include: ethnography; phenomenology; 

heuristics; ethnomethodology; syrnbolic interactionism; ecologicai psychology; systems 

theory; chaos theory; henneneutics; orientationai. A complete discussion of these 
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oriaitatiors rnay be found in Patton (1990). The folbwing thenies of inquiry were exp bred 

as they were felt to be of possible value in relztion to the proposed raearch top c: 

1) p hemmenology 

2) ethmgraphy 

3) eco bgical p sy chology 

Phenomenological inquiry focuses on the st mure and essence of expaience of a p articular 

p hemmenon for people in the research se thg  The 'essence' is undastood to be an 

undastandmg of what people expaience and how they intapret the worki. An addiional 

emphis  in pheqmenological resgurh is methodolo@, whereby the obsaver can only 

tmîy undastand what another person expaiences by expaiencirg it for thenselves. Both 

or either or these preœding methodologks, focussing on what otha people expaience or 

exp ~encing it for ourselves, can occv and stin *be interp~ted as p hemmenological researrh. 

For the f o m ,  achkving and undestanding of othas' expaiences oftm invdves intaviews 

whidi the resemher will use to defne the basic elemnts of the expaiences that are c o n n  

to individuals in the m a c h  set ting For the latter, h a s i o n  in the research setting as weil 

as setting expiences may provide addkional infamat ion aboit the stuc& group. The 

degpee of Unmasion or hvdvement and theutiiity of the knowiedg gkd is debaed. 



According to Patton (1990,67) ethmgraphas foc= on thequestion: "Wha is the culture of 

this groq of people?" An undastandmg of culture is of t a  acheved t hraigh "participant 

obswation" a term that refis to ciraimstanœs where researchers en= personaiiy in 

particular activities in the reseirch setting Culture is undwtood to mean "tha collection of 

behaviour p attems and beliefs" (Patton 1 990, 68) that const it ute "stmdards for deciding 

what can be, standards fordeciding how onefeek aboa it, stanlards for deciding what to do 

aboiii it, and standard for deciding how to go abou dohg it" (Goodenough 1971,21-2). An 

undastandmg of  culture helps the researcher undastand who is the research for and who 

will use the fmctings?. The goal is to interpret f m h g  and ap p outaomes withh a cultural 

p ersp ect ive 

In a relaed fashion this cultural perspective inchdes beliefs and perœp t ions about natue. 

Ecobgical psy chology thus becmes a form of quaiitative inquiry relevant to research 

repding ecobgy , culture and sustainabiiit y. Ecobgical p sy diology asks the question: 

"wha is the relaionship betwen humai behaviour and the envionment?" (Patton 1990). 

Resairchers invdved in this fom of inquiry see indivîduals and the environment as 

intadependent. Ty p Olly , ecobgical psy chologists move fi-om qualitative data collection in 

the form of desuiptiom to quadtative analysis of goaldirected behwiour and 

chamcterist ics of behaviour settings. 

While phenomenological, ethograpbic and ecological psychology orientations may be 

major themes of the proposed research, a variety of approaches to gathering data are 



available. Within these themes both qualitative and natudistic approaches could be used 

to inductively and holistically understand human experience in context-specific settings 

(Patton 1990). These approaches to research must also be understood. 

In summary, with limited knowledge of the research setting it is likely that research 

methodologies d l  be encom passed b y both logid posi tivism and phenomenological 

inquiry paradigms and these will be applied, respectively to NHA and KA species. 

Within the HA-phenomenological inquiry paradigm six discrete approaches to research 

are likely including qualitative, naturalistic, inductive and holistic approaches which 

employ the strategies of personal contact and insight as well as design flexibility. Finally, 

within a qualitative approach three theoretical orientations of phenomenology, 

ethnography, and ecolopid psychology were used. The research engaged human 

subjects, gathered specific observations and attempted to build generai patterns. The 

research focussed on a complex system, its interdependencies (human, birds, resource 

use) and uniQing principles (including those that uni@ beyond the level of h u m  

interview subjects). Al1 of the above occurred through personal contact, observation and 

insight while allowing for changes in the design as was necessary. Research regarding the 

NHA population thus emphasized logical positivism using quantitative experimental 

approaches that provided objective, standardized measures. Some rninor qualitative 

research was deemed appropriate in describing NHA history and distribution. 



3.4 Field Research 

As a preface to field work it is important to note that prior to arriving in Mozambique 

there was a brge degree of uncertainty regarding the feasibility of methods of data 

collection. Concerns included: 

safety of the reseacher (e.g., land mine malaria, venornous snakes); 

feasbility of obtaining p e d s  and permission; 

logistics of field work (support, materials. length of t ime in woodhnd); 

p robability of locating bird specks; 

probability of identiQ ing bud speck and iocating nests; 

p robability of bird being in breeduig season; 

physCal distance between reseacher and birds hests; 

types of infocmat ion which could be gethaed. 

The basic natue of the reseach was inductive and saw undeistanding resouce use as a 

starîing point This, in concert with Iimited knowledg of the reseach contat, reseach 

subject s and general feasibilit y of met hods, requied an adap table and broad met hodological 

net in orderto s t h a  as muchdataas possble. As a result, the relevance of aii data would 

be unknown, to some extetû, until the compkion of the research. These consûaints, in 

concat with the fact that nothhg was known of the NHA species, sugg~ted thai the 

reseacher g h m  as much infornation as possible. To this end some of the data gatheeâ, 

sudi as the history , morphology and distribution of the Oliveheded Weava, does not 



related diredy to the resemh pals and objectives. This brod app rœch to understanding 

the Oliveheaded Weavcr and its resouce needs thus entaiied a more 'classicai' biological 

appraich and the o r w a t i o n  of the methods and resuks sections reflets this. Ultimately 

al1 of the information play s a role in contributing to understanding the kinds of resources 

the bird requies, how it may compete for these resouces and the cha-eristics of the 

Oliveheaded Weave as a specks. 

As with the bird specks the focus on resolrce use acted as the foundation for the 

devebpment of openendeci questions for HA popuhtion inteiviews. Howewr, in order to 

p rovide a flow to the interview, questions were p resented in a strean such t hat there was a 

n a t d  progiession from one topic to anotkr. For example the interviews began with 

questions about the individual and his or her faxniiy which allowed the reseacher to then 

ask about: how the farnily arriveà in the reseatch sett mg; how they procued land; how t hey 

clemd the forest from the land; whether or not the forest was impoltant; what kinds of 

resouces it offend, etc. The streaning of the questions orginized the respaises into 

disciete soci~cultural, economic, ecological and politicai dimeisions. As such the resuits 

are presented in this mariner. 

In Section 4.4.6 contsted resouce use for the HA and NHA popdations is synthesized 

into a sin& oveniew. 

Reseach was conducteci in the People's Republic of Mozambique which is located in 

s o u t k t e m  A h  (Figure 4). The study area was located apprahately 350 km north 
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of Maputo and 100 km inlaid from the Coast (rouwy the same latitude as the town of 

Inbanibane). The study areawas a d isa te  10,000 ha forest. The nearest town, pan di^ 

was located 23 km to the Nortkast (see Figue 5 for location of study am).  Throrighout 

the buk of this thesis, specf idy  the sections on Methodology and Resuhs the two 

stakcholden are p reseited in order as the NHA and HA populations. 

3.J.l The NHA Population 

NHA popuhtions were apprwhed using quantitative methods in an effort to establish 

objedive, stanhdized measues. The desire to produce paalizable results fiom 

stardardized measures necgsitated the use of these methods. St atisticd aggregat ion within a 

sample population wouki be used to gnaate succinct fuimngs that could be e~iapolated to 

the comxxunity at larg It is also important to note t hat whik quantitative ap proaches were 

felt to be most approp riate for undastandmg NHA comminity some qualitat ive appmaches 

would also be used Here, qualitative methods are undastood to inchide data colktion in 

the form of written documents - likely journal articles, specimens tags and anecdotal written 

uifonnation accssed thmu& field work. 

Given the presuned threiâened statis and smdi popuhtion size of the Oliveheaded 

Weava (Plocacs olivaceiceps), field research methods were chosen to be as hurnane and 

non-invasive as possible. Field research methodology was consistent with "Category B " 

experirnents which cause "linle or no discornfort or stressy' 3s outlined by the Canadian 

Council on Animal Care (CCAC 199 1). Research activities such as behavioural 
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observations, collection of fecal samples and retrieval of abandoned nests were al1 

completed with Iittle or no distwbance to the bird population. Given the sensitive 

research context, lack of information, 'secretive' nature of the bird species and paucity of 

nesting sites an observational and descriptive approach was developed to provide an 

understanding of the bird's biology and resource use. In addition to an histoncal overview 

of' the species the following aspects of the Weaver's biology were considered: 

distribution, current understanding of species distribution and population size, 

morphology, geographic location of nests, nest attributes, nest tree attributes, vegetative 

characteristics of nest tree areas and random areas, activity at the nest, foraging behaviour 

patterns and diet. The methods used in each of these areas is described below. 

3.4.1. I Distribution 

An undestanding of the potential dimibut ion of the Weava was @ed through a Iargely 

histocical analysis of presaved avian collections, acadenic and non-demic publications 

and personal cormdcations. While a more compiehensive, in situ methodology is 

requied, the currait study had neitkr the fmds nor the logistical support to undertake 

such a study. Given that the primay goal was to devebp an undentandhg of the bud's 

biology , the reseacher chose to focus an a location which offeied the geatest possible 

chance of locating the bird, which was reveded to be a forest near the town of Panda in the 

Inhambane ProMce of Mozhique.  The densty of the speck was initiilly approached 

by employ ing a variable circuiar plot method (Reynolds et al. 1980). Given the low 

abunthce of the speck a secorri method, Emlen's (1971) varihle strip transect method 



was employed. Neither method proved succ~sful due to the limited number of bu& 

Consavat ive est imites were provided by ewmning the tot ai n u m k  of act iw and inactive 

nests discwered in a thorwghly searcheci plot of known area. 

The morpblogy of the bird was examhed by using the same appraach taken for 

distribution. Mean size of the bird was es th ted  t hrough the use of historîcal Iiteiature. 

The colou and markiigs of the bird were comp aed throigh e-at ion of presaved 

specinens at the Rothschild Zoological Museun in Tring Englmd and Naturd Histcry 

M useun of M ap uto as weii as r e n d h g  aeated for bird field guida, p hotograp hs t &en in 

the field and field observations. 

3.4.1.3 Geomaphic Location of N e s ~  

Nest s were located by visud ewmiiat ion of tree canopies when trees were not in l e d  The 

pgmphic location of each nest (latitude and longitude using Global Positioning Systen, 

GPS) was recoded. Re-locating trees for subsequent reseach provd challenging as the 

GPS provided only the apprmimate position of the nest tree. Subseqiently, each nest tree 

was then painted with a numba to facintate identification. Each nest tree was 

photogmphed with an object of known dimasions a@mt it and then heigb was sded 

h m  p hotogmp hs. Tree diameter at bras& height (dbh) was m r d e d  at 1500 mm above 

smounding grade The diameter was calculateci by wrap ping a measwhg tape a r o d  the 
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t nuik of the tree and dividing t his measuernent by "T 

3 -4.1 -4 Nest Attributes 

At the conclusion of the breeding season five nests were collected and measured. Nest 

dimensions were recorded in millirnetres, using a tape measure and calipers, as follows: 

nest chamber length, nest chamber width, spout outside and h i d e  diameter, nest total 

length, and spout trailing edge. For a diagram of typical dimensioned components of an 

Olive-headed Weaver nest please refer to Figure 6. From these measurements two other 

measurements were calculated: spout thickness (spout outside diameter minus spout 

inside diameter); and spout length (nest totai length minus spout ûailing edge). In 

addition the distance of nest fiom edge of tree canopy (0-2, 2-4, 4-6 m), type of nest 

matenal and nest location on branch (branch tip or mid-branch) were recorded. 

3.4.1.5 Nest Tree Attributes and Veeetation Characteristics of Nest Tree Area 

A profile of nest tree area vegtat ion (nesting habitat) was ap p raeched foliawing a modified 

methai devebpd by James and Shugixt ( 1970) and Kannai ( 1994). Using each nest tree 

(active or inactive) as a cenûe point, a distnce of twenty metrs was measured h m  the 

baseand served as the radim for a circular plot of 1256.6 mL (0.126 ha). Withii this plot 

the foliowing idonnation was recoded: tree specPs and dbh (inchding nest t r 6  whetkr 

a burl was prescnt in ia of dbh measment,  number of sapihg in size catepries 0- 

50mm, 50-100mm, 100-15Omm,150-200 mm (measured at 30 cm above g o m i  IeveI), type 



@re 6: Diagram of typical dimensioned components of Olive-headed Weaver aest 
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of substrate (gras ,  sand, forbs or combaation) and presmce of uniqiie plant species 

(Opunifa spp., Aloe spp., Cy cads). From t his idonnation the mean heigbt and dbh of nest 

trees was calculatecl and the relationship between tree heigtt and dbh was der id .  The 

mean heigbt and dbh of nest trees was c o m p d  wit h other trees withh the nest tree areas 

The characteristiCs of vegetation in nest areas were subsequently compaed to randan 

areas (see below). The term "treé' was ap p lied to my plant that was greater t han 200 mm 

dbh at 30 cm above surroundhg substrate. 

3.4.1.6 Venetation Characteristics of Random Areas 

Following a modified method used by Kannm (1994) 20 random vegetation plots were 

recordeci in order to compae nesthg habitat with random habitat. Randorn plots were 

located by using the nestng tree as a starting point and pacing 60 metrcs in a randan 

direction diocated by the twist of a compass dial. The clostist tree with a dbh greater than 

200 mm was used as the new centxe tree and the same vegetat ion attribut es were recorded 

as for nesting tree habitat. It is important to remmber that some areas suney ed in the 

m & m  su- were inhabited by humais (thae was often a paucity of treg) which may 

have afkted the stnrture of the forest and so these areas, for both nesting tree areas and 

random samples, were diserded fiom maly sis of veg~t at ive chamct etkt ics. 

3.4.1.7 Activity at the Nest 

Each nest was observed for a rninirrimi of two hours between OS00 and 1000 hrs to 
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detennine whetk or not the nest was active (presence of breedhg pair). Nesthg act ivity 

obsavations were made fiom the gourri with the aid of binoailars. Sex (maldfemale), 

fiequency ofvisits (bird i d i d  out of nestb duration of visits (différence in time between 

bird in and bird out) and preseice of food or nestmg matexid in the beak was recorded in 

real t ime usinga tape recoder. The tapes were subsequent ly rep lzy ed and data t m i .  

3.4.1.8 Breedin~ Period 

The breeding p e r d  was dculated by 110th when nest building began and fleûgjng of 

nestiïng took place throqghout the study penod. This Somation was sup plemented by 

the HA intetview information where respondents noted that the Otiveheaded Weava 

breeds in August . 

F o r w g  behaviour pattans were recorded when adult birds were located at randan in the 

forest and followed while b e i i g o b s d  throigb bindars .  A glossary of terms waî 

devebped to d e s m i  ty pical forapjng behaviour pattws. DefuPtions of some terms were 

taken nom ot her authas (Sodhi and Paszkowski 1995) while othm were d e f d  by t his 

autha for the purpose of this study. Real t h e ,  contmuous recoding descniing f o w g  

episodes were analyzed for freqwncy of behaviours withh and between sexes. If the 

fieqiiency of any behaviow, for either sw occuxred at m e r  than once per 100 seconds it 

was included in analysis for both sexes. Freqmcies of behawiom were ranked for both 



sexes and comp aed. 

To determine diet a combination of field observations and dissation of faed sampks was 

used. Fledgling faed  sampks were obtakd by retrieving faecd sampks from the g r o d  

benah  nests Samp les were kept in air tight conthers for up to two months, then 

sofiened with aicobl and examineci under a dissecting scope for evidaice of plant and 

animai material. The presaice/absenœ of plant or insa mateiial was recorded and if 

possible, the Orderof inseds. Classification of inseûs was perfmed with the assistance 

of Dr. Steven Marshail, an entonnlogist at the University of Guelph. 

3.42 The HA Popdation 

The method for undeistanding the local HA population involved Rapid Rural Appraisal 

(RRA). As a method, RRA was chosai became it was felt to be cost effmive, infounation 

nch and more valid and reliable than a simp k questionnaire. Fu r th ,  RRA was judgd to be 

app rop riate given the emp hais on verbal interaction, part rularly t hro* semi-st ruct ured 

intewiewing and obsewation (Chambers 1994). Semi~tructured intexviews are often 

regdecias thecoreofRRA (Granlsatff and GrancktafU987). Semi-structured interviews 

are vrilued as they are flexible, allow openadeci questions and provide opportunities for 

immediaîe foliow up if novel information is presaited. For a detaiied anaiysis of undedy h g  

theoiy see Beebe (1987) and Jamieson (1987). Findy, it was felt that RRA wodd be an 
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ideal way for the reseacher, as an outsider, to "gain Sonnation and insi@ fiom local 

peop k and about local condtiom7' (Chambers 1994, 957). Had the reseach not been 

exp lcratory an& the reseacher more f a - a r  wit h the local set tmg it is possible that RRA 

methods would not have been used. RRA methods usualiy su-t that the uivestigjitor 

adopts the roleof the outsider who owns, analyses and uses the information using a mode 

best descibed as "exhactive" (Chambers 1994, 959). Convasely, methods such as 

participatory niral appmisal (PRA) tend to be more ernpowering; the resencher acts as a 

faciitator and the information is owned, anaiyzed and used by local people ( C h e s  

19943. 

Withm the RRA apprmch human aninÿil popuhtions were exmineci using three disciete 

met hodologcal t hemes including p henamenology , et hnograp hy and ecologicd p sy chology . 

These t hems were expresseci in the fom of three disnete questions, after Patton (1 990): 

1) Phenornenologid therne "What is the structure and esserre of expenence of natuml 

resouce ut iiPat ion for the local M o z d i c a n  pop uht ion?". 

2) Ethnographie theme: " What is the cultue of resorrce use in this local Mozambican 

pop uht ion?". 

3) Ecolcgicai Psychlogy theme "How does this local Mozambican popuhtion 

acconplish cultual pals in relation to the envimunent and resouce use?" 



Within the larw themeframework qudîative, natumlistic, inductive and holistic 

apprcnches wereapp lwl in intewiew settngs in an effort to undestand local resouce use 

and inclrded the st rategies of using persaial contact and insi@ as well as da im flexibility . 

Qualt at ive ap proaches in the form of openendeci interviews were desigied to aliow the 

reseacher to chancterize the relationship between the local human animal popuhtion and 

the enviionment, particularly resouce use. For ewmple interviewees were asked: " Whaî 

does the forest provide?" and "Are there anïmals in the forest?'. This characterizatim 

would be throt& the respaident's eyes and provide a wealth of infomiation in 

considerable depth This approach was combhed with a natudistic appmach, one which 

examaied the real-life situaion of a Mozambican commmity in as natuml a manna as 

possible, meanhg the avoidance of manipulation, contml and intnsiveness. The 

interviews, as such, would be open to emer@g topics and not place constraints on 

outcornes. In addition to this apprmch interviews would also be inductive, allowing 

relations hip s, cat epries and genedizat ions t O emerg, rat h a  t han test mg s p ecific 

hypotheses. This inductive apprœch would d o w  the reseacher to build infornation 

rather than pre-determine catepries and topia. Finany, a holistic apprœch to the reseach 

was used to undestand the whole phenmenon of HA, NHA commmities and resouce 

use as a complex sy s ten  with inteidependencks. 

Once permission had been received fiom variais levek of Govemment to p r o c d  with the 

reseach and a basecamp had been orgmked the local chief was apprwhed to explin our 

preseice in the bush, to mention our prior meet ne with gpvenunent offiuals and to ask for 

pemission to speak with local commuiity m e m h  regpniing their lives and relatiomhip 
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with the forest. Permksion to omp  in the area was also requested Intewiew p artkipms 

were selected purposeMy by the reseach assistant, Mr. Nelsm Manaw, who 

appraiched commuiity members and asked them if they would speak to the reseach tearn. 

Mr. Manaie was seleûed to participate in the reseach tearn because of his diveme 

knowkdg of langmge (locd dialacts, Matswa, Tswa and Changuia; Portuguese; a numba 

of Englkh words) and the ability to translate. Maximun variaion in participants was 

sou* - women, men, young and mature adults, subsktence farrners, huntas, tachers and 

labouers were among those interviewed. L o d  individuals and households (;ifter Keatmg 

1994) were e n w d  in purposeful convesation rewing their relationship with the 

landscape, in particular the forest and its resources. Such purposefui conversation is 

defupd as an interview (Kahn and Canneil 1958) Ail partkipants were re@ed as 

information-ri& (Patton 19901 meanmg that they had m undestanding of resource need, 

use and avaikibility as well as charrrteristics of the community . To some extert Patton's 

( 1990' 1 76) description of "snowball samp ling" is ap p rop riate, once Sotmat ion-rich 

individuals had been contsted they ofien recomnended ot her individuals to speak with. 

To avoid sarnpbing only fnends of fnerxis of iiiends, which would s t r a w  sampiing 

somewhat, the reseach dwiiâed at tVnes fiom this apprmh, for example, by settmg up 

interviews by chanœ (op portunistic sampling) and by setting up interviews in the local 

M a x k  market one day with permission but withait notiœ. The p a l  of the intentiews 

was to undestand the esseace of resouce utilkation (phemrnenolow and ecological 

psycbology) as weil as an undestanding of the human animal cultue (ethrographic) which 

used t hese resouces . 



3 -4.2.1 Interview Settings 

Interviews usually took place at respondent's homesteads wbich were located within the 

discrete 10,000 ha forest mentioned in Section 3.4, The homestead was defined as a 

discrete aggregation of huts, belonging to a family and their relatives who worked 

cooperatively in subsistence farming practices on a discrete piece of land. niese settings 

usually included an object for the observer and assistants to sit upon (a chair or log) while 

the participants sat on other objects or on the bue ground or on reed mats. The setting 

was always outdoon, usually under the shade of a tree. lrnmediate sutroundings included 

dwellings, structures for food storage, or structures that demarcated the boundary of the 

latrine. domestic fann animals and implements for daily use including mortars and pestle, 

hoes, basins and water containers, beehives. The substrate in the area of the dwellings 

was hard packed earth, ofien swept fke fiom debris. Beyond this and almost always 

within view were cultivated areas and crops in varying degrees of maturity. Al1 members 

of the family (average size between seven and eight individuals) present at the time 

participated and remained throughout the d m t  ion of the interview. The family, rather 

than the household was the fundamental M t  of analysis given that extra, non-family 

members were not present and, in addition, that issues of generational Merences and 

property transfer were familial (afler Keating 1994; Gasson 1992). 

A second intewiew setting was the local market. Here, the researchers provided chairs for 

themselves and respondents to sit in the shade of a tree at one end of the market Within 

a loosely fomed circle with a 100 m radius approxllnately a dozen stalls, made of wood 
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kames and reeds were arranged. These shops displayed their wares hanging from their 

walls, and overhead structures in front which were intended to provide shade. Cookies, 

condensed miUc, oil, tinned fish and cigarettes were common sale items. In addition to 

standing structures a few vendors sat on mats or blankets and displayed their wares: fiesh 

meat from hunting or, rarely, seasonai vegetables like tomatoes. 

The interview setting provided opportunities for recording of personal field observations. 

The "observation system" (McCall 1984, 269) included a set of rules for extracting 

information from the interview setting including non-verbal behaviours (laughing, 

painting, drawing in dirt); appearance (clothing, shoes, material items) and the physical 

state of the environment (objects, implements, number of dwellings, evidence of 

domesticated animals). For a description of recording such observations see Schensul, 

Schensul and Le Compte (1999). It was felt that the observation settings and recording of 

personal observations might dfect interview question probes and would thus affect the 

"detail and the generality of the resulting information as well as the questions to which 

the information is relevant (Hartmann and Wood 1982, 1 10). Notwithstanding this 

approach the information recorded was regarded as ancillary and not the focus of the 

research domains or factors (see subsequent Section). 

3 A2.2 Interview Structure 

Intewiews with key informants were am@ by the reseach assistant Mr. Nelsm 

Manaw. The use of key infomiants has been d e W  as  "a technique of coIlccting 
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infomiation about a socid sitution by talkng to a seleded number of. .. partkipants" 

(Young and Young 196 1 ). The key informants were chosen because they lived withn the 

study area (the dismte Braclystegia woodhnd occupied by the Oiiveheaded Weaver), 

used local resources and were willmg to speak with the interviewers. No key Uifomiants 

refuse to speak with the reseach tearn. A l  infomiants had roles which exposed them to 

the kinds of infornation beingsought, a meaningful relationship with the kaowledg9 were 

willmg to commmicate this knowkdge, were able to commrnicate the knowleda in an 

intelligible manne and were re@ed as unbiaed (T redlay 1 95 7). M r. M anaie genedy 

set up the interview the day prior t O the actud interview. Regaxding the question of bias, 

infotmants are ofien critkized as being "unable to repoct accumtely" (Freenan, Romney 

and Freermn 1987,3 10) at least 50 perccnt of the time (Freanan, Romnq, and Freenan 

19871 as a resuit of forgeiting and generating fdse r d s .  However, it is irnpottant to 

r e m d e r  that any such bias tends to be in the direction of "consistency with.. .long-term 

pattans" (Freanan, Romney and Freeman 1987,3 1 1) and is thus consistent with the types 

of information sou* by the reseacher. A variay of setthgs were used for interviewhg 

incliding the homes of respondents, the local market and our base camp. Most of the 

interviews took place at the homes of respondents. Upon arriving at the respmdent's 

home, chab  were genedy offered, greetings exchai@ and the inteiview begun The 

interview structure was as fo~aws: 

1) exchaipof greeting 

2) intrduct ions 

3) explination of reseach 



4) questions, con~asat ion and note t aking 

5) respcmdent 's questions to interviewers 

6) thankyoutoparticipant infomofsugar 

As the coreof RRA incldes semistructured interviews some discission of this method is 

w m t e d .  Semistructureci interviews rnay be distmguished fiom structureci interviews as 

follows. The stnidured interview has "ahost no flexibility" (True 1989,123). follows an 

organized and rigomus procedure, and questions are asked exacdy as formulated in the 

interview schedule, and exact answers are noted The semi-stnictured intewiew, in 

contmt, also incldes a list of questions to be asked in a particular order and instructions 

about the manna of asking howexr, the interviewer is leH with some discietion regprding 

how the interview is executed, for example the use of particulin words (True 1989). 

A d e f d  set of questions served as the core for the interview while digressions were 

neitkr encorraged nor discourageci. Questions focussed on the four "domains" (after 

Schersul, Schersul and Le Compte 1999, 25, 150) of local HA popuhtion, local NHA 

popuht ion, resouces and compeiit ion. Questions were desigxd to det emiine fact ars and 

subfators w i t h  the do&s (see Schersul, Schemul and Le Compte 1999). The factors 

were coincidental with kinds of resouces, mechaiisms of compeiition and kinâs of 

individu& Keddy ' s (1 9 89) tri-part it e emp hisis on characterist ics of comp dit ive 

intaaction in cumpet it ion t heoiy . Sub-bctors included modes of resouce use, exp loitation 

cornpetition, inte$erence competition, deg~ee of symmetry in competition and intraspdc 

needs amongothes. 



Given the explmatory nature of the reseach, interviews were composed of most ly open- 

ended questions, meanhg that respondents answaed in their own words and these words 

were then translated. The goal was to gat her Uifor-ion that would provide an overview 

of t he relaîionship betwaen people, forest and resouces. It was felt t hat this information 

Mght serve as a foundation for futuie more formai and more quantitative intmiew 

strategies. The inierviews were of no fixed tirne fiame Males (both alone and with 

household units), femaks, individuals and families from a varidy of age groups were 

intewiewed. Howewt, it was gnemlly male heads of households withn a homestead who 

respmded. Resezchers were t old t hat int ewiewhg fernales alone could be pro b kmat ic 

howem durhg i n t e ~ e w s  one day at a I o d  markei (a very public sett hg) severai fernales 

wereintewiewed. A total of 16 interviews witha total of 64 participants (27 males, 37 

femaks) were invobed. In addition to recording the answers of respondents, 

observationai data was included such as the presence of structures or domestic animals. 

Translations were made fiom Matswa, Tswa and Changtna to Portuguese by Mr. Nelson 

Manave and then Portuguese to English by Mr. Mike Rees. Mr. Mike Rees had ken  

asked to be a member of the research tearn because of his logistical knowledge regarding 

set up of the base camp, an excellent knowledge of Portuguese and an understanding of 

possible threats to research (dealing with govemment oficials, road blocks, threat of 

anest). The issue of translation, and the problems associated with it, has received little 

attention in the published literature (see criticism by Crick 1982, Colby 1966 and 

Gumperz and LeWison 1996). At the same time this same literature sees social 

interaction as the primary means through which cultures are trmsmitted (Goodwin and 
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Heritage 1990) with linguistic and cultural relativity (Kay 1996) as central themes. With 

an awareness of such relativity "it [was] relatively easy to render in the target language 

everything that was said in the original [interview], the problem [was] to render al1 a d  

ody what was said in the original [interview]" (Kay 1996). For example, when asked 

how many wives he had a respondent replied that he had none. Given that he had several 

wives sitting adjacent to hirn it becarne clear that a kind of cultural relativity was in action; 

the mearcher's definition of wife did not correspond to the respondent's definition. 

M e r  M e r  probing it became clear that there was a difference between government 

sanctioned marriage (which resulted in the creation of '%ives"), and mariage according to 

local custom (which resulted in wives which were not recognized by the govemment). 

Such challenges have been noted elsewhere (work by Albert 1986 while studying the 

Kirundi in Burundi). In the long run, however, interviews were treated much iike the bias 

suspected in knowledge produced by inforrnants. By this it is meani that bias, over a 

significant nurnber of interviews, would likely be in the direction of stable cultural 

patterns, which is consistent with the goal of the research. Further, when it appeared that 

clarification was required, M e r  probes were used. At the end of the interview 

respondents were asked if any questions posed to hem were offensive. Roles were then 

reveised and respmdents were asked if they would like to ask the interviewer any 

questions. Finally, at the end of the interview a 2-kg bag of sugar was presented to the 

family or individuai as a means of saying thank you. 



3 -4.2.3 Interview Questions 

Translation occuned in two steps, from local diaiects (M atswa, Tswa and Chanma) to 

Portupese and then Porti~guese to Engléh. Some respmdents spoke Port uguge, enabiing 

a more d i r a  translation. Translatoa were given specifïc hst mct ions regaxding translation, 

in part cular that there was to be no modincat ion or substitut ion of worddp hrases and t hat 

there was tirne for clarification of any points of conversation which 'îleshed out' back at 

camp. While the st rictness of met hais of translation were irnp osed t hroughout the reseach 

the interviewer was still fke to mod@ partkular words or, sometimes, the order of 

questions. Such app roeches are st ill consistent wit h the semist nict ured interview 

apprœch which f o m  the backbone of RRA. Ty p icai question content and order is listed 

in Apperrlk 1. "Probing" statanents wereused to a great extent (a word or phrase uttexed 

to stimuiate the respondent to clarify or exparrl). OF the two f o m  of probes, extensions 

or echots (True 19891 eiemions domiriated. For example, when asked "1s it important to 

lave any of the forest?" (see Appendix 1) respondents most oRen said yes. The probe 

extemion, desigied to eiicit furtkr detaù, included "Why is this important?". Conversely, 

probe echocs (repeiting what the respmdent had said as an attenpt to elick more 

information) wereavoided as their utilty in the field settmg both in ternis of inter-cultural 

diffaences and t h e  constmhts of translation, was deemed to be of little value 

(respondents rnigbt not understand why a commait was repeed). The in t e~ewer  was 

aware of avoiding leadhg the respmdents in any way and attenq ted to p r o d e  adeqiate 

t h e  in which a respmdent could answa. In pd, t h e  lagç d e r  the respondent 

a n s w d  a question did not resuk in additional infomiation beingvoludeered. Respmdents 
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appeaed to have felt they answered the question and simp ly waitd for the next question. 

As such, no overt effoit was made to introduœ tirne lags. The respondent 's affaîive 

(emotional) response to the question was also noted at tirnes (e.g., when one respmdent 

laugtiingly refeued to the "curmdeirosY' or shamai as the "mafiaTT, this was recoxded). Ali 

inteniews took place within the boundaries of the study area. 

3.4.2.4 Handline of Data 

Durhg the interviews answm by respmdents were tranmibed diredly by hand, with 

quotrtion marks identify ing direct quotes. Notes were reviewed at the end of each day and 

additional observations or furtkr questions were recorded for subsquent interviews. In 

addition to recoding respmses from intewiewees, overt observations were made and 

recoded such the presaice of domesticated anunds or number or qualaies of structures in 

the reseach sett hg. PNnay analysis of data invoived the creation of a sp reds heet that 

identifid questions and answers fiom al1 respmdents. Based upon t his sp redsheet , 

peneializations and inroisistencies couid be noted in responses and an undeetandhg of 

resouces, forms of compeiition and charateristics of the local human animai pop uhtion 

were devebped. 

3.4.2.5 Reliabilitv and Validity of Information 

Reliability g n e d y  refers to rephbiiity, consstency, or the extent to which " a 

meastremeni produre  y ielck the same answa however and whenever it is carréd out". 
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(Kirk & Milla 1986, 19). As such, reliability is often felt to be inapplicable to socid 

reseach perfmed in n a t d  sett~gs.  This inapplicability acises out of the assertion that 

repiicability is dependent upon manipulation or contml of the reseach setting and in 

contxast most socid reseachers do not attenpt this manipulation (Wolaott 1995) Such 

concens apply directly to the curent reseach which seeks to undedake a natudistic 

- apprriach. To besuccmct,socid reseacherscannot createthesamereseachconditions 

twice Given that objextivity is often seen to be dependent upon reliability, social reseach 

often poses concans for those performing more controlled experiments. Accoding to 

Wokott, this shoull be of littk conctm to socid reseachers who should focus, instead, 

upon "carefiitly document [hg] ethnogmp hic decision makir$' ( 1 995, 1 68). 

Valiàity refers to the degrce to which observations actuaüy measure or record what they 

purpmt to measue (Pelto and Pelto 1978). Much like the concept of reliabiiity there is 

some question as to the relewce of applying this term, borrowed from quantitative 

reseach methods, to more qualitative socid or et hnogmp hic reseach. The degree to which 

field obsewations actuaüy measlire what they set out to masure may have degres of 

validity , but there is, arguably no spec5c value or singular truth that may be reveded. The 

degrce of validity may be afferted by such thing as methods, rigolr of application and 

duration of tirne in the field The more rigrnus the reseach, the more sound the 

methaiology, the more t h e  in spent in the field, the more vdid the reseach. As Sanjek 

(1991, 614) suggsts "What the ethnographie methcd aims to achieve are accounts that 

suppart he clains they make. In terms of validity , there are betta and wone ethnog~ap hic 

accomt s". T wo additionai means of dancing the vaiidity of fieldwork may , arguhly, be 



undefiaken (see Bloor 200 1). The first is achieved by t r i m a t  ion, in which fïndings are 

judgd to be morevalid when a dEaent method of coiiecting data yields identical fmdmg. 

The secord techmque asserts that hdhp are valid when the reseacher is able to 

demomtrate correspondence betwaen the fmdmgs and the understanding of the membas of 

the socid unit behg analyzed. In the first case validity is assumd becaise the different 

method used to @ha data serves to mllllnue the possbility t hat meamernent bias has 

accomted, in part, for the findings. The most obvious probkm with the above 

assunptions occuis when the second data set, achieved throllgh triarigulation, does not 

yield simies resuks: which finhg shouki prevail? As Bloor suggsts (2001, 385) "the 

exercise canna be a test of validity only when the fmding are corroborated and not when 

the fmdmg are confauided". In the secoirl case, t ermed " member valiht ion" (B loor 200 1, 

387; also see Ernenon 198 1 X most commonly refes to a procss in which the reseacher 

judgs the validty of his or her work by taking the resuhs back into the field and asking if 

the respmdents recopiize, undestand and accept the findmgs of the reseach. 

Overail, the appraech to the field reseach taken was one which attemp ted to mawRze the 

amou of t h e  in the fielà, use persmal observation to identify incorsistencies in the field 

and to be as consistent as possible during the sernistnictured interviews. The investigtion 

of reiiabiiity and validity sugpted that, in the realm of socid fielhvork, that "neither 

triaiiBJation aor memba validation [could] be regdeci as tests of reseach fmdmgs (Bloor 

2001,394). It was subsequently detemiined that the reseach would best be served by 

carefiüly document ing the decisions made and leavng such decisions open to critical 

commentary . While every attempt was made to be rigomus "conternporary fieldwork, as a 



resseach rnethodolo W... doesn't claim to be totaily objective social science, as  eitha 

p r m s  or prodirt, fieldwork or fielchvritin~ (Chiseri-Slater and Stone Sunstein 1 997,39). 

Findy, it shoukî be mentkned that the desk to enhame validity of work may be found in 

opportunities for reflaive elabaation. Some of this elabmtion may occur throigh the 

exmination of sîrnilar reseach performed in Mozambique, such as the work of de Boer 

(1 998) which examhed resouce use through the admiriistrat ion of a questionnaire. 



4.0RESULTS AND DISCUSSION 

The results reflect the outcanes of the focus of Section 3.0 - Methodology , and provides a 

simifv o r p k a t  ion to d o w  for easy crosorefaencmg Accodingly , t his section is divided 

into: 4.1 - Review of Literature; 4.2 - The W Mode1 ; 4.3 - Field Reseach and 4.4 - The 

SRP Mode1 - Appiied. In some sectbns ecotourism has been used as an illustrative 

example or scenaio for disclssing the resulis. It is impodant to note t hat this thess does 

not focus on ecotairism nor consider ecotairism centml to solutions concanuig sub- 

S a h m  Afkican sustinability . Instead the t hesk uses these examples becalse they are 

lïkely illustrative, relevant and lkeb famiiiar to readers inteiested in the sustainability of 

hurnan and non-human animai cultues in the contcxt of trop Cal devebping countries. 

4.1 Review of Literature 

Humai a n i d  and nonhuman aninai interaction is chamcterized by competit ion for Limted 

resmces. The outmme of each competit ion setting has the poteitiai to, and does indeed 

oflai, reduçeNHApopulation sizts, sometirnes to thepoixt of extmction. Such extinctions 

irnpoverish global biodiversity and ultmately have negâive impacts on HA populations 

Sustainability places an overt emphasis on resources and is thus linked, concretely, with 

competition. The path to sustainability is about reconciling such competition and such 

reconciliation may be found in the lessons of nature. These lessons of nature, referred to 

as natural theory, suggest the means by which coexistence, rather than competition, can 

occur. Achieving sustainable coexistence requires that HA co~~munities recognize the 
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anthropocentric dominion perspective implicit in the curent defuiitions and approaches 

to nisrainability. HA culture must alter this concept of sustainability to recognk a 

multi-specific, single community perspective. SMarly HA culture must find a way to 

understand resource use and partition the use of these resources in a sustainable manner in 

space and the.  Our initial focus on competition theory as a form of natunl theory 

suggests a research focus on contested resources. Subsequent model building expanded 

and refined this focus to include characteristics of resources, mechanisms of competition 

and kinds of individuals. The concept of the niche serves as a useful tool for sustainable 

resource partitioning. 

4.2 The S RP Mode! 

4.2.1 General O v e ~ e w  of the S RP Mode1 

The model begh by identm h g  an HA-NHA interspecifdy compeiit ive set tmg (Step 

1). Cornpetition is,linked to resouce use (Step 2), particularly use which is contateci (Step 

3). These first three steps serval as the fofus for field reseach. The subsequent 

chancterizatian of resouces, f o m  of comprt ition and kinds of individuals was considered 

to be central to the model and as such comprises three steps withn the model (Steps 4, 5 

and 6). The fonns of characterizah in eachof these three steps integates the fields of 

sust&ubüity and competition theory thus integating a retum to natuxe as a means of 

solviig ecological problaas. Notwithstanding this integation it was cleady understood 

that HA cultuc played a sigdicaflt role in contiolling both the probkms and solutions in 
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matters relateci to cornpetit ion, susthability and e m t d s m .  The domirance of this role is 

artiailated in Step 7. By characterizhg (Steps 4, 5, 6) and subsquently analyzing t hese 

mouces in the contact of dominant comrnuiity needs and effeds ("symwtry7' of the 

cornpetitive relationship, Step 7) the concept of the resouce partitionhg may be appléd 

with the exp k i t  p a l  of moving fiom cornpetition to coexktence. Subsequently , the mode1 

is able to provide gnexai recormendations for timiting cornpetition and sustzinhg resouce 

use. 

4.23 Detailed Method of BuiYng the S RP Model 

Ought we, for instance, to begin by discussing each separate species - man. 

lion, 0% and the like - taking each in hand independently of the rest, or 

ought we rather to deai fust with the attributes which they have in 

cornmon in Wtue of some common element of their nature, and proceed 

fiom this as a basis for the consideration of them separately? 

Aristot le, " De Part bus Animaiium" (takm fiom Keddy 1 989) 

Current debates regarding conservation and development suggest that, in answer to 

Aristotle (above) we are interested both in animals as separate entities and as comected 

entities with a common nature. For example, as separate entities two species may have 

differential access to, need for and behaviour in response to procuring a pxticular 

morne .  That two species have a shared requirement for a Iimited resource suggests that 
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a single process, competition, unites them. 

Thus our SRP Model begins with both the identification of separate anirnals and their 

resource requirements and then immediately moves to unite these species through 

cornpetition by considering which resources are contested. The Resource Cornpetition 

Interface (RCI) is a conceptual means of descnbing those resources that are competed for 

between human and non-human animai species. These resources become the focus of our 

goal of moving towards coexistence. The preparation of the RCI has three steps and they 

are coincidentaily the first three steps of the SRP Model: 

4.2.2.1 S t e ~  1 : The Identification of an HA-NHA Interspecific Cornpetition Context 

A context is identified where HA and NHA stakeholdea are believed to be cornpethg for 

resources. The identification of a setting where HA-NHA populations exist and interact is 

the fint step in understanding the potential for coexistence of species under conditions of 

cornpetition. These settïngs are numerous at a global level. The identification of a 

cornpetitive setting is shown, conceptuaily, in Figure 7. 

4.2.2.2 S t e ~  2: The Identification of Swcies-Smcific Resource Needs 

Price (1984), supports Keddy's identification of resources as being a primary concern m 

competition, suggesting that "any study of a population or community should begin by 

explicitly conside~g resources". Resornces are described by T h a n  (1982) as 
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substances or factors c o n s 4  by an o r w m  which can lead to incredsed gowth rates as 

t heir avaihbilit y in the envllonment is increased. 

In such a definition, the words "consumed" and "factor" play pivotal roles. This thesis 

suggests that the idea of consumption indicates use that prohibits other use. It follows 

then that some substances or factors are not consumed in the literal sense but aré utilized 

such that they beeome unavaiiable to other organisms for their particular use. Human 

animals, for example, do not (generdly) ingest trees. Instead, the tree is felled, cut, dried 

and used for a variety of uses. Such ''utili~ation~~ renders the resource mavailable to other 

usea. At the same time mu1 tidimensional (social, poli tical, ecological, economic and 

cultural) human animal constmcts may serve as important resources in the form of factors 

affecthg growth rates. A factor such as policy is an example. Policy protecting an avian 

species such as the Peregrine Falcon is a factor that has the potential to increase 

population growth rates. Thus ou .  cornmon consideration of 'naturai' resources must be 

extended to consider 'un-natural' resources as well, particularly in the form of policy (for 

the moment disregardhg the issue that policy as an outgrowth of human culture may be 

viewed as natutal). As the policy becomes more far-reaching, comprehensive, effective or 

stringent in its application its 'availability' (usefulness, effectiveness) aiso increases, and 

due to this availability is 'utilized', the result king a corresponding increase in the growth 

rate of a population. In 'short, as the factor policy is incfea~ed in availability we see 

corresponding increases in an organism's population. But is a factor such as policy 

stnctly tied to the idea of 'hcrease'? It is unlikely that policy or any other factor is tied 

strictiy to the idea of increase. In fact if policy is altered or a factor is deweased we may 
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have correspondhg increases in the growth rates of a population. Thus, the more g e n d  

idea of alteration is useful to changing concepts of the dekition of resource. It stands to 

reason that policy, lack of policy or particular foms of policy may introduce or remove 

competition by altering access to a resource which aiters the negative effects that one 

organism may have on another. Thus a new defuiition of "resource" in the context of 

sustainability is required - one that broadens the ideas of bbconsurnption" to Wilization", . 

and contains the M e r  caveat that a "factors" may include a very wide range of entities - 

including policy. As such a preliminary new definition of "resource", appropriate for the 

context of sustainability, and this thesis, begins as follows: any substance or factor 

utilized by an organism which can lead to increased growth rates as its availability in the 

environment is altered. Modification and specific reference to sustainability suggests that 

a resource is: any substance or factor utilized by an organisrn which can contribute to 

sustaining that organism or its community as its availability in the environment is altered. 

Finaly , we arrive at a de f~ t ion  of cornpetition in the con ta  of sustinability : 

The negative effects which one organism has upon another by utilking, or 

controlling access to a substance or factor that is limited in availability and 

which could contribute to sustaining that organism or its cornmunity as its 

availability in the environment is aitered. 

It seems then that the resources required to sustain an NHA population in the context of 

competition with an HA community rnay include such nahval resources as habitat, food 
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and water as well as such ''un-natufal" factors such as policy. A concephial 

representation of species specific resources is shown in Figure 8. 

4.2.2.3 Step 3: The Identification of Contested Resources 

The coacurrence of two species and the identification of each species' resource needs 

does not demonstrate competition. Rather, as some authors suggest (Keddy 1989; Milne 

1961 ; Price 1984) competition occurs only when resource limitation is dernonstrated. 

Certainly in the case of human animal dominance over non-human animal populations, 

resource limitation in the form of habitat destruction has k e n  clearly demonstrated. It 

Follows that if sustainability is pnmhly concemed with competition it is also? by 

extension, concemed chiefly with those resources that are contested. 

Resource use which is contested between HA and NHA populations becomes the focus 

of the RCI - these are the resources moa likely to affect the sustainability of competing 

animal species. A conceptual repremtation of the identification of contested resouces is 

shown in Figuie 9. When resources have been identified as behg contested they may be 

conceived of as king pulled in two directions by the two cornpetitors. The RCI will 

typically include renewable resources as weii as the geneially recognized continuiag 

resources of Nnlight and other fonns of energy. Other unique resources such as policy 

which fit into neither of these categones may ako evolve. The RCI is illustrated in Figure 

1 0. 



NHA 

F&m 8: Step 2 of the SRP Model: the Identification of Resource Needs for HA-NHA 
Species in an Interspecifically Cornpetitive Setting. Resources are indicated with 
horizontal black bars. 
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m r e  9: Step 3 of the SRP Model: the Identification of Contested Resources. The 
diagram suggests that HA and MIA communities depend upon specific resowces, some of 
which are contested interspecificdly. 
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continuing 
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Fieure 10: The Identification of Contested Resources in the Research Setthg. The RCI 
identifies contestai resources in multispecific stakeholdas settings. Generally these resomes 
are renewable and continuing resources aithough other factors, such as policy, may be 
identified as resources (see "Other #l") as a result of field research or developments in 
theory. 
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The characterization of kinds of resources is the next step and the fourth step in moving 

towards sustainable resource partitioning (SM). SRP is a form of natural theory resource 

management that has, as its primary goal, the sustainable partitioning of characterized 

resources in space and time for both HA and NHA stakeholder cornrnunities. Those 

steps proposed in the devebpment of the Sustinable Resource Partf ioning (SRP) Model 

that build upon the RCI and its identification of contested resources are: 

Step 4: Characterization of kinds of resources 

Step 5: Characterization of mechanisms of cornpetition 

Step 6: Charactenzation of kinds of individuals 

Step 7: Charixterization of domhant comrnmity stakeholder needs 

Step 8: Geneml recomnendat ions for limiting cornpetit ion 

Step 9: Sustainable partitioning of resources. 

It is important to note that while the SRP Model begim with contested resowces as a 

starting point it could be suggsted that given the far-ieaching effeds of HA culture th&, 

ultinately , d l  nat yml resources are contested because ail environments have been affeded 

by the human presmce (Gomez-Pompa and Kaus 1992; Fairhead and Leach 1995). 

4.2.2-4 S t e ~  4: The Characterization of Kinds of Contested Resources, 

Our preliminary analysis of resource characteristics niggested that the focus of 

SuStainability in HA-NHA cornpetition settings are those contested resources that are 
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renewable and continuing. This emphasis is show in Figure I l .  An emphasis on 

renewable resources occurs in the sustainability literature (see O'Riordan 1993).. Our 

consideration of the substitutability of contcsted tangible renewable resouces in Section 2.3 

suggsted that catepies of decrcasing substitutability included: 

1) renewable esseniid 

2) renewable substitutable - perfitly substitutable 

3) renewable substit utable - part iaily substitut able 

4) renewable substitut able - ant apnist ic 

Renewable-essential resources are the focus of sustainability and coexistence of species. 

The degree of speciaiization of a species in positiveiy correlated with risk of extinction 

and thus essential resources, which by definition express such specialization, are the most 

critical for sustaining a particular population. 

To carry the above analysis fur tkr  one may suggst that the goal of sustining resouces 

for animd commuiities should focus not just on essertial resouces but aiso on those 

resouces which are less t han ideal, as " back-up" resouces. Such an ap p roach sugggts that 

each animd has a "resmce net" or py &d of decreasing substitutability and that 

sustinability is concwed withcastmg a compiehensive resouce net to -tee resouce 

suppiy. Suchan approech is presaited conceptdy in Figue 12. 

When we speak of resource nets and acknowledge that some of the resources used by an 
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m r e  12: The Resource Net. Each species has a set of resources of decreasing 
substitutability. Sustainability focusses on sustainhg those resources which are least 
substitutable (essential and perfectiy substitutable). Guarantee of fuhinty of resources for a 
species must emphasize al1 levels of resources within the resource net. *Degree of resoucce 
substitutability is taxonomically bound. 
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animal may be substituted we realize that much of the interpretation in this regard 

depends upon taxonomy. Two things are important here. First the resource must be 

correctiy identifiai. Such necessity has been addressed by Helgason et al. (1996) and 

Daugherty (1990) who see correct identification as the foundation for conservation. 

Secondly, we must consider the taxonomic level at which a correctly identified resource is 

to be considered ( h m  Kingdom to Family to Genus and Species). The importance of 

defullng the taxonornic level in studies of cornpetitive interactions has been noted by other 

authors. Alley (1982) for example emphasizes the functionally specified taxonomic unit 

(FSTü) while Schoener (1974) speaks of the necessity of delimiting the unit king 

studied, usually according to some taxonomic category. We may consider the resource of 

a preferred type of nesting tree required by a bird as an exarnple. At the level of species 

of the tree it is reasonable to assume that there are other perfectly substitutable resources, 

for exarnple, Acer saccharum (a maple tree) may be substituted with other species of 

Acer. However, when exarnined at the level of genus it is unlikely that the resource cm be 

replaced, for example, by the Genus Thuja. An examination of Acer substitutability is 

show in Figure 13. Because Acer, as a resource, can be substituted at the level of 

species, but not genus, it is tmronomically bound at the level of species. 

As an additional example insects may be essential to a particular bird species at the level 

of Order (they cannot be replaced by grain or f i t ,  for example) but may be substitutable 

at the level of genus or species depending upon diet breadth (number of different insect 

species that diet is composed of). Thus the degree of resource substitutability is 

dependent in part upon the taxonomic level of the resource considered. In other words 
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resource substitutability is ?axonomically bound". 

The outcane of such a charxtekation of resouces drastically changs the manna in 

which resouces are man&. For example, a managment plan that focuses on sustaining a 

resouce at the level of sp ecEs (e.g., Acer sacchrum, S u p  M ap le) is vas t ly differen t from 

one that focuses on sustaining a variety of species withh a genus, order or a more g n d  

descriptor of biome (e.g Great LakesSt. Lawrence Forest Region). This also suggests that 

managrnent of a ihraened species must inclde a comprehensive analysis of resource 

requiements and f o m  of cornpetition. Managrnent must undeatand al1 of these facets in 

order to be effective. Sust ainability t hus requres the massive undertaking of devebp ing 

comp iehewive biological awareness. While fùrt kr invest i t i o n  is requied it ap p eas t hat 

sustinabiIity shouki focus on those taxommic levek of resouce that presmt a redistic 

likelihood of king managable (kely a tradeoff betwen h d m g  person-power, 

wgmp hic extent, statis of poliq etc.) An example of such taxommic levek attnbuted to 

a resouce incldes: 

a) d trees >Cardinean Forest > Acer sacchmm 

b) Phy lun Arthrop oda > Order Colecip t era > O w s  nasiwrnk (Rhinoceros beet le) 

Some renewable resources like water are aIso essentid at the described level. A resource 

like water for example is required by both HA and NHA species. The degree to which 

the resource is polluted is negatively correlated with the degree to which the resource is 

available and contributes to fitness. The more 'toxic' the water the less 'available' it is 

1 24 



(see Figure 14). This decreased availability is reaily a fom of controlling access to the 

resource and is thus a fonn of competition. The global sale  of continuing resources 

suggests that scale appropriate management is criticai. The identification and management 

of continuing essential resources will be discussed later with particular attention to d e ,  

policy and management. 

Our exploration of continuing resources (e.g., sunlight) indicated that al1 continuing 

resources are also essential at the described level (Figure 15). In short, sunlight, wind, 

waves, geothermai and tidal energy cannot be replaced by anythng else. There is no 

substitution at the defmed ‘taxonomie level'. Further, large scale environmental changes 

related to changes in he amount of energy reaching the planet's surface, due to 

contamination of air, poses risks to hurnan health (McMichael and Martens 1995) and, 

by extension, to non-human animal health. However, such a large-grained approach 

denies the more subtie ways in which quality of the conhnuing resources (and therefore 

availability which defines competition) may be affected. 

In summay, our abilky to sustaably integate both HA and NHA cornrnmities will 

depend, in larg part, upon two major abiliries. First, our abiüy to recogiize contsted 

resouces, to chancterize these resouces accoding to their degrae of substitut ability and to 

man- theseresouces in respaise to this chazterizatian. CritiFal to our understanding of 

the degee of substititability is characterizatim of a resouce accoiding to taxommic leveb. 

Renewable, essertial resouces at specined taxommic leveb beconie the focus for 

sustainable partitioning of resowces. M e n  given a choiœ between sustanllig resowces at 
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Degree of Pollution of Continuhg Resource 

F i m  14: A Hypotheticai Relationslip Between the Degree of Pollution of a Continuhg 
Resource by HA Species, Availability of Resource to NHA Species and Intentsity of Effect 
of Cornpetition on NHA Species. As a resource becornes more polluted its availability to 
the suborûinant species decreases which increases the level of interspecinc cornpetition. 
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CHARACTERISTICS OF RESOURCES 
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hi&= or Iowa taxonomie levels the higber taxommic level should be selected (e.g., 

consaving at the lwel of Acer versis Acer saccbum) in an effort to enhance sustainability 

by maxhizing potedial substitutability. The logistics of such managrnent must also be 

considered. Second, we must rely uponour global abiky to rnanag contnuing resources - 

ail of which are esseriid and when decreised in qualiiy constitute a form of compeiition. 

4.2.2.5 Step 5: Characterization of Mechanisms of Comwtition 

There are two broadly recognized foms of cornpetitive interaction - interference 

competition and exploitation competition. Interference competition refers to competition 

where one individual directly affects another (antagonistic encounters or kilhg, for 

example). In more developed countries the majority of the population is not involved 

directly in interference competition. However, in tropical areas of the world, humans eat a 

variety of non-hunan animais. The numbers, in some cases are considerable. In a single 

st at e in Brazil, for example, it is est iwted t hat 0.5 million birds are kifleci for food annually 

(Redkrd and Robimon 1991). At a larga scaleit appeas that hunters in tropical forests 

conantrate on t h  primay goups (in decreasing order): mammds, buds and reptiles 

(Robinson and Bgmdt 1999; Mena et al-, 1999; Benna et al., 1999). Accoding te 

Robimon and Bodma (1999) a broadwetalization is that species large than one kilogam 

in weigb are primaüy the focus of such h u n t k  dthaigh s m a k  prey may be taken 

Thus most passerines are keiy not the t e s  of such huntmg 

Exploitation competition occurs when effects are indirect, and usually occurs through 
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reduction in the amount of available resources. For exarnple, when human anïmaIs 

deforest a portion of the landscape which serves as habitat for arboreal vertebrates they 

are involved in exploitation competition - they are reducing the pool of available resources 

for a species. Most HA-NHA research settings where biodiversity losses are occurring 

would be characterized as exploitation cornpetition. A movement towards coexistence 

would require a reduction in exploitation competition. 

Our identification of competition as either exploitative or interference suggests that 

coexistence of two species arises out of demased direct interference @hg) or reducing 

the competition for characterized contested resources (based upon whether they are 

essential or substitutable to some degree). Figure 16 continues our characterization of 

Acer from Figure 13 and indicates the role of exploitation competition. 

. . 4.2.2.6 Step 6: Charactenzation of m d s  of Individuah 

As described in the literature, competitive interactions are also clded according to 

whether the interactions are occming between individuais of the same or different 

species. Interactions occrnring between members of the same species are referred to as 

intraspecific (within species) while those occurring between members of different species 

are referred to as interspecinc (between species). Interspecific interactions are expikit in 

referring to only a single pair of species (Keddy 1989). In interspecific settings kinâs of 

individuais contribute to a net competitive effect, describeci previously by two terms - 

symmetrîcal and aspunetrical. The literature would suggest that asymrnetry seems to 





characterize most HA-NHA settings, with the HA species being dominant. The 

exploration of symmetry w i t h  an HA-NHA i ~ t e r s p ~ d y  competitive settmg is 

shown in Figue 17. Here, regadless of how a raouce is charaterïzed exploitation 

cornpetition likely dominates and in HA-NHA se t the  this relationship would be 

As soonas an asymni-trically competitive inteiaction arises it becornes essential to spece  

whether the cornpetition is being viewd from the perspective of the domirnuit or 

subordinat e (KedQ 1989). Most cornpetit ive relationships betwaen NHA'S and HA'S are 

asy mnietrical and humawdominated Asy rnmetrical relationships suggst that the efferts 

of the subordinate upon the domirnuit canna be detected. Keddy (1989) also r e d s  us 

that once y ou have qualifieci a partkular relationship that the analysis of such an interaction 

must consider not only the effects of the dominant but the raponses of the subordinate 

(Goldberg and Fleetwood 1987; Goldberg, 1987). As such this thesis wiii view the 

competitive intemction primaily from the perspective of the dominant human anund 

commmity su-t ing t hat the NHA commmity is subonihate. Effect s and respmses are 

d e f i  as foUows: 

''Effats are the nestive pressures of each speck  on the otha  through 

exp loit at ion and interference comp et it ion; in asy minetric comp dit ion the 

domirant wiil have most of the efferts" (Keddy 1989, ). 





"Responsa describe the impacts which these effeds have on compditors. 

The respnise of a subordhate may be to tolerate the impact of the 

domirant" (Keddy 1989, ). 

There is also the view that, in strongiy asymmetrically competitive settings that it would 

be rare that both organisms experience a negative effect (Keddy 1989). However, it is 

important to note that in the case of human dominance over non-human anirnals that 

successfùl competition against species after species leads to large scale loss of biologicai 

diversity and the bng-term effects, although largely unknown, are predicted to be higbiy 

negative. Thus the interpretation of the g e n d  lack of negative effects upon a dominant 

within a strongly asymmetric cornpetitive relationship is temporally bound. Ultimately, 

the dominant community will be affected. This suggests that it is in the best interests of 

the dominant cornmunity to maintain biodivenity and coexist with as many other species 

as possible. 

These conditions suggea that the dominant HA community should be aware of long tenn 

dominance. In non-hurnan animai settings where one species suppresses another through 

exploitation a d o r  interference competition, the term "competitive dominance" is applied 

(Keddy 1989). Cornpetitive dominance begins as asymrnetrical competition and 

subsequently the effects of the dominant upon the subordhate are steadily enhanced 

through a feed back loop. The feedback loop begins with increasing exploitation of a 

common resource, which in tum supports the dominant competitor to the point where it 

increases its population, which in turn results in greater consumption of resources and 
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greater asymmetry in competition. The sarne loop cm occur, in the sarne manner, for 

interference competition. The concept of competitive dominance is directly transferable 

to HA-NHA settings. As human animais consume more and more resources thek 

population increases and even more resources are required. It is interesthg to note that 

Keddy (1989) states that 'bcommunities stmctured by niche differentiation have received 

far more attention than those stmctured by dominancey'. Does this phenornenon occur 

because there are more examples of niche differentiation than domination in nature? Do 

hurnan animals possess the only culture that consistently expresses such dominance? 

It is also important to note in laboratory experiments involving Paramecium and 

Drosophifa in closed systans. that cornpetitive exclmion occurred in part becaise the 

systms were so simple (Arthur 1987). Lt appeas that environmental compkxity, 

hetexogneity and stochast ic events inhemt in natwe act as stabiluing mechmism. From 

this we draw a simp k conclusion: the simp kr an environment the geater the likelihood that 

cornpet it ion will lead to cornpetit ive exclusim. Such an observation sounds a dire warnmg 

for those who think t hat we may have both biodiversity and redud habitat. 

As suggested by the experirnents with Drosophilu and Paramecium competitive exclusion 

often occurs when environmental heterogeneity is absent as a stabilizing mechanism. This 

observation suggests an overwhelrning requiremeot for policy or changes in human 

behaviour as a means of maintainhg heterogeneity and revershg or limiting asymmetry. 

By "reversai" we mean that we must allow the subordinate species to have an effect upon 

the dominant HA commULilty. The relatiomhip of asymmeûy is explored in Figure 18. 
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&ure 1 8: Revershg Asymmetrical Cornpetition. Line B 1 indicaies a species which is slowly 
and naturally increasing in its ability to cornpete agaiiist species A. Ecotoiirism allows a 
species to rapidly reverse asymmetry in cornpetition by creating an effect ofthe subordinant 
on the dominant (decreasing the dominant's relative effect). 
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How may such a reversing (partial, not complete) of asymmetry occur? A reversai of an 

asymmetrical relationship can occur when the subordinate has an effect on the dominant. 

As an example we may consider ecotourism. In an ecotourism setting the presence of the 

focal NHA species may aid in HA development, providing a means of ensuring resource 

supply (health care, education, water) for the dominant community, largely through the 

generation of revenue. In this rnanner the subordinate begins to affect the dominant 

(which automatically dissolves the definition of asymmetry). If we refer back to Figure 1 

we can see that revening asyrnmetry begins to move the form of interaction fiom the far 

left colurnn to the middle column, where any fom of negative (-) interaction is absent. In 

short the path to conservation may be represented by an arrow parallel to the x-axis of 

Figure 1, and pointing to the right (see figure). As suggested eatlier (Section 2.3) it may 

be optimal to stop the path at coexistence in the centre column. Sadly, in more developed 

areas of the world the lack of apparent effects of subordinate NHA populations through 

ecotourïsrn and subsequent responses by dominant HA populations suggests that the risk 

of cornpetitive exclusion is even greater in such settings. In other words, when the effect 

of non-human animal population on human animal populations is not felt in any way then 

complete asymmetry and danger of extinction exists. We must make our dependence on 

NHA species more tangible. Co-dominance may be the root of coexistence. As an 

example we must consider "borrowed sustainability" where the conflict we would likely 

have with NHA species is transferred to developing coutries where products are 

produced for developed country connimption. This leads to an apparent lack of 

cornpetition between HA and NHA species in more developed countries. The 

identification of NHA populations as b g  a market value and positive effect on local 
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comrnunities may be one of the few ways to offset asyrnmetrical relationships. Accordhg 

to some authon, if biodiversity is to be conserved it will be the result of market-onented 

approaches where the sustainable yield of usehl organisms over the long term yields 

more profit than more destructive activities (Vandergeest 1996: Crook and Clapp 19%). 

Swanson (1999.29) is equally as blunt, suggesting that '.the continued existence of most 

species will depend upon their capacity to find a role in the societal asset portfolio" and 

"Whenever a given species is not expressly selected for inclusion within this portfolio, i t  

is subjected to the general forces for disinvestment that lead to its decline". 

Based upon the preceding steps a summary of contested resources. resource 

chancteristics. mechanisms of comprtition and kinds of individuals can be derived for a 

speci fic corn petition setting (Figure 1 9). 

4.2.2.7 Steo 7: Characterization of Dominant Communitv Intra-specific Needs. 

Withn any HA-NHA cornpetitive settmg, particularly an asymtr ica l  set thg a sepamte 

discussion of intraspecific HA cornpetition is requied: "As the individuals of the same 

species corne in al1 respects into the closest cornpetition with each other. the stmggle will 

generally be most severe between hem" (Danvin 1859). 

Given the asy m e t r i d y  cornpetitive interaction and humai domkt  ion wit hin t his setting, 

the seveith s t a s  in the deveiopment of the SRP modd is the consideration of humai 

commuiity UitiaspecSc needs and its effets on intaspecific compet ition 



INTERSPECIFIC ALLY 
CONTESTED 
RESOURCES 

Resource # I 

Resource #2 

Resource #3 

RESOURCE 
CHARACTEFusncS 

R, S (PS to C) 

R, E to S(PS) 

R,EtoS 

FORMS OF 
COMPETITION 

m r e  19: Sample sumrnary of characterization of resources, forms of cornpetition and 
kinds of individuals for an SRP Model. "R" = renewable; "Sn = mbstitutable; "En = 
essential; "PS'= perfectly substitutable"; "C" = complementary; "A" = antagonistic; ** 
"IN" = interspecifîc; "INt" = intraspecfic; "e" = exploitation; "in = intefierence; "A" = 
asymmehical, "s" = symmetrical". Characterization of whether a resource is "E" or "S" 
(and to what degree) d l  depend upon the mource's taxonomie classification. 



In other words, @vai the dominance of one comminity over the other what aspects of 

rescurce need within the humai anllral species a fk t s  competition betwen species? 

Further, are the neeck of the subadinate c o m n i t y  likely to be considered if dominant HA 

comminity ne& are not met? Stated more succinctly the key to sustainhg NHA 

comrmnities rests in part, in meeting humn mirrnl comminity needs. Given the strikhg 

simiiarity on a global bask between the exp~ssion of need within HA com~ni t ies  

(globalization plays a role bere) Darwin (above) alludes to the sevuity of stniggle that we 

c m  ercpect. Ovemll, it is the dominant stakeholdeis drive for resources that undamines 

identical drives in the subadinate cornmnity . The rekionship between htm-specifc HA 

commity  needs and NHA c o m ~ n i t y  resource needs is shom in Fibwe 20. Intraspecific 

HA community needs will vary from locaion to locaion and depaid upon the deme of 

developrnent t hat has already occurred. In ecotourisrn set tings for e q  le the stress p laced 

on shaiing of reswrces between local and visiting HA populations has been notai (temed 

"competition" in Reid et. al.. 1999). This thesis s u g s t s  that if basic humn aninal 

commity  ne& cm be met - and people are more educated. healthful. nutrit ionaliy sourd 

- t hey are more likdy to be able to understand envionmentai needs and to have empahy for 

sustainingnon-human a n i d  commuiities. Possibly , the key to both is a form of ecommy 

that provides the resources reqrrired for impmved livmg conditions whik sustainhg the 

"environment" and its NHA resources. The link between HA culture and NHA culture 

througti ecotourism and its positive effects on ecomrnic, social, culhiral and environmental 

dimaisions w i t h  a multiltiaimemional lem have been desa-ibed (NunaIl 1999). Morewer it 

is not just the fulfilment of HA resource need t hat is of interest but the manna in which the 

need is met, which is of importance. For example, food srcuRty may be hproved by 



Inüaspecific cornpetition in dominant community 
t has direct and indirect effects on the subordhate community 

and continuhg resoufces 



famiiig more land ratha than h p  roWig y ield on exishg land or by improving methods of 

st omg food resorrces. 

4.2.2.8 Step 8: Preliminary postulates denved fiorn model 

Based upon the theory derived so far,what observations aise out of the analysis of 

resource characteristics and foms of competition within this interspecific, 

asymmetrically cornpetitive setting? Further, what is the relevance of these observations 

regmding our goal of moving fiom competition to coexistence? At t his step the synthesis 

of the SRP model dows  an opportunity for analysis of the implications of theory. 

Borrowing nom the tenninology used in theory construction, as proposed by Babbie 

(1998), we are able derive a number of postdates. Postulates are "fundamental 

assertions, taken to be tme, on which a theory is grounded" (Babbie 1998, 52). The 

following postdates describe means of limiting competition: 

1) Focus on essentia I renewabie and continuing resources particularly tmconomically 

bound resource nets of vmying substitutability. 

Identify contested resources and characterize these resources according to non-renewable, 

renewable or continuing. Management implications for these diEerent categories of 

resources are variable in d e .  Those resources which are substitutable must be M e r  

characterized accordhg to the degree of substitutability. Degree of substitutability, in 

tum, depends upon the taxonomie level at which the resource is considered. The 
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taxonomic level assigned to a resource in concert with the associated d e p  of 

substitutability casts a resource net. The wider (and thus deeper) the resource net the 

greater the flexibility in substitutability and the greater the likelihood of conservation. Be 

aware that when the taxonomic level of a resource changes the goals of sustainability 

change. 

If a resource is charactenzed as essential for a particular NHA community then efforts 

must focus on sustainhg that resource. The greater the number of essential resources 

required by an organism the greater the likelihood that specialization has occurred and risk 

of extinction is great. Conversely, the greater the nurnber of resource substitutes and the 

degree of their substitutability, the greater the number of resources to be managed but the 

greater the likelihood that the resources and the communities depending upon them can be 

sustained. 

In some cases one resource may be substituted by another. For example, in temperate 

North Arnerica the nesting materials of many passerines (e.g., Turdus migratorius) are 

highiy diverse a d  are likely highly substitutable. Essential and continuhg resources 

however are not substitutable and must receive priority in settings where sustainable 

coexistence is a priority. 

2) Substitutable resources must be m m g e d  as a group to e m r e  avaiZabilily of resource 

and long t e m  mivubility of organism 



I f  a resource is substitutable it may be wholly or partially substitutable by any nurnber of 

resources. The greater the number of these resources, which are, protected the smaller the 

likelihood that resource availability will play a role in decreased survivorship of a species. 

This entire pool of resources should be managed as a group. 

3) Focus on exploitorion cornpetition. 

In most conservation settings exploitation competition will be the focus. However, the 

role of interference competition in developing tropical countries should not be ignored. 

The emphasis on exploitation competition suggests a focus on contested resources and 

management plans that will alleviate such competition. 

4) Reduce acymmetry of exploitation competition 

We must understand dominant species intraspecific needs and how fùlfillment of need can 

affect subordinate species. The intraspecific needs of HA populations play a critical role 

in sustainhg NHA populations. As the degree of impoverkhment of an HA cornmunity 

Uicreases the iikelihood of any particular community guaranteeing resources for an NHA 

species is negligiile. Reducing asyxnmetry of exploitation competition suggests that we 

fmd a means of allowing the subordinate NHA population to exert some effect upon the 

HA species. The effect must be a positive one. Recognition of the positive effects of 

NHA populations through a mechanism such as  ecotourism reduces asymmetry. 



5) AII aspects of w interspecific, exploitative-comptitive relationship must be understood 

and u holistic management plan undertaken 

Management that considers al1 aspects of an interspecific exploitation cornpetition setthg 

is holistic and offers the greatest l ikelihd of success. Guaranteeing access to a single 

resource or a particular set of resources will be of little utility if a limiting essential 

resource is not included in the suite. The classical work of biologists and field ecologists 

is invaluable in ascertaining baseline Life history information for species and should be 

vigorously p m e d .  Conservation and coexistence cannot occur without an understanding 

of species and their resource requirements. 

6 )  Provide HA Community Education 

Within the context of sustainability provide scaie-relevant flocal and international), multi- 

dimensional conceptual links between renewable and continuing resources which can 

affect HA comrnunities at a psychological level. Creating this awareness in concert with 

relevant polic y, monitoring program and a cornmunity generated mandate for desired 

outcornes is appropriate. Emphasize how renewable and continuhg resources may be 

interpreted as tangible versus intangible and effect short-terni versus long-terni 

sustainability. Short term sustainability focuses on renewable resources. 



Given ou.  understandhg oE 

we are prepared to discuss how to partition the contested resources. 

de tedat ion  of contested interspecific resources; 

c harac terizat ion of resources (tri- partite focus); 

dominant comrnunity resource needs ami how these affect ahordinate community 

resource needs; 

general recommendations for lirniting competition and sustainhg resource use; 

4.2.2.9 S t e ~  9: Sustainable Partitioning of Resources 

Stable systems are characterized by some form of ecologid niche differentiation and give 

rise to stable coexistence (Arthur 1987). This stable coexistence is the result of use of 

different niches or dflerentiation withïn a niche. An ecological niche is defined as: 

"a description of the roles and associations of a particuiar species in the 

community of which it is a part; the way in which an organism interacts 

with the biotic and abiotic parts of its environment" (Cuitis 1983,1093). 

Examples of such niche differentation and stable coexistence abound in nature (sphagnum 

mosses, warblers, east Afiican ungulatg C h s  1983). Such niche differentiation may be 
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based upon similar species utilizing different resources or by occupying different 

microhabitab. The above examples of natuml partitioning suggest that coexistence occurs 

b u g h  partitioning of resources in space and tirne. Thus partitioning occun when two 

species: 

a) use slightly to vastly different resources (niche shift dong RLF) 

b) use the same resources but are separated in their use of resources by : 

i) space 

Ü) time 

Such partitioning in space and time has k e n  noted among many groups of animals 

including insects (aphids; Jackson et ai., 1996), fishes (Piet and Gumge, 1997), birds 

(Koen 1988), mammals (muik and river otters; Ben-David et al., 1996) and trees and 

grasses (Weltzin and McPhenon 1997). Some trends with regard to partitioning of 

resources have k e n  noted. Schoener (1974) for example, niggests that in an anaiysis of 

multi-dimensional partitioning that a relative ranking of the importance of particulai 

resource dimensions may be achieved. Specificaily, Schoener States that "habitat 

dimensions are more important more often than food-type dimensions which are more 

important more often than temporal dimensions". We may conceive of the importance of 

such Isinking of partitioning as: habitat » food » time, and accordingly expect that in 

cornpetitive settings that species wiii fust partition habitats, then food then dong 

temporal lines. In NHA-NHA settings we rarely see temporal partitioning as few animais 

c m  withstand omitting resources for certain iime periods, in other words, expaiencing no 



yield (Schoener 1974). Such relative ranking of habitat dimensions may have important 

implications for conservation as we predict that coexistence may be achieved primarily by 

separating habitat then food and possibly tirne (time may be easier to partition in HA: 

NHA settings as human animals can go without some resources for certain periods of 

îïme). 

Sustainable Resource Partitionhg (SRP) implies partitioning of resources in a m e r  that 

is sustainable to ail stakeholders and thus implies management of n a d  resources. By 

partitioning it is suggested that some amounts of contested resources are released fiom 

conditions of comoetiiion and are provided, in a sustainable fashion, to each stakeholder. 

It is in effect a process that realizes (brings into king) that resource or portion of an RUF 

required by a particular species. The concepts of both the hdarnentai and realized 

niches are usehl here. The fundamental niche is characterized by a resource use pattern 

that occurs in a competition fiee setting. The reaiized niche is that pattern of resource use 

that occurs during competition. Realized niches are by defuiition "smaller" than 

fundamental niches - some portion of the continuum of potential resources available is 

lost. The sustainable resource partitioning mode1 seeks to narrow the fiindamental niche 

of HA species to a realizeci niche that reduces competition with NHA species. Such a 

reduction in the HA species fundamental niche, in concert with nistaining the realïzed 

niches of other NHA species allows for coexistence. nie guar;utee of fuhue avaiiability 

of the resource for dl stakeholders is implied and the end result is predicted to be a stable 

systern. Where narrowing of the HA fundamentai niche cannot occur contested resources 

must be partitioned in spaced and time (in areas of niche overlap). 



The decision to partition resources in most scenarios will suggest a desüe to sustain NHA 

stakeholders from which &se two broad questions: 

What is the desired population size, area and type of management requkd to sustain 

the NHA stakeholder? 

If fmite amounts, quzlity and rates of production of contested resources are limiting to 

both HA and NHA stakeholders how much of a resource should be partitioned to HA 

versus NHA stakeholders? 

The ecologically detenninistic perspective of this thesis again situates Homo sapiens 

within larger animal culture and ~ggests  that SRP is akin to realizing or creating (through 

management of naturai and un-natural resources) the Homo sapiens niche in a sustainable 

fashion within the constraints of finite resource production. What the warbler species 

have done "natuyally" (stable coexistence through niche differentiation) must be 

manifested for HA stakeholders. Such niche re-alignment, correction or realization 

suggests a HA cultural means of ensliring provision of resources for both HA and NHA 

stakeholders. Given the asymmetrically cornpetitive relatiowhip between HA 

stakeholders and other NHA stakeholders, self-regulation within HA culture is the key to 

SRP. 



4.3 Field Research 

Given the unique and interspecific nature of the research the fieldwork focrsed on basic 

research whidi exmhed HA and NHA populations using distinct and appmpriate 

metbdologks. Fiekîwork focissiag on the HA population embraced four disuete thnrips of 

resguch hchding p hemmenology , ethnogap hy and ecobgical p sy diology . Research 

appmaches werequaiitativc natuaüstk, inductive and holstic whik emp by ing the stdegy 

of design flexibility. Reseirch regrding the NHA population emphasized a quMitative 

obse-vatiorial apptoach that provided objective, starxiardized measures whidi couki be 

gendized to desmk the pop ulat ion. Some mina qudt at ive research was used to desuibe 

the Olive-headed Weaver history and distrhtim. 

The direci o u t c m s  of exploratory and adaptive field reseach are o r w e d  according to 

the two speck considemi and are identifed in the Apperdices as "7.1 The NHA 

Popuhtion" and "7.2 The HA Poputation". The majonty of the field work resulis have 

been placd in the apperdices given that the exploratory reseach generated a voluminous 

arnourt of data and a port Dn of the resuits are not relevant to the st ated goal and objectives. 

The p resaitat ion of di the resulis Ui the ap paidices demonstrates both the exp lœatory and 

inductive natm of t he work, the need to be transparent, the breadth of the study as weii as 

intrducing data which may be valuable for fut= biolqgical reseach or modek. Finally the 

presaice of ail the field work resuks in the appendices aiiows the reader to detemine for 

thernselves the utiüty of idormation perated. Readers shouid consult the appendices to 

f%d detsüed resuits repding the Ok-headed Weawr and infomÿaion regardhg: historical 



overview: current understanding of distribution, density and population size; 

rnorphology ; geogrq hic locations of nes ts  ; nest attri butes; nest tree attribut es; vegeiaîive 

chancterist ics of nest tree a m  and random arm; activity at the nest; f o r m g  behaviour 

patterns and diet. Similarly, for a more detailed understanding of the human animai 

population readen should consult the following section in the appendices: socio-cdtural; 

economic: ecological and political. Notwithstariding the inclusion of the majority of the 

results in theappmdices, the results are sumniarized below in Figure 2 1 and emphasize the 

identification of contested resources in the research fieki setting . 

4.4 The Sustainable Reswrce partition in^ Model - Amlied 

A signifiant result of the research methodolog was the development of a modd, which 

allowed for the sustainable coexistence of HA and NHA. The model offas a v&ty of 

bendits inchiding important generalizations about the nature of interspecific cornpetition 

behveen human and non-human animals within the context of sustainability . Further, the 

model describes a solution to a specific challenge based upon an organized train of logic 

and declared assumptions. 

The rnodel, as a graphitai representation of applied naturd theory, c m  be critiqued, shape 

the way in which questions are asked, act as a platform fiom which predictive and 

testable theory (data collection and experiments) may evolve, and ultimately, may answer 

the question of how we sustain the coexistence of HA and NHA populations. As 

ment ioned in Section 3 .O the evoluion of the model was largely intut ive but guidai by 
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Fime 21: Results of Fieldwork and Summary of Contested Resourcs in the Research 
Settïng. The RCI identifies contested resources in interspecific cornpetition settings. 
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conceptualization theory and threeprocess insibt theory . The model is shown in Figm 

22. The thesis wiU now disciss the resuits of applying the model in the Mozambican 

reseach sett mg. 

The genesis of this thesis is concern about global biodiversity loss and HA efforts to 

offset these losses. particularly in tropical areas of the world. As a barrier to 

sustainability the WCED (1987) definition of sustainable development is overtly 

anthropocentric. This definition requires modification from its current fom to one which 

is connected and emphasizes a single muiti-specific comrnunity that includes huma. and 

non-human animais. Notwithstanding the narrowness of the WCED definition the 

broader concept of sustainability appears to be consistent with a genenl philosophy 

which reflects a "return to nature" approach, dernonstratrd in our global concerns 

regardhg air quality, greenhouse gases, disappearing habitat, conservation and 

biodivenity losses. For such an approach to be pnctical it requires that human animals 

not simply r e m  to the 'idea' of nature but to the fùnctioning of nature - how humans 

affect, are affected by and integrate with natural systems. The term -naturai theory' 

descnbes those known standards. principles or theories that describe the characteristics of 

natmcil systems. Both human and non-human animals can be sustained if nahiral theory 

is used as a template. Cornpetition theory is described as particular subset of naniral 

theory and is argued to be relevant given that sustainability is largely concemed *<th 

competition. Furthemore, the breadth of competition theory includes theory that 

describes the sustainable coexistence of species which is an implied goal of sustainability 

(using either the traditional WCED definition rvhich sees NHA species as resounies, or 
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the modifiai version in this thesis which sees NHA species as part of a broader anUnal 

community of which humans are a part). This theory is referred to as resource 

partitioning. If the concept of sustainability predicts correctly that resources may be 

used sustainably and competition theory provides evidence that resources may be 

partitioned to allow coexistence then sustainable resource partitioning is feasible. In 

interspecific senings these pruiciples can be used to guide interaction from competition to 

coexistence. The path fiom competition to coexistence is illustrated in the Sustainable 

Resource Partitionhg Model. 

A focus of the above model is the charsterization of partkular kinds of resorrces, 

mechaiisms of cornpetit ion and kinds of individuals in an interspecificany compet it ive 

setting In the reseach setting of Mozanbique competing human and non-hman animal 

popuhtions were chazterized according to the tri-partite resouce emp hais of 

cornpetit ion theory and subsquently analyzed accoding t O the sustainable resource 

parttioning model This discussion wiil now addms the relevance of the SRP M ode1 to 

the reseach settmg and suggest ways in which resource parttioning can contniute to 

sust aning human and non-human animai popuht ions. 

4.4.1 S tep 1: Identification of an HA andNFï.AIaterspecific Comptitioa Conrxt 

The SRP Model begins with the identification of an interspecifically competitive setting 

(see Figure 22). The research setting near Panda, Mozambique was identified with the 

help of collaborators. In this research setting an avian non-human animal species, the 
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Olive-headed Weaver was suggested to be a threatened species due to competition with a 

local human anunal population. Such a tropical setting, in a less developed, poverty 

stricken country, characterizes a cornmon theme of human and non-human anllnals locked 

in competition over scarce resources. The SRP mode1 and its emphasis on inter-specific 

interaction is highly suitable for such settings. The model's predicted outcome of 

coexistence is also of primary interest as we have demonstrated that one of the negative 

impacts of much needed developrnent is increased competition between HA and NHA 

populations. 

4.42 S tep2: Identification of HA andNHAResource NeeL. 

The contested resouce focus of both the concept of sustainability and cornpetit ion t heory 

suggsted that an undeistanding of resouce use for both HA and NHA popuiations was 

requied. Field reseach devebped an undeistanding of the resouces requied by both HA 

and NHA speck (see Resuks, Section 4.2.3). There are also likely resources which are not 

conttsted between HA and NHA species howewr thoseresowces which are contested and 

irideed those that are contested most vipmusly serve as the focus for solvmg ecotauism's 

probkns of decraising wildfife due to incraseci resouce competition. In any setting the 

emp hisis withm the SRP M ode1 is thergore contested resouces. 

When the RCI is developed based upon the research setting contested resources Uiclude 
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Brachystegia trees, Usnea, insects, mates, conspecifics, water, air, sunlight (and other 

continuing resources) and policy (refer again to Figure 2 1). While the HA population has 

a suite of resource needs and some of these are subject to intra-specific competition it is 

inter-specific cornpetition which has been largely ignored and serves as the focus here. 

Further, we have p stated emphasis on those resources that are contested. Two broad 

categories of interspecificdly contested resources arise: renewable and continuing. To 

some extent each group bears separate consideration. Renewable resources tend to be 

more local in scale while continuing resources tend to be more international and global. As 

such the local HA and NHA populations compete, directly, for tangible renewable 

resources while competition for continuing resources is more indirect. Contested 

renewable resovces in the reseac h set t mg include Brachystegia t rees, Usne4 insect s, 

mates, conspecifics and water. Contested contmuing resouces included sunlight and 

policy . 

4.4A Step4: Chahcteriution of Kin& of Contested Resoums 

The above contested renewable resouces, due to their tangbiiity, offer our best hope of 

conswing intangiile renewable and contmuing resouces such as w a t s  air and sunlight. 

This is due to the fact that r e n d l e  resouces are depdent  upon these intangible 

resomces - water, air, sunlight and policj. In an ecotanism settng the educiâion of the 

visiting and local HA popuhtion must make this link. The existence of a diverse ecosystem 

with enou* resouces to support immeise biodiversity is a sign that intarigible renewable 
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and cont huing resouces are readily available. Drou&t stridcen Ethiop ia may be an 

exarnple of s hifang global weatkr patterns related t O dep leied ozonq defoies t at ion and the 

greenhouse effed. Again the eduaional aspeds of ecotounsm for bot h visiting and local 

HA pop uhtions are critical. 

We will now consider the degree of substitutabili~ of these contated resouces. Such 

substitutability shouki be e&ed from the perspective of the subordinaie specks given 

the asymmetry of the relationship. Without knowledge to the contmry it is possible to 

s u w t  that some of the resowces used by the Oliveheaded Weava may be substituted. 

H o w e q  much of the interp retation in this re@, as suggested p reviously . depends upon 

the tauommic level at which a resource is considered. We may consider the nestmg material 

resource required by the Oiiveheaded Weava as an e.mple. At the level of species it is 

reasonable to assum: t hat t here are ot her perfit  iy substitut able resourcts. For e m p l e .  

Usnea rneximna may be substituted with other species of Usnea Howewr. when 

emmhed at the level of genus it is unlikely that the resource cm be rep laceci. for e m p l e ,  

by the Genus Parmdia, a crustose lichai specks (Krog and Swinscow 198 1 1 This would 

suggest thai the resource Lisnea is essedial and taxommically bound at the level of g n u s  

Given the senstivity of üchais, in general, to adverse enviionmental effeds this thesis 

suggsts that Usnea, at the level of gnus, is an 'essait id' resouce for the Oliveheaded 

Weava and cannot be replaceci. Finaily, we must consider the tirnefiame for such 

substitutions. The disappearance of Usnea over a one hundied year p e n d  would likeiy 

not ailow for changs in the nestmg behabiour of the OLiveheaded Weava. An examination 

of Usnea and Braclystega wit hii Step 4 of the SRP mode! occm in Figure 23. 



Siep 1 Stcp 3 

HA RESOURCES* NHA 
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I 

CHARACTERISTICS OF RESOURCES 

-Tb Swuinible Rcwucc Pmitioning (SM) Modcl. Contesied rcsowcr Usnea and BracIrsy~egIu arc charaeurizcd as ~ m b l e ,  howcvcr Bmchprrgia i s  considaed puiinlly substituiablc a1 
iha levcl of Ocrius, while Usnw ii tumiid at the level of Genus, Such ur~ ly r is  uiww that the dcgm ofsubstiiutabiliiy of a rcsourcc is uironomicrlly bound. 
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Conversely, if we examine the issw of trees as a resource for nesting the structural 

attributes of Brachystegia may be met by other species or genera, indicating that 

Brachystegia spicijbrmis is a perfectl y substitut able renewable resource (Figure 23). 

However, h m  a nest building perspective the species B. spicformis may be essential if it 

is only this species which is colonized to a sufficient extent by Usnea to allow for 

penduline nest building. It is the position of this thesis that Brachystegia is a renewable 

and perfectly to partiaily substitutable resource for the Olive-headed Weaver. This 

substitution oui be expanded to include the Genera Brachystegia, Isoberlinia and 

Julbernmdia. Overall this suggests that Brachystegia as a species may be substituted by 

"miombo" at the Ievel of biome, as a resource. Finally, it is possible that when nesting in 

trees other than Brachystegia that the fitness of Olive-headed Weavers may be decreased 

and this wouid demonstrate a partiaily and not perfectly substitutable resource. In short, 

the goal of nistainin 
. 

g rniornbo allows for a broadly tangible, easily recognized, 

substitutable and diverse resoiuce which may be easily managed. 

Insects are essentid at the level of Order (they cmot  be replaced by gmin or nWt for 

example) but rnay be substitutable at the level of genus or species depending upon diet 

breadth (number of different insect species that diet is composed of). Mates are essential 

at the level of species (the definition of species relating to breeding) and carmot be 

substituted in any regard (unless hy bndiziag occurs with other sub-species). Finally , 

conspecifics are essential at the Ievel of species but are partially substitutable to 

antagonistic dependhg upon classincation at Genus, Family and Order taxonomie levels. 

As suggested previously the consideration of the substitutability of a resource is 
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taxonomicdy bound. 

The o u t m e  of such a charaterizatim of resouces drasticaliy changs the manner in 

which resouces are man@. For ewnple, a managrnent plan t hat focuses on sustaining 

Usnea mexiana as a resowce is vast iy diffaent fiom one t hat focuses on sustainhg a 

variety of Wsnea species. - Simiiarly , susthable resowce partitionhg hvohring 

Brachystegiu spicformis is rnarkedly different fiom one involving rniombo and t hus a total 

of three Snera Currmtly the managrnent of insects at the level of Order is requied, as 

there has been littk reseach r ewing  diet. New uifomiation about diet and p r e f d  

inseci sp ecks could chana managrnent ap praeches or, alternat ely , considerat ion of 

possble impact of broacCspectrum insedicides would again su-t manqgment at level of 

Order. The question of mates suggests that f u r t h  reseach is required. Here we must 

understand whether we are managjng one or seved species, sub-species or races As stated 

preMusly all contmuing resouces and the renewable resowces of water and air are 

essedial at the desaibed leveb. Thus our p relininary analysis suggest s that we will focus 

on the susthable resouce partit ioning of the foliowing renewable resouces and contmuing 

resouces at specfied taxommic levels: miomb woodhd - Genera Brachystegia 

Julbenmdia and Isobdiniu; Genus Usneu - includes ail species within p u s  Usneq 

Order I ~ L F ~ L I I ~  - managrnent and consevation of insects in g w d ;  Speck - Pfocercs 

olivaceiceps; Class Aves - Mozambican conspecitïcs for winta-fo-g bird parties; 

Watq Air, S d g h t  and Poliq . 

The cbaraterizatim of contgted renewable and cuntmuing resouces according to their 
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degaz of substitutability, the detemination of a resouœ net and the realization that such 

decisions are t a w m m i d y  bound has imp kat ions for ecotauism, particularly in r e m  to 

m a n v e n t  of ecotaurism areas Basic biologid knowledge, for example, is requied for 

focal sp ecies, including the identification of resouces requred. Based up on t his know kdge 

taxonomicaily bound resouce nets based upon vary mg d e p s  of substitutability may be 

determineci. Suchastrategy candrasticallyaltathe way in whichspecés are man@. In 

the reseadi sett mg for example, a rnanagment st rategy which sees miomb as the p rimay 

focus of consavat ion in the cont ad of ecotauism falls drastically short of comp rehensive. 

In this case subtt changs to the renewable Uitaqjible resouce of air could decinate local 

Usncrr popuhtions. The resuk would be an ecotourism settmg with a matwe forest and no 

Olivsheaded Weavas. At the same time, a more advanced strategy which focussed only 

on conswing Usneu meximnu would miss an oppoitunity to conserve al1 the per fdy  

substitutable membas of the genus Usnea It could be argued of course t hat as the dep th 

and breadth of the resorrce net incrases we uitiwtely reach the lowest level of 

antasnist ic resources. While such a term is largiy concep tua1 we may st ill ask - is there 

any point in conseniing antagmistic resouces? With limited t ime and rnoney is likeiy that 

such resoures would not be considered. Howewr, it is also important to consider long 

term evolit ionary changs to utilkation of RUF's in the fonn of niche shifts which allows 

us to predict that previously anta@pnistic resouces may ultiwtely "move up" t hroligh the 

layes of the resouce net to becoirie closa to essedial and thus worthy of conservation. 

Resowce chancterizatian dows ecotourist operiâions to understand more clearly how 

resouces are to be managi and this in tum can enhame profaability which can be use to 

assist local HA popuhtions. 



4.45 S tep5 Chatacteriution of Mecbanisms of Comptitioa 

Our eariier discussion of mechanisms of competition identifkd two basic forms - 

interference and exploitation. The role of interference cornpetition in tropical areas of the 

world was demonstrated to be substantial. In ecotourism settings, for example, 

interference competition is sometimes substantial, -as in the case of larger vertebrates 

(poaching of elephants and hoofstock). The ability of any interspecifically cornpetitive 

setting to reverse asymmetrical competition will be critical in reducing interference 

competition. From a purely economic perspective, if a particular form of development 

can demonstrate that a living animal is worth more per m u m  alive than dead then 

reversal of asymmetry is possible. In Amboseli National Park in Kenya for example the 

gros monetary values associated with non-consurnptive viewhg activities were 

detennined for several species. Among these species individual lions were estimated to 

have an annual value of $27,000 US while the elephant herd wvas estimated at $610,000 

US (Boo 1990). In Rwanda, approximately four million dollars per year are spent on 

gorilla-relateci touri sm. Such strong reversals of asymmetry bode well for continued 

development of the ecotourisrn sector - if such reversals occur in tandem with sustainable 

resource partitioning. In the current research setting the Olive-headed Weaver rarely feels 

the effect of interference cornpetition. Notwithstanding this minimai effect, the potential 

to reduce interference competition still exists for the Olive-headed Weaver. 

Global habitat loss is the single largest source of exploitation competition. In turn, global 

habitat loss is the single largest cause of reductions in global biodiversity. In 
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Mozambique exploitation competition through habitat loss plays the single largest role in 

threatening the fiiture of the Olive-headed Weaver. Taken as a group, renewable resources 

which are substitutable (e.g, Brachystegia) face exploitation competition as do 

renewable-essential resources such as water and air. To a large extent substitutable 

resources which are taxonomically bound at levels of maximum substitutabili ty , are 

affected by serial exploitation competition. This thesis defines senal exploitation 

competition as a state in which the removal of a single resource results in the 

simultaneous removal of other resources. For exarnple, the removal of miombo will, in 

turn, removes Usnea. insects, mates and conspecifics. Notwithstanding such senai 

exploitation competition. coniested renewable resources rnay be affected individually 

through exploitation cornpetition. Usnea, for example, rnay be harvested directly or 

insects rnay be killed through the use of insecticides. Figure 24 continues our 

characterization of Usnea from Figure 23. 

As was discussed previously, renewable continuing resources are afTected primarily 

through exploitation competition, which affects their quality (Section 3.2.24). Here, 

particular forms of development play expticit roles in reducing environmental impact 

upon air and water quality and may also play a role in educating local HA population 

rnembers about the relationship between development and envuonmental impact. It is 

important that these connections be made if large-de  exploitation competition for 

renewable essential resources such as air wand water is to be reduced. 

Finally, the contested continuing essentiai resources of sunlight and policy may largely be 
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characterized as expdencing exploitation competition. Here, the quality of sunlight 

affects access to the resource while quality of policy has a widespread and serial effect 

upon utilization of al1 resources. Fonns of development, as a result of enabling policy cm 

therefore, in tum, affect utilization of other resources. More general large-scale policy can 

reduce exploitation cornpetition for air of a particular (optimal) quality. 

How does the characterization of mechanisms of competition affect development? As an 

exarnple, certain foms of ecotourism (büding on foot versus motorized transport) c m  be 

correlated with forms of competition and resuliing population dynamics. For example, 

motorized transport through dense bush on specific roads may result in less interference 

competition than wallung tourists who rnay disturb shrub-nesting birds directly and 

decrease reproductive mccess. Altemately, the insensitive locating of a road for transport 

through an area of habitat required by the same bird may decrease reproductive success 

through exploitation competition. The relative sensitivity of any species to both forms of 

competition should be assessed. Development may, to a large extent, be about chwsing 

the least damaging form of competition. 

The competitive interaction in the research setting is inter-specific and there is clearly an 

imbaiance in this competition. This asymmetncal state is typical of most HA-NHA 

interaction which is competitive; a dominant HA population affects a subordhate NHA 

population. 



Our earlier exploration of asymmetricd competition revealed that characterization of 

asymmetrical relationships usually considers the effects of the dominant species and 

responses by the subordinate. An examination of the cornpetitive relationship between 

the OIive-headed Weaver and local human cornmunities is illustrated in Table 1 and 

examines foms of competition, effects of the dominant human community and responses 

by the subordinate Olive-headed Weaver community (identification of strategies for ' 

reducing competition will be discussed later). The effects described in Table 1 are realized 

largely through the exploitation of essential renewable and continuing resources. In both 

renewable and continuing resources the d m  of tangibility effects both HA perception 

of resource quality and availability. Intangible resources tend to have their effects realized 

at national and global scales while tangible resources tend to realize their effects at local to 

national scales. Policy must consider these varying degrees of resource tangibility and the 

scales at which they must be addressed. Asymmetry and human-domination serve as 

both the problern and potential solution. The local effects of the dominant human 

community can be generalized to be habitat loss due to direct and indirect causes. 

Currently, direct habitat loss occurs through the removal of trees and fuWe habitat loss 

will occur through the same mechanism. The predicted response of the Olive-headed 

Weaver community is extinction at the local level. At a Iarger scale, changes to continuing 

essential and intangible resomes such as sunlight and renewable essential mtangiile 

resources such as air and water pose the greatest threats to the Olive-headed Weaver 

population. 



Table 1 

Effects of Dominant HA Community and Responses by Subordinate NHA Community 

Rea 

Mi01 

Geni 
Usnc 

f 

Classification 
of Resource* 

source 

nbo 

US 

?a 

RIS or E 
OhW may 
substitute with 
Julbernardia 
or Lsobetlinia 
or~may be oniy 
species utilized 

4 

I 

- -  - 

R E  or S 
Usnea 
mexicana may 
be substituted 
by other 
species of 
Usnea 
although ihis is 
currently 
undetermined. 
i f p  bstitution 
occurs it is 
likel y 
complementar 
y or perfectly 

Form of 
Corn petition 

Exploitation 

Exploitation 

Effects of 
Dominant 

Human Animal 
Community** 

Removal of trees 
and replacement 
by crops; 
disturbance of 
Brachystegia 
forests leading to 
invasion by 
Jul bernardia 

Reduction in 
amount of resource 
due to tree 
removal, alteration 
of atrnospheric 
conditions (ozone, 
amount of 
s u a & t ,  
particulates and 
acid rain due to 
industry), use for 
personai hygiene 
and traditional 
medicine. 

Responses by 
Subordinate 

OhW 
Community** 

- 

9verall d e c r e d  
range, decreased 
nesting success 
due to 
disturbance 
during breeding 
period due to 
felling, or 
Julbernardia 
king an 
antagonistic or 
complementary 
resource. 

Shift in 
distribution to 
coexist with 
Usnea resources 
in other areas, 
possible local 
extirpation or 
larger extinction 
due to 
widespread 
development of 
poliuting 
industry. Lack of 
Usnea results in 
reduced nesting, 



mbstitutabie. 
[t is important 
!O note 
however that 
regardless of 
iegree of 
wbstitutability 
atmospheric 
pollution may 
remove al1 
lichen resource 
options. 

RE 
At the level of 
Class (thus 
including al1 
species of 
insects) there 
is likely no 
fonn of 
substitution. 

Exploitation 

RE 
Olive- headed 
Weaver at 
researc h 
location may 
interbreed with 
other races or 
ab-species. 
However, 
connectivity to 
other popns 
reauised. 

Exploitation 

Note: use of 
Usnea by local 
comrnunities does 
not compete with 
OhW as removal 
occurs fiom iower 
or fallen branches 

Possible reduced 
insect populations 
in future through 
use of insecticides 
and herbicides, 
current shift in 
insect availability 
and diversity due 
to replacement of 
forest with 
agriculture (shi A in 
species 
composition). 

Decreasing overall 
population of 
OhW's and 
fiagmentiop 
populations 
through habitat 
destruction 
resuiting in 
decreased 
opportunity for 
mating. 

Uicreased 
intraspecific 
cornpetition for 
remaining 
resources and 
decreased 
reproductive 
success/iicreased 
predation due to 
im perfec t 
substitution 
through use of 
alternative nesting 
materials. 

Local extirpation 
or shifl in 
distribution, 
decreased 
reproductive 
success, increased 
competition for 
specific insect 
species, 
extinction at 
larger seale 
through 
implementation 
of pesticides, 
herbicides at 
national scale. 

Decreased 
breeding and 
reproductive 
success, 
extirpation at 
local level 



Consumption of 
OhW's during 
periods of food 
shortage may 
occur and may 
skew sex ratios as 
males Iikeiy 
perform more 
sentinel behaviow 
and are exposed to 
predation while 
femde sits on nest. 

RE-S 
A 
determination 
of species 
composition of 
bird parties is 
required. 

Exploitation 
and 
interference 
(bird species 
killed with 
slingshot and 
eaten, or eggs 
removed fiom 
nests). 

Changes to species 
richness, shift in 
availability of bird 
party members. 

Increased 
predation due to 
decreased 
availability of 
bird parties for 
foraging, overall 
reduction in avian 
divenity 
increases 
predation of 
OhWYs by bird- 
eating vertebrates. 

Exploitation Pollution Ieading 
to increased 
competition based 
upon quality. 
Intangible, 
renewable essential 
resource likely 
afEected at local to 
national scales. 

Decreased 
reproductive 
success and shih 
in distribution as 
water of optimal 
quality becomes 
less and less 
available. 

Exploitation 

- - - -- - - - - 

Poiiution leading 
to increased 
competition based 
upon quality. 
Intangible, 

Largely unknown, 
however, 
decreased 
reproductive 
success and shifts 



Sunlight 

Policy 

Exploitation 

Exploitation 

renewable essential 
resource likely 
afliected at local, 
national to 
international 
scaf es. 

Pollution leading 
to increased 
cornpetition based 
upon quality. 
Intangible, 
continuing 
essential resource 
likely afTected at 
national to 
internationai 
scales. 

Anthropocentric 
view that insists 
that policy is a 
tool which benefits 
HA species only. 
Effects include 
wide-seale 
impoverishment of 
NHA communities 
through effects 
upon renewable 
and continuing 
resowces- 

in distribution are 
expected as air of 
optimal quality 
becomes Iess and 
less available. 

Decreased nesting 
success as Usnea 
popuiatioos 
dwindte, shifts in 
distribution to 
less affected areas 
as sunlight of 
optimal quality 
becornes less and 
less available. 

As a resource 
policy is 
essentially 
unavailable. 
Depending upon 
availability and 
effectiveness and 
scope of policy 
effects may range 
fiom extinction to 
conservation. 

*as reiewable, non-renewable or continuous (R, NR, C) rsources aiid status of resource 
need: substitutable (S) or essentid (E) 

+ c m t  and potential 



The utility of the above analysis lies, in part, in demonstrating the inter-connectedness of 

resources: the miombo woodland supports Usnea, Uisects, the Olive-headed Weaver and 

other avian species. In turn, continuing intangible and renewable intangible resources 

support and connect these more tangible renewable resources. Thus any effects of the 

HA community upon continuing resources or miombo woodlands have drastic effects on 

a myriad of resources upon which the Olive-headed Weaver depends. Ultimately the 

response to a loss of miombo woodland (as habitat, source of food, source of cover and 

component of environmental heterogeneity) by the subordinate Olive-headed Weaver is 

extinction. 

Our goal of reducing asymmtry in the cornpetitive intemction between the Oliveheaded 

Weava popuhtioo and the local HA popuhtion must now be addrssed. Our earlier 

discission while genemting the mode[ pointed to the necessity of establishing a means by 

which the subodinate speck  could affect the dominant. The existence of any effect was 

suggsted to violrte the defuit ion of asymmetry . Furtkr, this effa  would have to offset 

conditions of irnpowishment in the HA commmity as a means of reducing intr;specifc 

compéit ion and meet hg intmpecific HA popuiat ion needs The realiLat ion of a positive 

effect on the HA population by the NHA population was suggeted to occur g e n d y  

throigh econœnic means of devebpment. Ecotauism, for example, aliows NHA 

popuhtions to have an effed upon NHA popukions which helps meet HA needs whicb 

in turn, provides a positive feedback loop that sustâns the NHA popuhtion. 

Furth analysis of Table 1 s u w t s  that the promjsing role of partinila. forms of 
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devebpment is dependent upon CO-ordination with govemment and poliw . Ecotwism, 

for example, rnay emp hasize tangible, local resouces which are renewable and f u r t k  

consider whetkr thwe resouces are substitutable or esseniial. However, given the 

uitaconnectalness of sustainhg resources govemment policy must coordinate with 

devebpment in providing poliq which focuses on largescale intangible renewable and 

continuhg resouces, many of which are regarded as essential in their pristine statcs. 

Devebpment and govemment must work togther and focus on poliry . 

Summary of Resources, Competition and Individurls 

Kinds of Resources 

As a result of fieldwork regarding the NHA population of Olive-headed Weaver five 

resources were identified including Brachystegia, Usnea, insects, mates and conspecifics 

(other buds species). As a result of earlier exploration of what constitutes a "resource" 

policy was also defined as a resource for NHA species and thus is added to the above list. 

The resources utilized by local HA community members include wood-fuel in the fortn of 

Brachystegia, medicines, foods and garne gathered fiom the forest and cleared land for 

growing crops. In addition to these resources additional needs were identified including 

hospitds, transportation, schools, clean water, shops and veterinary help, these latter 

resources king the products of a more robust and often more urban economy. Both HA 

and MIA populations in the reseafch setting also require the conthuing resource of 
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sunlight. Overall the resources appear to be renewable-essential supported by continuing 

resources. The summary of kinds of resources is included in Figure 25. 

Interspecific exploitation competition dominates the HA-NHA research setting. In 

particula., HA communities, through the removal of Brachystegia simuItaneously remove 

Usnea. insects, mates and conspecifics. As such access to these resources is limited by 

HA populations. The Olive-headed Weaver appears to have no effect on the dominant 

HA population and thus the cornpetitive relationship is overtly asymrnetrical. At the 

current time. policy, as an "un-natural" resource also ncts as a fom of exploitation 

competition, by reducing access to al1 of the above resources. 

According to interview results when land is need for agriculture it is cleared completely as 

trees left standing are felt to affect yieid. A sipnificant finding based upon the 

phenomenological approach of the research indicated that most respondents felt that the 

amount of forest available for future use was without limit. HA community 

understanding of space and amount of forest cover was limited but understandable @ven 

the lack of education and technology (would aerial photopphs  be meaningful?). 

Although conditions of poverty prevented most interview respondents fkom o w ~ Ü ~ g  

livestock, the activity of livestock would likely pose minimal threat to the continued 

existence of the Olive-headed Weaver, as livestock activity is focussed on the ground 

plane. Other anirnals may be more adversely affected. In terxns of labour, the area has a 



NïERSPECIFICALLY 
CONTESTED 
RESOURCES 

Brachystegia 

Usnea 

Insects 

Mates 

Conspecifics 

water 

air 

dL 

p o w  

R, S (PS to C)' 

R, E2 to S(PSI3 

R, E4 to S(PS-C and A)  

R, E6 to S (PS to A)' 

R, E8, S9 

R, E 

C, E 

C, E 

RE 

FORMS OF 
COMPETITION 

m r e  25: Summary of charactekation of resources and foms of cornpetition for SRP 
Moâel. *"R = renewable; "S" = substitutable; "E" = essential; "PS" = perfectly substitut- 
able"; "C" = complementary; "A" = antagonistic; " "IN" = interspecific; "INt" = 
inhaspecific; "E" = exploitation; "1" = interference; "A" = asymmetrical. 

Regarding "Summary of Characteristics": 'PS at level of genus when extended to include 
genera typical of bbmiombo" but C when extended to other genera; *essential at level of 
Genus; 'perfectly substitutable at level of species; 4essential at level of Order. %rfectly 
substitutable to complemtary and antagonistic at level of Family, Genus and Species; 
6essential at level of species; T S  to antagonitic at levels below species; aessential at level of 
Class; 'PS to A at levels of ûrder, FamiIy, Genus and Specia. 
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tradition of forestry and is a form of extraction which, at the national level, does not focus 

on Brachystegia, again suggesting that some foms of exploitation competition in the fom 

of forestry (precious species or fint class species) may not directly affect the Olive- 

headed Weaver (Cuco 1994). At the same t h e  forests (as classrooms) must maintain 

their representativeness in terms of diversity and function as habitat; thus some precious 

or fust class species must remain. The Iack of roads and transportation currently limits 

competition. An asphalt road and more widespread use of vehicles would quickly result 

in increased resource extraction as markets would be more accessible, travel time 

decreased and transportation made easier. Impmved access and tmnsportation may have 

an additional effect, that of increasing spatial knowledge among HA comrnunity memben. 

A larger understanding of space, forest cover, and density of population might help 

individuals understand these larger scales of competition and the need for sustainable 

resource use. Although it is likely that development in Mozambique will have an urban 

emphasis and this rnay help l h i t  movement to rurai areas we must be aware that the 

population, overall will continue to grow. Traditional methods of land transfer between 

generations and in accordance with marriage custom are likely to play a role in the 

requirement for more land. Post-war recovery means increased pressure on Iaod and its 

resources. Competition between the local population and NHA species (scorpions, 

snakes, bush pigs and hcol ins ,  for example) suggests that some negative views towards 

wildlife are held and these views are related to both exploitation and interference 

competition. Interference competition includes bites fiom scorpions and snakes while 

exploitation competition includes the destruction of crops by a variety of anirnaIs. 

Ecotourîsm would offer a means of offsetting the costs and health impacts associated 



with such damages. Cornpetition in the form of clearing by ring barking (exploitation) and 

burning (interference through srnothering of nestlings) could be offset by setting aside 

tracts of forest which rernain untouched and scheduling birming during periods when 

nestlings are not in nests and in areas where nests do not occur or p~vailing winds will 

clear moke away fiom protected or managed anas. A fonn of exploitation competition 

may also be found in the npidly depleted fertility of recently cleared land. Here, natural 

processes precipitate the graduai removal and use of nutrients until the land is "tired". 

The rotation of crops, interplanting with legumiaous crops, or rotation with leguminous 

crops (groundnuts) would supply Ntrogen. Animai based fwai fertilizer would also be 

available if the comrnunity moved more towards livestock production (although livestock 

production in general is dificult in Mozambique given a variety of dixase causing 

vectors). 

A summary of foms of competition is included in Figure 25. 

Kinds of Tndividuals 

Accoiding to our SRP Model, cornpetition theory ody aiiows us to charaterize individuals 

as king the same or different specés and whetkr the relationship is sy mmcârical or 

asymmtrical. In the Mozambican reseach settmg the compéitive relationship is 

consistent ly intespecific and asy mmtricai (@ refer to Figue 25). 

The simpktic natue of the mode1 poses some problems at this stag; largly becalse such 
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classifications do not capture the subtk ways in which HA and NHA individuals may 

affert cornpetition. The quantitative apprmch to studying NHA animds also places 

constraints; we are iimited by thosevariables, forms of analysis and resuks which we have 

at our disposal and which are apprcpriate and feasble in the reseach settmg The 

compkxities of the HA popuiation and the ways in which they might cornpetit ion 

bear closa-scrutiny as do some of the met hods used t O collect data 

The majonty of the respcmdents were male which rnay affed the gnetaiizability of 

respaises. Overdl the local popuiation is in a post-war phase; trying to recover from 

losses of fam@ membes, possssions, homesteads and land. Interestingly it is the period 

immediately foliowing war when c o m m i t  ies are rnost likely to be able to embrae furt kr 

chans. Ironicaily ihis is also the pend of greatest uncertaint y, lawleîsness, confusion and 

re-locat ion to areas w hich may have p revbus ly been consavat ion areas 1s it p ossibie t hat 

post-war recovery plans could be devebped which address this p robkm? Peop le who had 

lefi the m a  and subsquently retumed had retumed in part because they had invested so 

much in the land and they had been born there Poveity, food shortages, Iack of 

employment and post-war re-location all contribute to an HA cultue which seeks m d y  

to survive fiom day to day . As such, the pressing ne& of obtainirg food, clearing land and 

retrieving water take precedence over partitioning of resouces for a iitt k-known avian 

species. Of course, it is &y this s m a i o  t hat makes ecotauism an attractive op t im 

with its potedial for niral dwebpment, employment, minllial start-up costs and 

oppotunities for seEdetermination and conservation of n a t d  resouces 



At the same t ime, the fact that the local population is hi#@ dependent upon the land for 

resouces bodes well for emphaizing the impofianc~ of NHA and plant resouces. Some 

other aspects of the local human animd cultue may aiso play a role in supporting the 

enWonment and ecotainsm. Althcugh formd relipjon, usuaily a fonn of Christianity , 

play s a minor role in day to day existence and ody some trad itional ceremonies remain, it is 

p ossble t hat these aspects of the local cultue could be sustained and related to coexkt ence. 

Howeier, a divesity of opinPns within the local community was expresed in rem to 

tradit ional way s, from recogdion to dismissal. Cleady the comrntmity is in transit ion and 

divexse in regad to belid systens. Both religjon and tradtional ways could easily be 

incorporated into the goal of coexktence and ecotauism. Christian religjon could focus on 

Genesis and its edict of "rep knishing the land" while anhkrn and tradtional ceremonies 

could both contribute to celeht h g  the land and its resources. 

Eduation is limiteci and much needed. Obviaisly in the area of edudon both biolqy , 

ecology and traditional way s of interpret k g  the land and its resouces would be ideal The 

consavation ethic needs to be f o r d y  incorporated into d levek of eduaion. The act of 

na- and identehg surraunding @ l a s ,  animais, birds, signs of ecosystem health) is 

also felt to be criticai as this was not welldevebped. Womenapped to be most adept at 

anmrering questions about their chilkn's edu~aion, used the forest for recreation 

(walking), retriwed water, sou& medid help, had the most conta% with the land, and 

thou@ "forest* was an important fonnof "classroom". Based upon these observations it 

is possible that a gendaed apprcach to sustiinability, coexistence and ecotauism would be 

op t M .  Unfortunately , as women get marred y omgx than men and are disp $oed when 
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they marry (to live with the groom's fw) the opportunity for educzâed women to 

remaii attadied to the land is also reduœd. 

Health is also an important factcr and may be related to the perception that na tw is some 

ways is "bad". Mosquitoes cause malaDa and or@srns in the water rnake people sick, 

while agciail td pests and biting inseds are also a problem. Health, whetkr achieved 

throiigb modem mediane or a curandeiros, is a prerquisite to aii aspects of resource 

extraction and conservation. Intexest in&, the work of the traditionai doctor or curandeiros 

is aiso a ünk to landscape and thus the consavat ion of tradition in this scenaio is 

coincidental with the consevation of landscape (reqiriring the edudonal link betwen 

forest resouces, the curandeiros, and health). 

Overdl the local popuiation is predkted to continue its currait interactions with the 

landscap e, harvtst h g  renewable resouces at rates w hich exceeû rep laiishment and wit hait 

an awareness of the 'big pictue'. At the same the ,  this population cornpetes very 

rnininally for contmuing resouces. Here, more devebped countries p lay dired and indiAct 

roles in the net incrase of damag to contmuing resouces which coinudentdy incrases 

cornpetition for them. Less devebped countries and rural poputitions within devebping 

countrîes may be victinized by such dynarxïcs (ch-g global weatkr pattms, ozone 

depldon, etc.) To some exteit the essertial resouces requred by the HA popuiation 

mi& be met t hm@ ecotauism. 

In summay, our examiiation of kinds of resouces, mechaiisms of cornpetition and 
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characteristics of kinds of individuals s u w t s  that ecotanism can play a signaicant role in 

sustainhg resouces, p rovidmg HA community ne& (fw water, heaith care, edu*iion, 

emp luy ment etc.) and that meet mg these needs 

4.45 S tep7: Chatacterization of Dominant Commnity uiti4spdPc Neeck 

The enormous impact of HA populations through interference and exploitation 

competition of continuous and renewable resources suggests that the path to the 

sustainable coexistence of the HA-NHA community lies in understanding HA community 

needs. At global, international and national scales we can see the dramatic effects of 

intraspecific competition for resources in the form of war. War over oil in the Arabian 

Gulf and water in the Middle East are suggested to be the result of confiicts over resource 

availability (O'Riordan 1993). Conversely, the lack of competition and the absence of a 

concept of war among some hunter-gatherer societies (e.g., !Kung Bushmen groups) has 

also been described and suggested to be the result of "little overlap in resource demanâs" 

(Durham 1976,391). 

In the research sening an examination of HA community resource needs, the means of 

securing each resource and the effects of securing that resource on the dominant HA 

comrnunity as well as secondary effects on the subordhate Olive-headed Weaver 

population is understood to be critical and is shown in Table 2. 



Tabie 2 

HA 1nh.aspecific Competition and Ef'fects upon NHA Community 

Food 

Water 

Classification 
of Resource* 

RE-S 
While food is 
essential the 
types of food 
required are 
substitutable 
and in fact 
shifts in types 
of ~ c u i t u r a l  
crop s may 
increase y ield 
and rutrition. 

Means of S ecuring 
Resource and Eûects of 
Securing Resource on 

Dominant Human 
Animal Communityf* 

Food security m y  be 
enhanced t hroue)i s uch 
activities as mcreasing 
y ield, irnp rovhg food 
s t o w ,  planting nitrogai 
f i c r o p s .  mtating 
crop s, using oqpnic meam 
of keasing mil fertility , 
incrarsing nutnt ion of 
cropg and p lait h g  
&ou@-tolerant crops. 
Food security mntniutes 
to 04 mental and 
p hy sicai health which 
ensunes that hunans are, in 
t urn, able t O part icip at e 
more Nly in dha 
activities. By inaeasing 
y ield and nut rkion less 
land is required for 
cult bat ion. 

h p  Ianeot at ion and 
mamgment of wb and 
water table. The issue of 
proxbity or aiwss to 
clean potable water is an 
issue Wells adiacent to 

Seconda y Effeds on 
Subordinate OhW 

Communiiyf* 

Decrase in dehrest ation and 
resuhg  incrase in avalable 
habitat. 

Time saved and subsequently 
investeci in ducat ion, 
partinilady inregard to the to 
the d e  of theenvironment, can 
contn'but e to mcreased 
k n o w k d ~  and bterest in 



RINRXJ and 
EJS 

homesteads or filtering of 
water at repuialy placeci 
comrnuiity pumps is 
requi.ed. T ime saved 
ihrough such idervent iom 
can be ut ilized in other 
way s (educat ios  health 
care) and is p at icularly 
irnpodant for women. 

Botha higher standard of 
health care ceitraiized in 
Panda and a meais of 
brin&g basic health care 
to rtiral comrnunities on a 
reguiar basis is requked. 
Imp roved healt great er 
work efficiency , great er 
food security , more 
effective educdon, bet ter 
out look, decreased irifant 
and adult morbidity and 
mort dit y, ïnc~ased 
p rodmt ivity . 

Increased avaiability of 
educdon for both childm 
and adults. Increased 
awararess and 
undestanding a more 
holistic p ersp ect ive, 
undexstandhg of benefits 
of certain f o m  of 
devebp ment may 
wntnbute to a m t e r  
undestanding of 
sustinability . 

Devebpment of local 
industry or employ ment is 
c r i t a  to eflSUfe that there 

xology . conservation arÏd 
rustànability . Effects may 
inclide decread direct 
p r d i o n ,  habitat p reservat ion, 
innowtive foms of 
managrnent and, ultimate$ , 
sustaning of OhW population. 

lncreased attendance and 
perfcxmance at school and link 
to lmdscape through eduat ion. 
Greater contribution to 
a@dtural I&our and 
subseqwnt contribution to food 
prodmtion rnay result in 
decreased defolestation. Bot h 
the above may amtribute to 
sustaning the OhW populzâion. 

Inaeased pop uht ion, deueased 
cornpeiit ion for resources, 
futunty 

Could lead to leduceci 
fecundity , dec~ased 
popdation, redlced 



Transport 

is aacess to an mernbers of 
commuiity and that 
transportat ion is not an 
issue Non-p oiiuting 
sustainable industries t hat 
connect people to 
landscape are 
recomnended. 

E-S 

A variety of 
fonns of 
transport at ion 
may be used 
fromcars, to 
donkey S. 

Incrersed p ersaiai wealt h 
is orie means of securing 
resowce. The effect s of 
sechg transport at ion 
inclide increased access to 
health care, echication ax i  
aitemat ive markets for 
t rade 

Pet itioning and educat ion 
of government officiais, 
local part icip atory action 
and involvement of 
gpvemment . The effect of 
polis, should be the 
sust&able integration of 
bot h human aninrat and 
non-human animd 
cornrninities. This wiil 
Weiy occur though seK 
reg& ion of HA 
commmit ies, meeting HA 
needs and education. 

Sustainable -ment of 
forest resowces or use of 
altemate energ sources. 

distniution or, 

To sistaining both human and 
non-human animd 
cornmunit ies. 

Autombile emissions may 
effed Usnea 

Increased oppodun&ies br 
eduaion may &ect 
sustenance of OhW. 

Protection and guaranteeof 
access to resoimrces 

Conservation of habitat. 

*as rtnewable, mn-renewable or continuous (R, NR, C) mources ami status of resource 
need: subst itutable (S)  œ essent id 0 
* * currait and potential 



The analysis of resource security and secondary effects seems to suggest that meeting 

human animal community needs in a choughtful, &able manner is also a means of 

securing the fhture of the Olive-headed Weavw. This simultaneous striving to meet the 

needs of both populations begins to speak of coexistence. Our meeting of local HA 

population needs in the research setting of Mozambique identified food, water, health 

care, education, employment, transportation and energy as needs. While food, energy and 

water requirements can be met to a lirnited extent through the use of dwindling forest 

resources the remaining four needs requise a polidcal, economic, social and culturai 

£iamework which in turn is generated by govemment and funding. The expectation that 

top-down processes from national or international governments or agencies will meet HA 

and NHA resource needs is short-sighted and unrealistic. A local, community-based 

initiative that focuses on the econornic integntion of NHA populations in an ecotourism 

scenario can be used to meet the dominant HA population needs and, as stated 

previously, reduce asymmetry in competition. This h u r e  may oniy be secured if 

development scenarios place a premium value on the long-tenn sustainability of the 

environment and coexisting species rather than investing in other areas. 

4.48 Step8: Rec~mendations for Limiting Comptition and S ustaining Resaireos 

Our earlier exploration of the SRP Model aiiowed us to make some general 

recommendations regardhg the move nom competition to coexistence. We wili not 

reiterate these general recommendations here as they will be discussed to a large extent 

when contextualizing more specific recommendations. We now tum to the specific task 
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of partitioning reçources in the research setting as the final stage of the mode!. 

4.49 Conîext S peofic Renwnendations for Resmm Pahtioning 

Identifjring al1 of the resources involved in interspecific exploitation competition is 

critical. The management of a miornbo forest for sustainable yield of tree species and the * 

elimination of industry to sustain Usnea populations will be impractical if local famiers 

are applying pesticides which kill insect populations which are part of the Olive-headed 

Weaver's diet. A holistic approach is required, one that characterizes resources and the 

forms of competition and subsequently involves scale-appropnate government and local 

action towards a common goal of coexistence. Ecotourisrn can achieve such coexistence if 

n a d  theory is used to guide development and because both inputs and outputs in such 

a context are 'natural'. 

When we consider resources to be partitioned it is clear that the suite of contested 

resources required by the Olive-headed Weaver and HA populations include resources 

such as miornbo, Usnea, insects, mates, conspecifics, policy, food, water, energy (wood 

fuel), air, sunlight and policy. Our consideration of contested resources excludes health 

care, education, employment and transportation. We note, however, that our earlier 

arguments Uidicate that these last four resource needs maybe met by sustainable 

partitioning of the preceding resources in the context of development (such as 

ecotourism). Of those resources secured through ecotourism special attention must be 

paid to educationt In expanding our prior discussion on reducing asymmetry in the 



research setting education will play a critical role. Education offers the best opportunity 

to demonstrate the inter-relatedness of animal communities that rnay in turn help to heal 

the rift between human and non-hurnan animals and sustainability (Bryden 1994b). This 

allows the economic effects that reduce asymrnetry to be expanded to include 

philosophical effects. As such, resources rnay be sustained simply for ecocentric reasons 

(Thomas 1998). This philosophicd approach rnay be integrated in an educational format 

that emphasizes the link between HA population intraspecific resource needs to the 

positive effects of the environment: 

The Olive-headed Weaver plays a role in dispersal of Usnea that, in turn, is a resource 

required by local communities. 

The Olive-headed Weaver may serve as a food resource during times of drought and 

starvation. 

The Olive-headed Weaver rnay act in controlling insect populations that rnay in tum 

decrease insect population impact on crops. 

The supply of some forms of native plant material for insect populations it rnay 

decrease impact upon agricuitural crops. 

We will now tum our attention to the sustainable partitioning of the following resources. 

As a final preface it is important to remember that resource partitioning can occur in three 

ways when we consider RUF curves and overlap in interspecific cornpetition: 



1) competitors use portions of the RUF such that no overlap occurs and competition 

ceases; 

2) competitors continue to use overlapping resources but partition the resource in space; 

3) competitors continue to use overlapping resources but partition the resource in tirne. 

While the evolution of non-cornpetition by utilizing different portions of overlapping 

RUF's occurs on an evolutionary tirne sale this thesis recognizes the broad adaptability 

of the HA species and suggest that if short-tem changes can result in increased 

competition and greater overlap, that short-term changes c m  also result in decreased 

competition (relying upon human rnorality, ethics, education and changes in behaviour). 

Renewable Resources 

Miombo 

According to Schoener (1974), the partitionhg of habitat is a first prionty. As rniombo is 

widespread and essentially a monoculture (dominated by mature Brachysegià) there are 

few resource alternatives. Both the HA and NHA populations required the same 

resource- We begin with the assumptions that mature Bruchystegia (as a synonym for 

miombo) is the contested resource and land is cleared completely by HA populations in 

preparation for subsistence f d g .  If we then interpret competition for Brachystregia m 

the form of an RUF (MacArthur 1968,1970, 1972) and plot "dbh" as a resowce variable 

on the x-axis, against amount of utilization on the y-ais we see immediately that both the 



Olive-headed Weaver and the local HA population use the sarne resource in nearly the 

same manner (Figure 26). Under conditions of deforestation HA populations utilize a 

broad spectrum of dbh sizes. Conversely the Olive-headed Weaver uses a narrower range, 

with a mean dbh at approximately 39 cm, as per field research. Under these 

circumstances cornpetitive exclusion will occur unless one niche is shifted. The only 

plausible short term directional shifi is one predicated on changes in human behaviour. 

Unfortunately any displacement of the HA RUF to the lefi simply means that HA 

population use the miombo ai a younger stage which precludes any use by the Olive- 

headed Weaver. Simultaneously the Olive-headed Weaver RUF cannot be shifted to the 

left as mature trees are required for colonization by Usnea. I t  appears that a l e h a r d  

niche shift by either population as a means of providing coexistence (removing overlap of 

RUF's) is untenable in this setting. Moving the HA RUF to the right is the only 

remaining option and requires a behavioural niche shift for HA cornmunities. I t  is 

possible that afier a penod of use by the Weaver the very mature miornbo Forest trees 

could be utilized for hurnan animal needs as required. Here, fieldwork informs the 

possible point at which trees may be harvested. The mean dbh of nesting trees selected 

by Olive-headed Weavers was 38.275 cm. Allowing for a portion of the standard 

deviation on the right side of this point might suggest that HA populations be allowed to 

harvest trees which are 45 cm and p a t e r  in dbh. This suggests that somehow the HA 

cornmuni ty has some use for mature trees and this in fact is tme, mature trees serve as 

firewood, pmvide shade and lichens and habitat for the other forest animals that are 

hunted (Figure 27). 



Brachystegia dbh 

26: Cornpetition for Miombo as a Result of ûverlappïng Niches or RUFs. The field 
data indicaies an average Bruchystegia dbh for nesting trees of approximately 39 cm. The 
HA population uses a broader portion of the resource variable (dbh) particularly when 
deforesting for agriculture as al1 plant material is removed. 
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Brachystegia dbh 

27: Partitionhg of Miombo through Shifting of the HA RUE By forcing the HA 
RUF to the right to the point where Brachystegia trees with dbh greater than 45 cm exist we 
c m  provide for coexistence. Two asmmptions are included: 1) clearcutting of the forest is 
occuriog and 2) only mature forest exists. 

190 



Ensiiring that HA communities only utilize mature Brachystegiu trees also provides one 

way of partitioning the resource in time. In addition to delaying of harvest, trees could 

also be partitioned on a seasonal basis. The above scenario seems to suggest spot cutting 

or removal of individual trees or groups of trees that exceed the minimum diameter. 

Further partitioning could occur by limiting the season of removal to periods when Olive- 

headed Weavers are not nesting. This rnight work for agricultunlly defmed semons of 

clearing land and planting) but would not work regarding the felling of trees for fuewwd. 

Our analysis thus far examines partitioning dong an RUF and partitioning in time. We 

must also consider partitioning in space. 

The coincidental outcome of moving the RUF to the right for the HA community and 

thus implementing partitioning in time could be used a generai strategy for moving from 

competition to coexistence however subsistence farming could not take place solely in 

those areas where trees with dbh's pater than 45 cm were removed. As a form of 

management using dbh is highly suitable for the current setting of Mozambique in that it 

is "low-tech", easily taught, affordable and could become a tangible indicator for desired 

outcome management (lindberg and McCool1998). 

It is likely then that moving the HA RUF to the nght and inûoducing temporal 

partitioning at the sarne tirne might be ideal for areas which are not expected to be 

deforested or are protected. Core protected areas for the Olive-headed Weaver an an 

example. Hm, mature forests would fûnction as a source of resources for both HA and 
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NHA populations. The creation of a protected area results in the partitioning of miombo 

in space. With littie intervention HA communities could manage these areas to sustain a 

constant supply of mature miombo. At the same t h e  other n a d  resources could be 

sustained: understorey plants could be harvested, wildlife could be sustained for hunting 

and firewood in the form of deadfds or feiled trees with a dbh greater than 45 cm, could 

be collected. Maintaining the overall structural integrity of such forests also contributes 

the cleaner water, absorbing carbon dioxide and radiation, assimilating wastes, cleaning the 

air and balancing atmospheric gases. Notwithstanding the benefits of reduced exploitation 

competition by resource partitioning dong RUF, temporal and spatial dimensions there 

may still be concems about interference competition. tnterference competition in the 

form of hunting or burning of adjacent forested area (drifting smoke could asphyxiate 

nestlings) could still result in NHA population decreases. As discussed previously 

partitionhg continuhg resources such as air or reducing intedkrence competition wodd 

likely be the result of local, national to international scale implementation of policy as an 

largely intangible 'hnatural" resource. 

Our earlier exploration of renewable resources demonstrated a dependence of renewable 

resources upon continuing resources. While continuing resources will be discussed later it 

is important to note here that conservation of miombo forests will depend upon essential 

continuhg resources which are sustahed in unpartitioned (unpolluted) States. 

Fiaally, our forms of resource partitioning rnay not be enough to overcome the 

asymmetrically cornpetitive setthg where HA domination may dthateiy result in the 
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clear cutting of rernalliing miombo woodlaad. However, rnuch like Our earlier discussion 

in which the Olive-headed Weaver exeris an effect upon the HA comunity via economic 

means and ecotourism the same may be possible for miombo forests. For example, it may 

be possible to offset asymmetry of competition between miombo and HA populations 

by allowing the forest to have an economically cornpetitive effect upon HA populations. 

For example given the relatively low biological diversity of Brachystegia or miombo 

forests (which is a h  to a homogeneous crop which is a human culture strategy for 

increasing production and profit) local commrmities may be able to develop marketable 

products related to these species. The relatively nahirai state of miornbo homogeneity 

rnay ensure that miombo products, if marketable, could be sustained at econornic densities 

(Crook and Clapp 1998). 

In summary, in regard to the contested resource of rniombo (Bruchystegiu) the HA-NHA 

competition setting can be moved fiom competition to coexistence through simultaneous 

use of 3 forms of partitioning: RUF niche shiA, temporal partitioning and spatial 

partitioning . 

Usnea Genus 

The Genus Usnea depends upon trees as a substrate for colonization in the study area 

and likely throughout the range of the species. Trees must be of a certain age before 

colonization is achieved. Colonization is likely to continue until the tree dies, falls over 

and degrades. Our exploration of partitioning of Usnea using niche shift, space and time 
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will follows suit as with miombo. 

We begin with a discussion on using niche shift to partition Usnea. We must first 

determine a resource variable to use and with Usneo thallus length appears to be a variable 

that limits use in both HA and NHA populations. In order for Usnea to be harvested by 

HA hdividuals it must be of a suffcient lenjgth. As well. the Olive-headed Weaver 

requires thallus lengths that will be sufEcient enough to travel from the branch to the tips 

of the spout of the nest (see Figures 6). The length required by HA populations is  less 

than that required by NHA populations but because these shorter lengths give rise to 

longer lengths (as with dbh in miombo) the greater length becomes the limiting variable 

within the RUF. Here again, fieldwork proves to be valuable as the mean nest total length 

(Section 4.1.5) of Olive-headed Weavers is 28.7 cm. Given that the nest possesses a 

curvature it is Iikely that strands must exceed this mean total length and thus a figure of 

30 cm thallus length is used for the purposes of this discussion. Without strands of 

sufficient length the Olive-headed Weaver cannot build its nest. The RUF's for üsnea 

utilization are shown in Figure 28. 

In Figure 28 the RUF of the HA population is wîder and flatter - suggesting that HA 

animais will use the lichen when it is much shorter. Ln contrast, average nest total length 

creates a mean around 30 cm and allowing for some deviation is shown to range fiom 20 

to 40 cm in length. As with miombo, discussed above, s h f i g  the HA-NHA curves to 

the left is untenable. By suggesting that HA populations harvest only those Usneu 

stranâs which are greater than 35 cm in length we c m  shifl the HA RUF to the nght. As 



Usnea thallus length 

F i w e  28: Overlap of Usnea RUF's for HA and Olive-headed Weaver Populations. The 
HA population uses Usnea throughout a greater range of thailus length than the NHA 
population (maximum strand length is limiting in this population). 
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with miombo such a shifi allows for coexistence rather than competition (Figure 29). As 

with our previous exarnple longer Usnea strands are necessarily older Usnea strands 

which provides a f o m  of temporal partitioning. In addition we rnight consider a fonn of 

seasonal temporal partitioning which would mean that lichens might only be gathered at 

certain times of the year (January to July to avoid breeding season). This, however, is 

unredistic fiom an HA population point of view because the resource is required year 

round. Spatial partitioning may solve this problem, however. 

During field research it was noted that Olive-headed Weaver nests were always located in 

the upper third of the canopy of trees. Given that the mean height of nesting trees was 

calculated to be 17.75111 the nests and the lichens they use are naturally separated in space 

from HA populations. However, HA individuds will (easily!) climb trees to retrieve 

wildlife, eggs, fruits and lichen when necessary and thus some exploitation competition 

occurs. Vertical stratification is a phenomenon that is comrnon in birds and coincidentally 

allows for greater horizontal overlap (Koplin and Hoffman 1968; Schoener 1974). This 

means that HA and NHA populations may overlap over large areas as long as vertical 

stratification is maintained. Such naturai stratification suggests a lesson fiom nature that 

cm be applied in moving Lrsnea competition towards coexistence. If HA populations 

harvest only those lichens fiom the bottom third of any tree canopy this acts as form of 

spatial partitioning and is an ided management strategy (Figure 30). 

A critical question for management arises: How long does it take for a lichen to go fiom 

colonizing a tree's bark to strands (thalli) which can be used for securing (starting) or 
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10 20 30 40 

Usnea thallus length 

29: Partitionhg of Usnea through shifting of the HA RUE By forcing the HA RUF 
to the right to the point where Usneu strands (thalli) are greater than 35 cm in length we can 
partition Usnea to d o w  for coexistence. 
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ground lower 1/3 middle upper 1/3 

Portion of tree canopy where Usnea is utilized 

m e  30: Partitioning of Usnea through verticai stratification of RUFs. The HA popu- 
lation would gather Usnea h m  the ground (fdlen branches) as well as up to a maximum 
of the bottom 113 of the tree canopy. The Olive-headed Weaver population wodd use 
Umea h m  the top 213 of the canopy. 
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building a nest? Thus once mature stands of miombo are established resource 

management must allow for suffiicient colonization of the tree by lichen to permit secure 

attachment and building of nests. Lichen attached to failen Brachystegia branches is 

abundant in mature forests and the resource could also be partitioned by allowing human 

animal communitiks to collect Usnea fiom fallen limbs or the lower branches of trees. 

The assumption that conservation of Bruchystegia forests is directly related to 

conservation of lichens such as Usnea and insect populations will now be addressed. The 

thesis proposes that deforestation of rniornbo forests for subsistence agriculture is an 

extreme form of clear cutting whereby no form of vegetation remains. Management which 

has as its goal the production of old growth forests is the necessary step for conserving 

Bruchystegia trees and lichens. The disappearance of lichens as a result of clear cuning 

has been documented by Ahlner (1948), Jorgensen (1978) and Esseen et al. (1992). 

Esseen et al. (1992, 293) states: "By definition clear cutting eliminates al1 epiphytic 

lichens and bryophytes". 

We must also understand that deforestation and firagmentation affect interaction with 

continuing resources incliding the o v d  wind speed, moishue and light penetration of 

forests. Thus management must consider resource interdependency and interaction with 

essential renewable resources such as wata and air as well as continuing resources such a 

sunlight That said, a large and theoretically Nstainable Brachysegia woodland, ideal for 

lichen colonization may not be fully realized if giobd weather patterns are affëcting 

winds, air or water quality or levels of sunlight. T'us  management of Lichen resource is, 
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in part, dependent upon management of large scale resources such as sunlight, wind and 

air puality. The partitionhg of such continuing resources poses some inüiguing problems 

and these are discussed later. 

Lichen populations can be supported through proper management, particularly if the 

amount of edge relative to interior is rninimized. Riis is because arboreal Lichens are 

severely affiected by fragmentation due to increased au speed and decreased humidity 

(Angelstam 1992). In addition lichens are slow growing and are therefore confïned to 

stands of trees that are long lived. Usnea iongissima, known as a "fire-refugia lichen" in 

temperate forest models, requires severai hundred years of continuity and thallus size 

increases with increasing tree size (Esseen 198 1, Esseen et al., 198 1). It is because of 

their slow growth rates and long life spans that lichens oAen require stable and long- 

lasting habitats (Topharn 1977). In some temperate areas lichen biomass slowly increases 

up to a more or less constant levei when ûee ages reach about 100-1 50 years (Edwards et 

ai., 1960; Scotter 1962, Stevenson 1986). Usneu is also dependent upon microclimate 

and habitat structure and thus ecotourisrn can conserve forested areas that reach these 

stages of rnaturity. Usnea has been used as an indicator of old growth forests in boreal 

Fennoscandia. (Esseen et al., 1 992). In Europe Umea Iongissima is severely endangemi 

mostly due to forest fragmentation fiom clear cutting and air pollution (Esseen 1 992). In 

some areas of the world (Fennoscandia) Usnea is completely dependent upon wind 

dispersal of hgments fiom one tree to another thus the sometimes stormy conditions of 

coastal Mozambique within their relatively stable humidity may be crucial for survival. 

Such limited meam of dispersai may also explain Usnea's sensitivity to environmental 



disturbance and may also indicate that the relationship with the Olive-headed Weaver is 

cntical as a means of dispersal. 

Even minor changes to old growth forest structure can produce highly negative results: 

The present evidence suggests that very specific habitat demands and an 

inefficient method of long-range dispersai are responsi ble for W. 

longissima S sensitivity to environmental disturbance. For exarnple, 

cutting a few host trees or clear-cutting nearby forest may totally destroy 

a site. The only way to maintain naturaily funciionhg populations of this 

lichen, and of other species dependent on long forest continuity, is to 

preserve the habitat h m  ail kinds of forest operations. However, it is 

also necessary to have b&er zones wide enough to maintain an unchanged 

microclimate (Esseen et al. 1 992,274). 

The concept of patch buffering is thus required for two reasons: the conservation of 

forest interior lichen species, upon which the Olive-headed Weaver is dependent; and, the 

avoidance of generalist predators which affect the Olive-headed Weaver directly through 

interference cornpetition. 

Finally, we reiterate that for the Olive-headed Weaver ce- resources lïke the Usnea. at 

the level of species, are essential; nothing can replace this required tesource. If  Usneu 

disappears, the Olive-headed Weaver wili disappear. Management plans must maùltain 
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adequate populations of Usnea and understand the relationship between: (a) atmospheric 

pollution and lichen population survivability, and, (b) rniombo woodland stand size, edge 

effects and microclimate changes anci lichen colonization and survivability 

The relationship between llsnea as an essential-renewable resource and its dependence 

upon essential-continuing, intangible, large-de resources suggest that conservation of 

Usnea lies, in part, in large-scale policy in regard to air quality. 

Order Insecta 

Determining an insect related resource variable along which HA and Olive-headed Weaver 

populations could partition resources poses some diffculties. The year-round diet of the 

Olive-headed Weaver is unknown. However, insects, in general, are assumed to be a 

staple. Based upon the fieldwork, an analysis of foraging methods and fecal samples 

confirm the importance of insects to the diet. There is no way of knowing how much 

overlap there is between the breadth of insects in the Weaver diet and those most likely to 

be utilized by HA populations. Utilization of insects by HA populations may include 

targethg by pesticides applied in agricultural settings. Pesticides, herbicides and 

fertiiizers are d l  currently unavailable in rural Mozambique and if available wouid not be 

afTorded by many. Notwithstanding these limitations, if overall development of 

Mozambique occurs there is a possibility that in the fûture the k c t  diet of the Weaver 

may be threatened by agricultural pesticides. This provides a reaiistic scenario for 

exploring partitioning of insect resources. 



If we consider defining insects accordhg to the way they are partitioned by their own 

behaviour in space we may generalize that the majority of insects which are the focus of 

HA pesticide applications tend to dominate at the lower ievels in a vertically stratified 

setting. Of primary concem to HA populations are those insects that occupy the soi1 or 

eat crops. HA crpps reach a maximum height of about 3 m. The killing of insects is a 

form of exploitation cornpetition (relative to the dieiary needs of the Olive-headed 

Weaver) and in a sense this approximates the insect "diet" of the HA population. Based 

upon field research we are aware that the Olive-headed Weaver tends to occupy the 

canopies of trees both in t e m  of foraging and nesting. Based upon the relationship 

between dbh and tree height derived from field work we can calculate the average height of 

mdom trees (as opposed to nesting trees) to get some idea of the extent of the vertical 

structure of the forest. This figure is based upon an average random tree dbh of 29 an 

suggests an average forest height of roughly 15 m. We may assume that Olive-headed 

Weavers tend to forage in the upper U3 of these trees while insects that compete for HA 

crops tend to exin at heights greater less than 3m nom the ground. It may be possible to 

design pesticides which are "heaw" (tending to stay near the ground when utilized under 

appropriate conditions) and irrespective of the tnie overlap in insect "diet" breadth in HA 

and Weaver populations the insecticide would only &ect those insects found closest to 

the p u n d  at any one tirne. This would leave canopy insects for the Oiive-headed 

Weaver. There is littie to prevent insects fiom altering their point dong the vertical 

gradient, particularly der king affected by a pesticide but we rely here upon these 

events king more or less probabilistic in a stochastic world. Certainiy bark beetles and 

lichenophagous in- would be protected by this strategy. This stntegy coincidentdy 
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provides a spatial means of partitioning insect resources. Again, given the mobility of 

most insects any other foms of partitioning would be dificult. The partitioning of 

insects based on pesticide use and position within a vertically stratified environment is 

shown in Figure 3 1. 

The timing of insect blooms is a well-docurnented response to seasonal spuns in 

vegetative growth that in tum are related to seasonal moisture regimes. As mentioned 

previously HA communities do not compete directly for insects as a resource. However, 

indirectly, they utilize or make unavailable the resource through application of pesticides 

and herbicides. By eliminabng or controlling timing of application it is possible to 

partition insect resources so that they remain available for the Olive-headed Weaver 

particulariy during the months of August through December when breeduig is taking 

place. It is likely that during the breeding penod that richer insect supplies and decreased 

competition from guild members allow for narrower niche breadths (both in terms of 

habitat and diet) and thus competition fiom HA stakeholden may be minimized. 

However, during these sarne months food suppiy is also typically low for HA 

communities and thus it is possible that during the preceding rnonths that application of 

pesticides could be greatest in an effort to offset potential food shortages. [f pesticides 

are applied when the realized diet niche breadth is smallest then Olive-headed Weavers 

could be particuiarly prone to extirpation (discounting behavioural changes that expand 

the niche to approximate its fundamental width). Such changes to guild competition and 

niche breadth are supported by Koen (1988) who mentions that the number of bark 

gleaning, hovering and sallying species is lower in tropical Afncan forests than in the 



ground lower 1/3 middle upper If3 

vertical stratification of insects 

F&u-e 3 1 ; Partitioning of Insects through Vertical Stratification of  Heavy Pesticides. Heavy 
pesticides would be used and affect oniy those insects which occupied the lower stratum. 
Canopy based insects, an imporiant resource for the Olive-headed Weaver, would be 
partïtioned and allow for coexistence. 



neotropics and thât this phenornenon likely leads to finer niche partitioning due to 

expanded diet resources, leading to selective foraging and narrow niche breadths. Birds 

with such narrow niche bceadths are prone to extinction. 

The conservation of old growth Brachystegia forests is crucial not only for sustaining 

Usnea populations but for sustaining insect populations as well. Many insects are 

known to be confhed to old growth habitats; the same as those required by Usnea (Palm 

1946). Decaying wood on standing trees, snags, sturnps, logs and windfall material in oid 

growth forests provides habitat for a large number of invertebrates (Esseen et al. 1992; 

Hamilton 1987). It is important that sorne dead fall and rotting trees be lefi to be 

available for the Iife cycles of insects. decomposers and other NHA species. 

Mature Brachystegia trees, with their coarse bark microtopography , not only provide a 

substrate for colonization by Usnea, they also provide a large supply of invertebrates. In 

temperate bored forests, for example, rough barked trees such as Scots Pine provide a 

greater supply of arthropods to birds than other less rough barked species (Momson et 

al, 1 9 85). The Brachy~egia- Usnea-Insecta complex is m e r  strengthened when we 

discover that in addition to consumption of tree material the fimgal mycelia play a 

dominant role as a nutrient source for many species of beetles (Lawrence 1989). The 

results of examinàtion of fecal samples in this study showed a large amount of beetie 

body parts and thus c o n f i  the importance of beetles to the diet of the Olive-headed 

Weaver. This is M e r  supported by behavioral observations during feeding that 

indicated that the "hopglean-rotate" sequence was the most common behaviord sequence 



during feeding. The "glean" phase of this sequence indicates the removal of Uisects from 

the lichenized bark surface of mature Brachystegia. Thus not only does the Olive-headed 

Weaver require a patch of a minimum size, a buffer must be included in the overall 

caiculation of this area and the forest must be managed to supply old growth and some 

decaying (snag) Brachystegia trees. 

Such associations (bird-rniombo-lichen-insect) suggest some degree of specidization. 

Species that are specialists are known to be the fmt to disappear fiom fiagmented forest 

systems. The Olive-headed Weaver and Usnea populations as well as some insect prey 

populations may therefore be at risk (Harris and Gallagher 1989). Further, if keystone 

species or co-evolved complexes disappear, such as the Olive-headed WeaverlUsrzea 

complex, parasites or cornpetitors rnay be elevated (Karr 1982; Janzen 1986) or trophic 

ladder ripple effects may occur. Insect population explosions have, for exarnple, been 

linked to decreases in predator population in tropical areas (spider-lizard complex) 

(Schoener and SpiUer 1989, and the insectivomus habits of the Olive-headed Weaver, as 

well as other species, should not be underestimated, particularly in regard to agricuiturai 

pests and therefore benefit to HA communities. 

Mates 

For most passerine species mortaiity rates driring the period fiom egg to addt are 

enonnous. In Song Sparmws for example, of every 100 eggs laid, 26 are lost before 

hatching, a Mer 22 hatchlings die before fledging and of those that fledge 42 die during 
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the first year, leaving 10 of the original 100 birds (Johnston 1956). This pattern is typical 

for most passerine species. Our goal of ensuring that adequate mates exist is linked to 

both a desired and minimum viable population size which are related to rates of 

immigration and emigration, numbers and proximity of patches and availability of 

corridors. Such explorations are beyond the scope of this research. 

Notwithstanding the above comments, it appean that Our primary goal of partitioning 

miombo forest and Wsnea will contribute to sustaining Weaver populations which in hm 

will sustain HA populations through the vehicle of ecotourism. In addition our 

knowledge of the precipitous decline in passerine species during the early Iife cycle stages 

suggest that any attempts to provide mates likely begins with decreasing the rate at which 

young Weavers are 'utilized' by HA communities. The idealired goal of partitioning in 

such a case would be shown in Figure 32 where the combined rate of utilization by the 

environment and HA communities is decreased to the point where there is little utilization 

of eggs and nestlings and more birds survive to adulthood. This essentially redistributes 

the area under the R ü F  curve - flattening the curve near the y-axis and raising the curve at 

the right end of the xaxis. To achieve this fom of partitioning HA comrnunities would 

have to decrease interference cornpetition in the forms of egg collection and asphyxiation 

of nestlings during buming of fields and forests. Such a redistribution bodes well for 

ecotourism as it maximizes the number of adults that may be viewed. 

In addition, the partitioning of mates in space and time can occur through the 

implementation of severai areas of refuge comected by corridors. As the number of 
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typical 
conditions 

\ reduced interférence 
competition by HA 

\ population 

egg nestling juvenile adult 

Life cycle stage of the Olive-headed Weaver 

Fimire 32: Partitionhg of Mates by Decreasing Weaver Utilkation During Early Life 
Cycle Stages. By ensuring that eggs are not taken, birds are not killed (interference 
competition) and buming of the forest does not occur duhg the breedhg season the high 
mortality of the Weaver during early life cycle stages may be aileviated. 
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locations where the species appears increases the probability that any one stochastic 

event will decimate the population decreases. The provision of mates infers the long-terrn 

sustenance of the Olive-headed Weaver which begins to address dynamics related to 

population regulation. 

Protection of the Olive-hded Weaver during breeding season represents a fom of 

temporal partitioning; a specific period of time where no yield (e.g.. killed birds) is 

allowed. Coincidentally, the penod when birds are breeding and are most eady located 

by ecotourists is also the period when local HA populations are most likely experiencing 

food shortages. As such temporal partitioning (a protected season) becomes coincidental 

with the most intense period of avian ecotounsm and the profits fiom such ecotourism 

are used to offset food shortages. Ovenll our earlier observation that humans are the only 

species which can experïence periods of no yield fiom resources suggests that human 

animal behaviorally and culturally are more adaptable and thus must play a larger role in 

guaranteeing resources for coexistence. 

The partitionhg of resources for the Olive-headed Weaver provide a mode1 for the 

partitioning of resources for other species. Much of what may be applied to the Olive- 

headed Weaver may be applied to other p a s s e ~ e  species. The Olive-headed Weaver is 

dependent upon its associations with other bird species, particularly durhg the winter 

months when large biid parties form to forage for resources which may be scarce. The 
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partitionhg of miombo woodland and associated forms of vegetation, particularly in the 

forrn of connected patches should also contribute to sustaining other avian species. 

Renewable resource mch as water may be partitioned dong a RUF where the x-axis 

represents quality of resource. HA culture with its technology, filters, ozonation and 

chlorination will occupy that portion of the RUF where water quality is maximized. This 

suggests that giobal decreases in water quality will be left available to NHA populations 

and impovenshed HA populations. While giobal dynamics decting global water supply 

are beyond the scope of this paper, some comment at the national scale of Mozambique 

may be appropriate. 

In Mozambique, for example, the majority of watersheds that traverse the country (fiom 

West to east where they are deposited in the Indian Ocean) onginate in neighbourllig 

countries. Any action plan to provide sustainable water resources for Mozambique's 

funw must concentrate on conserving intra-national watersheds. These watersheds 

should be sustained at or reninied to pristine states as the value and need for clean water 

wiU only increase. By man- conservation of water quantity and qudity on a 

catchment or watershed basis it is theoretically possible to manage water resources that 

move across the d a c e  of the earth. At the same t h e ,  understanding how these overland 

resources contribute to gromdwater aquifea and their distribution is also critical (two 

separate watersheds may share a cornmon aquifer, suggesting that management of both 
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watersheds would be requireâ). Ultimateiy, however, the atmospheric portion of the 

water cycle suggests, again, that global initiatives to prevent atmospheric contamination 

of water are the real target. Mozambique should monitor atmospheric, surface and ground 

water quality as  well as monitor precipitation pattems and humidity levels. Research 

regarding the Usnea population (growth rates, abundance) and structure of the study area 

woodland (structure, edge characterîstics) in relation to hurnidity levels and levels of 

abnospheric pollutants may be required. 

More likely, however, we should consider the consequences of connectivity of each 

resource and interactions between continuing resources. For each resource, at both global 

and local scales a net effect occurs; the resource may increase or decrease in quality. In 

addition, the interaction between wind md air quaiity may result in the partitioning of air 

of a particularly poor quality and its association with a particular geognphic area. Global 

changes in ozone levels and air pollution, arnount of reflectivity and destruction of forests 

al1 play roles in altering global climate patterns which can stawe certain areas of the world 

by changing global precipitation patterns. 

Like water quality air quality may be partitionable in that NHA populations may be able 

to utilize air of poor quality, particularly when there are interventions using technology. 

Again, developingcountcies wili not have this Iwcury. Like global water quality, it seerns 

unlikely that air, as a resource, can be partitioned. Rather, on a global level the 
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atmosphere is one giant sink where some deleterious effects remain 'bp" (depleted ozone) 

while others corne "down", e.g., acid rain and particdates. The global ideal is to partition 

al1 air into the singular ideal state of zero emissions. Notwithstanding such idealisrn, the 

partitioning of air in space suggests that through an understanding of air mass movements 

locally, intemationaiiy and seasonally that pattems of distribution of air-borne pollutants 

can be estimated. On a national scale, industry Iikely to deposit airbome pollutants in 

general, and those likely to deposit pollutants in conservation areas, specificaliy, should 

be avoided in MoZambique. Also consideration should be given to establishing on both a 

continental and global basis frameworks for lirniting the deposition of pollutants into the 

atmosphere. Finally, industry which is non-polluting or lirnits environmental impact 

should be considered 

Cont inuing Reso urces 

The envionment has the prinary roles as regirds the support of humai and non-hwnan 

aniwls and t hei commmities. Me support, resource use, and waste deposit ion. The life 

support role of the envionment inchdes such attributes as clurate reguiat ion, maintenance 

of biodiversity and regdation of atrnospheric composition Waste depasition, directly 

rehed to resairce use, occus in three ways (Huder 1995): dispersal into low 

conantratbns; re-use (CO2 fiom emigions is used by plarts for p hotosy nthcsis); stoiage 

(in an inert or p o h  able form). 

Waste deposition is directly Illiked with cary hg capacity or renewable resmes.  When 
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pollit ion impairs the ecosy stem it can depress resource viability to the pobt whexe it can no 

longr be used as a resource. The envionment's ability to deal with waste is gmdly  

r e ~ d d  as a "k goob' or fdüng outside of most ecommic consideratbns. Unde some 

condit ions larg, singe dose p olht ion ev-s are assigyed costs for clemup as in the case of 

Em-Valda. We must pay for prohaion, c o n m p  tion and prohcts of consump tion In 

develop ing court ries pollution controls and associated costs are even weaker. 

In the near future continuing resources such as sunlight and wind are more likely to have 

quality altered rather than experience complete depletion. Partitioning of any of these 

resources may be viewed as the supply of the resource in a particular qualitative state. In 

other words, as resources are polluted the availability of the resource to a species 

decreases and competition increases. This reiationship was shown on the far right of 

Figure 14. To the left side of Figure 14 we had ideal conditions; a continuing resource 

which was available due to its purity and relative lack of competition based upon this 

state. However, notwithstanding the relative lack of competition based upon purity the 

resource will still be competed for. Thus, the left side of Figure 14 c m  be reinterpreted in 

the fonn of Figure 33. In this figure low to ni1 pollution is tantamount to a pure or ideal 

state of a resource and thus quality is, theoretically, optimal. The HA curve suggests that 

HA populations will try to use high quality resourres almost exclusiveiy (qudity is 

related to fitness). NHA populations will try to be as far to the right as possible, but will 

be forced leftward by HA populations. 



low 

Continuing resourfe quality 

m r e  33 : Partitionhg of Continuous Resome Quality by HA and NHA populations. HA 
populations tend to mate barrien to high quaiity resource use by utiluing them at some 
maximal rates throughout their distirbution. By decreasing this HA utilkation we can make 
high quality resources available to NHA species and contribute to their continued 
existence. 
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In terms of niche shifts, continuing resources cannot be shifted to the right as they cannot, 

on a global level, exceed their optimal States (e.g., clean air free! fiom pollution cannot be 

made of a higher quality). We expect the HA curve, in fact, to become a rectangle in 

which the amount of resource king utilized in its pure state is maximized at dl times. 

Graphically, this blocks access to hi& quality resources for NHA populations. To allow 

NHA populations access to these resources our only option is to shift the HA niche to 

the lefi and aiiow overlap with NHA populations. Overlap in continuhg resources 

suggests strongly our interconnected fate as there are ultimately, few ways to partition 

continuing resources in either space or time. 

To some extent NHA populations may be able to withstand continuing resources of 

decreased quality. Ultimately, however, a cascade of decreasing quality of continuhg 

resources foreshadows negative consequences that are global in sale. In the absence of 

prevention, rehabilitation, mitigation or the technology to clean air, NHA populations in 

some areas of the world face a fate similar to that of HA populations; adapting to survive 

with resources of less than optimal quality 

In developed areas of the world the HA niche can actuaily shift to the lef't as technology 

may be used to take continuing resources in an impoverished state and retum them to a 

state of bigh quality. We wili now adciress the continuing resources of sunlight, policy 

and wind very briefly. 



The association between geography, resource quality and human animal political culture 

suggests that di fferent resounies be considered at di fferent scales based upon their 

transmissibility. In other words, resources which move easily between political units 

such as air and water and wind must be managed at such levels. Conversely, resources 

such as miombo, which have definite geographic extents, should be managed at a different 

scale. The scale of resource management rnust reflect the extent and transmissibility of 

the resource (Figure 34). 

Sunlight 

The Sun is responsible for the energy flow that gives rise to living matter and weather. 

The amount of energy reaching the d a c e  of the earth can be decreased by airborne 

pollution. h h e d  energy can be trapped in the earth's atmosphere through increased 

carbon dioxide and contribute to the 'greenhouse effect'. Generally considered a problem 

which is global in scale, solutions must be as incremental as the causes. This suggests that 

at local scales HA populations must ensure that the reflectivity of the earth's surface, the 

amount of cloud cover, levels of atmospheric carbon dioxide ( b d g  of fossil fiels) and 

ozone concentrations be maintained in particular states. In Mozambique emissions h m  

buming wood fuel are a significant by-product of energy consumption largely because 

there are few alternatives. Some forms of industry such as ecotourism may be able to 

provide some of the econornic impetus to achieve these altemate goals It may be 

possible to partition the burning of forests in time (to avoid the breedmg season); 

partition air quality locally and globaily through reduced production of fluorocarbons, 
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Scale of Geo-Political Consideration 

m e  34: The characteristics of a resource determines, to a large extent, the geo-political 
scale of consideration of that resource. Politics, as an un-natural resource, range in scale 
fiom the global to the local and affect resource management and therefore sustainability. 
Resources such as Brachystegra or Usnea m u t  be managed at local to nationai levels. 
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locally and globally and, finally, partition air quality locally and globally through reduced 

emission of air-borne particdate matter. 

Policy and its products are partitioned in space, usually bound by socio-political, 

geographic and ecological boundaries. Use of this resource by the Olive-headed Weaver is 

limited by the dominant HA community and thus policy is a resource which is 

partitioned along taxonomic lines. Finally, policy is also partitioned in time as new 

governments and revised policies have differential effects upon HA and NHA 

communities. A new govemment or policy can spell death or survival for both HA or 

NHA species. As the availability of fitness enhancing policy increases (covers a wider 

area, has more stringent application, partitions resources effectively so that coexistence 

occurs) the fitness (genetic contribution to succeeding generations) of the target species 

(that species to which policy is applied) also increases (Figure 35). Policy, then, as an 

un-natural resource is entirely necessary for NHA species in the short term and 

ultimately for HA species. As a resource policy is already partitioned. It is available in 

large amounts to HA populations which experirnce increased fitness as a result (largely m 

more developed countries). Policy is largely unavailabie as a means of increashg the 

fitness of NHA species. The relationship between policy benefits and its utilization in 

HA and NHA species is shown in Figute 36. In this figure it is clear that the NHA RUF 

of policy utilization must be shifted to the right 



low high 

Availability of fitness enhancing policy 

m r e  35: The Relationship Between Availability of Fitness Enhancing Policy as a 
Resource and Utilization rates. As the availability of fitness enhancing policy increases 
there are corresponding rates of utilization, demonstrated by increased fitness. 

220 



NHA curve of 
policy use needs to 

shift to the right 
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w e  36: Partitionhg of Policy by HA and NHA Populations. Policy as a resome is 
generally unavailable to NHA populations and resulting utlization is low. HA populations 
demonstrate high utilization of beneficiai policy while NHA populations utilke policy rarely, 
presumably due to its low benefits. 
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W ind - 

Global weather patterns are afTected by the tilt of the earth and its daily and seasonal 

rotations which anèct the amounts of energy received from the sun. Worldwide patterns 

are fbrther affected by the simple phenornenon of w m  air nsing and cool air fallin& the 

pattems of air currents determinhg the major patterns of wind and thus rainfall. These 

pattems are further affected by topography and other earth surface characteristics such as 

large bodies of water. Wind, as a resource, provides three critical functions for the Olive- 

headed Weaver including dissemination of lichen, transportation of moisture (local and 

global scales) and transportation of aerial poilutants. Movement of wind is likely affected 

at two broad scales. Locally wind rnovement affects the dissemination of lichen strands, 

delivery of moisture (humidity) and transport of aerial pollutants to lichens within 

woodlands. Globdly, changes to ozone levels may affect biosphere thermodynamics and 

thus movement of wind. Mozambique should participate in political efforts to control 

global changes to weather patterns that may be attributable to the greenhouse effect 

(global warming). The country should also map local Usnea populations and directions 

of prevailing winds relative to possible industrial sites 

The resources identifted above fa11 into two primary categories as per earlier discussion - 
renewable and continuing resources. Continuing resources common to both stakeholders 

(air, sunlight, wind and water) are partitioned in that a certain amount and quality of the 

resource must be rnaintained for use by both stakeholders. To guarantee renewable 

resources such as Brachystegia, Umea and insects seems to suggest that, overail, areas of 



old growth or mature forests must be set aside or managed sustainably as per agreed upon 

goals. The overall goal here is to understand how a forest of a certain size, managed in a 

certain way can sustain, indefinitely, a given population of Olive-headed Weavers and a 

local HA cornmunity. The strategy of uneven aged stand management is a well-known 

approach to n a m l  resource management that dlows for continuous production of 

valuable forest tree species. Such production necessitates setting aside a set area of forest 

with constant replacement of mature Brachyslegia. The needs of both HA and NHA 

populations could be met through such management of miombo woodlands. 



5.0 CONCLUS IONS 

"imagjnation, plaming and innovation ... therein lies the future of any 

sustainable society " (Thamas 1994,67) 

This conciusion follows the logic devebped in the evolution of the reseach. This logic 

begm wit h the litemt ure, its scope, defunt ions and termhology (see Section 2.0); p roceeded 

t hrough the comp lexit ies of model devebp ment (Section 3.2); exp lored appropriate 

methodologies for field work (Section 3.3); described the application of the model in the 

field (Section 3.4 and Appendix 7.1,7.2) and, fmdy . desaibed the resuks of applying the 

model (Section 4.4). Ejch of the above steps is desnibed in succssion and provides a 

conchding statment. 

Throughout the t hais the role of terrninotopy in describing and defiinhg has been critical, 

part iculariy the p ower of langage to be inclusive or exclusive, to broa&n interp ret at ion, to 

constrain or direû thou& and behaviour. Signdïcantly, the thesk achieves early direction 

throt@ critEal reflection on tennhology . As such the realization of the thesis goal and 

objectives was characterized, in part, by a distinctive terminology in the forrn of ''human 

animais" and "non-human animais". The use of these specific terms served two specific 

functions. The fust funciion, through the use of the ternis "human" and "non-human" 

addressed the historic precedent of using binary opposites as a means of ordering thought 

The second fuaction, supplied through concatenation of "'humanf) and "non-human" with 

the word "animal", dictated a common biological heritage and, ultimately, implied 
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subordination to ecologid function. Such purpose ful defining and ecocentric 

jwtapositioning begins to allow for the post-modem dialogue that releases these terms 

fiom their "duai prisons" (Descola and Palsson 1 996) and, in addition, begins to heal the 

ccrift" between human culture and nature (Bryden 1994). Our exploration of language as a 

means of connecting ideas and concepts is extended when we consider sustainability with 

its inherent assumptions and inferences. Clearly, sustainability with its focus on limited 

resources, issues of fùturity and questions of equity has a direct relationship with the 

historical and contemporary dynamics of HA-NHA competition for limited resources at 

both local and glebai ecological scales. The I W g  of sustainability with ecology is 

viewed as critical, particularly given the missing emphasis on nature in the WCED 

definition of sustainable development. The resuh of such deliberation regmihg languge 

and its usage has been the alteration of, or the gnesis of, defuntions for such terms as 

sustiinable resouce part t ioning sustainable devebp ment. cornpetit ion, cornrnmity , 

resouce, resouce tangibilit y and resowce net among ot heis. T hese basic exp Iorat ions are 

the resuk of the relative newness of the concept of sustainability , the revisiting of n a t d  

t heoy throt& the lens of sustainability , the need to reference ecology, the seardi for broad 

ap p ka t  ion and the need to establish inteFconnectedness and interdep endaice. This rnay 

be viewed in a negative light by some, as a form of reinventhg the wheeL However, the 

absence of stone wheeb on contwporary autombiles iUust rates a relevant point; constant 

reinvention is what aiiows vehides of knowledge to move forwad and, indeed, the enthe 

whole rests upon such reinvaition. Based upon the above, this thesis concludes that a 

more ecocentric approach to sustainability requires a critical, purposeN and often 

synthetic approach to detining tems. This approach is deemed critical in the creation of 



a new foundation for building and exploring natunl theory as a means of achieving 

sustainability. 

This thesis demonstrates that our ability to approximiite the functioning of natural 

systems (to understand the lessons from nature in the fonn of natural theory and apply 

these in the context of sustainability) is the key to CO-existent States and thus the thesis in 

general? and the model in particular, should be predicated on natunl theory, particularly 

competition theory and its cornerstones of resource chmcten'stics, rnechanisms of 

competition and kinds of individuals. In addition, any such model must not only 

acknowledge these natural theory building blocks but also build something out of them. 

Cornpetit ion t heocy was considered relevant to sust rinability because it addresed, direct ly . 
the issus of resource qualty and avaihbility as well as issua of access, futunty and 

equity . Furtkrmore, this thesis uses cornpetit ion t heory to pull sustinability in a new 

diredion; one thzti situaes humam as a part of natuie and recopizes multi-specific 

interconnectedness. The d r ~ i c  influence of competition theory on the concept of 

susthable devebprnent is clear it provides an answer to the question, "How cm human 

and non-hunan animai popuhtions move fiom competition to coexistence?". Based upon 

the above exp laration this thesis conchdes that cornpetit ion theoiy provides a clear and 

unambiguous demomtration of how na tm moves from cornpetition to coexktence and 

suggsts that such a body of theoiy is directly t r d e r a b l e  to any settmg where HA and 

NHA pop uhtions are comp aing for raouçes. 



Cornpetition theory explains how different species which are competing for the sarne 

limiteci resources rnay coexist The SRP model recognizes that sustainability and 

competition theory intersect in their emphasis on limited resources, equity and fùturity 

and, M e r ,  demonstrates that coexistence is possible through niche realignment/shifi or 

the separation of resource use in space or time. The model begins with the basic building 

blocks of contested resources, characterizes these resources in the context of 

sustainability (as renewable, non-renewable and continuing), identifies mechanisms of 

competition (e.g., interference and exploitation competition), characterizes the kinds of 

individuais (inteqpecific emphasis), makes general recommendations for l imiting 

competition and sustaining resource use (making the model broadly generalizable at this 

point) and, ultimately, recommends specific ways of partitioning contested resources in 

the Mozambican research setting as a means of illustrating how the model may achieve i ts 

goal of sustained coexistence. The model provides a cogent argument for the use of 

situated and comprehensive HA and NHA knowledge. 

The model reveaf ed that c haracterized resources were primari 1 y essential-renewable and 

essential-continuhg resources. Such a characterization is Iikely in other H A-N HA 

settings and thus the generalizeable nature of the model is again noted. Further, the model 

indicates that the degree of substitutability of any resource affects the size of the resource 

net and has implications for management. In addition to the degree of substitutability the 

model reveals that the conservation of contested resources depends upon the taxonomie 

level used to describe the resource. In other words resource conservation is taxonomically 

bound. Finally, the degree of tangibiiïty of any Rsource also affects anthropocentric 
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conservation strategies and the interpretation of competitive settings. As resource 

tangibility was increased there was an increasing likelihood that the resource would be 

considered in a conservation strategy. The mechanism of competition was also stressed 

in the model and revealed as p h a r i l y  one of exploitation, rather than interference 

competition. The kinds of individuals involved in such exploitation competition were 

primaxily engaged in inteapecific competition for contested resources in an asymmetrical, 

human-animal dominated setting. Critical to this exploration was the concept of revesing 

this asymrnetry through application of natural theory in the form of competition theory 

which demonstrates that through the re-aliment of niches or the partitioning of 

resources in space and t h e  that species may coexist. 

The above findings contribute to achieving the research goal by estriblishing the existence 

and of a common theoretical h e w o r k  in the form of cornpetition theory. The relevance 

of this cornmonna is the opportunity to apply the ways of nature to human animai 

culture. Significantly, if we cm incorponte human animal culture into an "organismic 

perspective" it becomes possible to view HA-NHA competition in the sarne vein as 

NHA-NHA competition. The observation that NHA-NHA competition cm lead to 

coexistence m e r  suggests the possibility of moving HA-NHA interaction in the same 

direction, ultimately achieving the greater sustainability of both. This thesis concludes 

that while the success of the Sustainable Resource Partitioning model is predicated on the 

use of competition theory, that this success depends equally upon the incorporation of 

sustainability theory (charactebtion of resources as renewable, non-renewable and 

continuing) in particdar the emlogical dimensions (taxonomy and resource nets) as well 



as the sociocultural (HA needq behaviour, intraspecific cornpetition), political (scale of 

consideration for continuhg resources), and economic (reversal of asymmetry through 

economic means by subordhate species) dimensions. The success of sustainability will 

depend upon our ability to be comprehensive, multi-diiensional (with an ecocentric 

emphasis), and synthetic in our approac hes. 

Much like Bryden's (1994) "rift" the methodological rift ackwwledges how differently 

we traditionally approach HA and NHA cultures. The modemism of these 

quantitative/observational and qualitative/phenornenological approaches is contrasted 

sharply with the postmodem treatment of the situated knowledge which finds its 

"dialogue" its "exchange" (Descola and Palsson 1996) within the SRP model. It is this 

dialogue, this exchange, that provides the platform for sustainable partitioning of 

resources and the resultant state of coexistence. As such the basic research serves its 

purpose of identiQing species specific resource use and, moving beyond this, the hrther 

characterization of contested resources. It is possible that the research did not reved al1 

of the resources which are contested by the two species, however, we must acknowledge 

that basic exploratory research is ofien incompiete. Ultimately the model was able to 

suggest ways in which aii of the identified contested resources could be partitioned in 

space andor t h e .  This finding concretely supports the goal of the thesis as such 

partitioning enhances the sustainability of both the HA and NHA populations. As a 

reminder, this has enormous implications for less developed and developing nations in 

tropical areas of the world for it is in those areas that HA populations are expanding, 

biodiversity is great and the need for sustainable coexistence is urgent. This thesis 



concludes that a post modem approach to considering HA-NHA competition settings is 

valuable because such an approach moves from binary opposition to a monist approach 

that cm help erode curent conditions of unsustainability. Further, in moving to a monist 

approach a basic understanding of resource use by stakeholders is required which serves 

as the foundation for postmodem dialogue in the context of sustainability. 

In the research setting of Mozambique the utility of the SRP mode1 was demomtrated 

through the sustainable parttioning of interspecifdy contested resouces. Using 

MacArthur's defhtion of the niche as a resouce utilkation fiction (RUF) the 

devebp ment of a siturted cornpetit ion resovce inteiface (CRI) revealed cont ested 

resouces, arnong t hem miombo woodhd (the Genem Brachystegia, Julbenardia and 

Isoberïiniu); the Genus Ilsneu (includingall speck withm genus Usneu); the Order Inseau 

(managrnent and consavation of inseds in generai); the species - PIoceur olivoceiceps: the 

Class Aves (M ozanbican conspecifics for winta-foraging bird parties); water, air, sunlight 

(in partrular qualtative stata) and, f d y ,  poliq. By using the SRP Mode1 these 

resouces were partit ioned sustalliably in space and tirne. Based upon the field work t his 

thesis conclides that the SRP mode1 may be applied in a field sett mg At the saine tirne it 

must be acknowledggd that considerable t h e  and effoa is requied to devebp an 

undastandhg of stakeholder resouce use, rnechaiisms of compeîition and kinds of 

individuais. 

The drama of competition for resources, particularly in the research setting, is oRen 

captured in two simple words: conservation and development. The act of conservation, 
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of setting something aside in perpetuity, is simultaneously about removing resources fiom 

the human animal domain. The SRP d e l  advocates such removal in the form of 

partitioning. The model suggests that we place something out of our own reach, that we 

consciously deprive the human animal, that ultimately we are cornpeting with ourseives 

by limiting access to certain resources. Such a wiifùi and deliberate act demonstrates that 

at some level we are aware of nature, its Unportance and, ultimately, its connection to our 

own fate. Our cornmon salvation will depend upon our ability to comprehend how life on 

this planet is ordered, how it evolves, how it solves the long-tem challenge of survival. 

Naturai theory is the larger body of knowledge that considers this challenge and 

competition theory is a subset of this knowiedge. m i s  research concludes that it is the 

human animal species which has the capacity to recognize the validity of an ecocentric 

approach and the obligation to change its behaviour as a means of achieving sustainability. 

The broader applicability of the model is yet to be determined (see limitations and future 

directions below). However, it is important to note that even without applying the entire 

model that the preliminary postulates derived (see Section 4.2.2.8) may be used to isolate 

or narrow the focus of any sustainability research concemed with moving HA-NHA 

competition towards coexistence. These postdates exist at the intersection of 

competition theorv and sustainability theory. The postulates suggest that consideration 

of any HA-MIA competition setting must proceed by categorihg resources, focussing 

on subsets of resources, considering theû degree of substitutability, focussing on certain 

forms of competition and, uitimately, revershg asyrnmetry of competition in a holistic 

manner with appropriate HA community education. Based upon the above, this thesis 
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concludes that exploration and synthesis at a purely theoretical level offers a myriad of 

opportuni ties for re-conceivhg our approach to sustainability . 

In summary, the goal of this thesis was to develop a means of sustainhg human anunal 

(HA) and non-human animal (NHA) populations. The ecocentric approach of the 

Sustainable Resource Partitionhg (SRP) -mode1 is consistent with the ideological shift 

which is suggested in the concept of sustainability but largely missing in the definition of 

sustainable development provided by the WCED (1 987). This ecocenûic approach 

insists that not only must we understand but that we must adhere to the primacy of basic 

ecological principles and their role in setting the rules for sustainability and the fate of 

coexistent species (Rees, 1988; Wilson 1988; Becker et al., 1999; George, 1997; Chapin et 

a!., 1996). The model lies at the intersection of sustainability and ecology and provides 

the much needed emphasize on ecology and sustainability. The model uses ecolo@cal 

theory to identify contested resources, resource characteristics, mechanisms of 

cornpetition and kinds of individuals in interspecific settings. Further, it demonstrates 

both generally and specifically how the sustainable partitioning of contested resources 

allows for both human and non-human animal species to coexist. The move towards such 

coexistence is usefid in any seîthg where human and non-human animal communities 

compete for resomes. Given the rapid expansion of the human animal population and 

the dgnificant and weif docurnented threat posed by this expansion the need to develop 

ways of coexisting becornes more and more urgent Ultimately our interdependent and 

cwvolved Me f o m  exist as a single community with a s h e d  but largely human directeci 

fate. The reseath makes sispaicant contniutions to knowledge in the fiel& of sufiinable 



d cornminit ies by : 

1.0 Demonstrating that whiie the necessity and devance of an ecocentric approach to 

sustainability is undentood that current defmitions of sustainability are not applied to 

naturai ecosystems and, that the currait definition of sustainable devebpment is not 

ecocent ric. 

20 Adopting an ecocentric apprarh which danorstrates that the curent defuition of 

susthable devebp ment is insufficient given its ant hropocentnc and monospecific 

ap p ruich w hich perpetuates a "domhion perspective" and infeis t hat non-human animai 

are merely "resources" to be sustahed. 

3.0 Def&g comrntmity in the con ta  of sustinability as or@srns which are connectecl 

to each other throrigti the shared use of resources. 

4.0 Implewnting an ecocentric apprœch to infonn and propase a new defhion of 

sustsinable devebpment as development that meets the needs of the present without 

compromising the ability of future generations of the human and non-human animal 

community to meet its own needs. 

5.0 Defiriing natuml theoiy as known stanctards, principles or theoies that describe the 

chiirateristics of natural setthe. 



6.0 Observing that there is no theo~ticai or app lied knowkdg that sEunnes HA-NHA 

intemction withii compeiition theory . 

7.0 Rep loing traditional pair-wise anaiysis of interactions between sp ecies t hou& 

modifications based upon the s u p ~ p o s i t i o n  of the con ta  of sustainability which 

remoB aii negative intemion, statcs of imbahce and ideobgies that suppart 

unsustainability . 

8.0 Introducing the concept of conférred compeîition which suggsts that the HA act of 

settmg aside land for presavat ion is a form of ~ e ~ i m p o s e d  or HA-HA compeîition which 

litnits resources to HA species. 

9.0 Introducing a new def~tion for conservation in the contat of sustainability as the 

sustainable guamtee of resouces for the exclusive use of a species. 

10.0 Introducing'lawsofintemction' baseduponplacanent and modification of Grierand 

Burk's (1 392) work in the contad o f  sustainability. 

1 1 .O Identi@ng areas where sustainability and competition share a cornmon history , 

scope and overlap in terminology, suggesting that the two constructs are dealuig with 

similar issues and that theory h m  one area (competition theory) may be applicable in 

another (sustainability), and based upon this: undertaking field work which uses 

competition theory and its emphasis on kinds of resources, mechanisms of competition 
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and kinds of individuals as a stating point; and, revising Keddy's list of degree of 

substitutability to four more comprehensive terms instead of three includiog: essential, 

perfectly substitutable, partially substitutable and antagonistic. 

120 Integating conceptualizatbn theory and insi& theoies to devebp a novel and 

sy ntktic approach to model building 

13.0 Devebping a model that danorstrates a means of rnoving from competition to 

coexistence of HA and NHA populions. The model identifies how: resouce 

characteristics are a criticai concan in strategies of competition and coexistence; 

mechaiisms of cornpetition af5ed compeiition and coexistence; h d s  of individuals affect 

competition and coexistence; identi@ hg contsted renewable essertial resources is the fmt 

priority in sustainhg the coexistence of compaing popukions 

14.0 Devebping new or modined defnitions, p b  and terms which display a 

synthesizing apprmch to sustânability and competition theoiy which in affects the 

abiliy of termhology to embrace concep tually , be compiphensive and of utility , among 

them: "rpsource", in which the word b'utilization" replaces "consumption" to provide 

a more comprehensive and accurate meam of identiQing how resources are made 

inaccessible; "policy as an un-naturai resource", by redefining "resource" human 

animal consûucts such as policy may be viewed as factors which can lead to increased 

growth rates as its availability (or effixtbeness) in the environment is increased; 
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"competition~', a new definition based upon modifications to the defuution of 

"resource" and subsequent situating in context of sustainability; "resource 

tangibility", an expression that suggests that the degree of tangibility of a resource 

effects our its ability to create an impact upon the human psyche and subsequentîy 

our ability to change behaviour in response (e-g., to evaluate, to sustain); "resource 

net", the overall resources required by an organism as defined by levels of decréasing 

substitutability; b?axonomically bound", in reference to resource substitutability 

indicating that how we define a resource taxonomically affects how substitutable it is 

and how we manage the resource. 

15.0 Completing unique and original field work on the Olive-headed Weaver includiing: 

the first recording of breeding of the species in southem a c a ;  the fist recordhg of 

nesthgs in soutkm Af* the fmt ever p hotogap h of a species in the wild; observations 

on specks morphology (shape, colour) that corrat popuhr images of the species; 

observations t hat' contst the habitats portiay ed in species imags; identifïcat ion of 

! d o n s  wherespecinens were collected histcxicaily and where specinens rnay be located 

currently; the fmst publkhed accounts of the specks in pop& litmture (Nuttall 1998% 

b); the first pubkhed overview of the histaical and currait distniution of the sp& 

which exîerds, considerably, the known distniution of the specks (Nuttali 2001); 

demorstration of speck preference for matue Brachystegia forests; discovery of the 

unique natue of nest incluihg presence of siphm, use of sole building material and unique 

position withm canopy and on tree brandi; demorstration that male and femair weavers 

part Éipate in nest building (new findmg re@ing males) and feedmg during nest h g  s t a g s  



but t hat overall, female investment is geater, p articularly durkg the incubation stag; k t  

disarvery of evidence of b r d g  in soutkni Afi-ica; first discovery of evideice of nestlings 

in soutkm A f n q  fmt description of t y p i d  f o e g  behaviour patterns ("hopgiean- 

rotate" dong mature branches, feedhg in cmstose lichais and bark) w hich refiites prevhus 

descxip tions of feedmg behaviour. 

16.0 Comp leting unique and original field work reguding post-war HA commuiities in 

soutkm Mozambique which incldes new knowkde that indiates a pronounceci 

reliaice upon sustainable exp loitat ion of natud resouces as a means of sustmance 

(plants and anhaîs), habitation, fuelwood, medicine and commace. The econuny is 

primaily one of agicultural subsistence. The local pop uiation cult ue remahs in a state 

of recoxry from colonial influence, from war, from imposed valus, al1 occuning in a 

contact of extrane poverty. The need for food secwity, clean water, heaith care, 

edumion and tramp ortat ion is dire. 

17.0 Addrssing intdiscip linaity as envisioned by Bry dei (1 994) who stressed the 

importance of biological scieme and its relationship to socid sciare for the R d  

Studks Ph.D. pro- at the University of Guelph. 

Ovedi, the reseach devebp s a clear goal and objectives and undeaakes exp loratory and 

basic inteidiscipliiary and muitidimensional field reseach in the chdhging settmg of post- 

war, niral Mozambique. Adeqiate prepaation through the identification, evaluation and 

interpretation of the r e l e~n t  Iitemture demomtrates a sup&or p s p  of both the theoret ical 
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and ap p lied subject mat t a  and a mat c h g  abilty to integate and sy ntksize disp aate ideas 

and theoiy . The reseach provides a much needed ecocaitric apprae~h and mes bey orid the 

given mateid in a a i t  ical and constmct ive manna, demooçtrating a sy nt ksizing ap p rœch 

which recogiizes the comp k i t  ies of termhology , t ime and space, multiple dhemions and 

species. This sy ntksis is evideit in areas of integated temuiology , ideas, and t d t  ions 

and clearly moves into the p ostmodern "gap" created t ho@ use of by binay op p o i t  ion 

as a means of ordering thouat. The approach is logid, creative, or@ed and resuks in 

new knowkdgp in the form of a clear, exp laiatory and p redktive model rvhich p rovides for 

the coexktence of human and n o n - h a n  animal species and thus makes a direct and 

valuable contniution to susthability . Finaiiy , one of the most notabie attributes of the 

model is its practidity - a reseacher can exmine a compdit ion sett mg, det etmine resource 

use by the p layers and then takeconcxete steps to achieve coexistence. Such a contniution 

has enomus  poteriid and diredly addrsses the pressing need identifleci by Chap m 

(1 996) t hat "the concept of sustainability has not been applied to natunl ecosystems". 

In its current fonn this thesis has several limitations. These limitation include: 

1. The need to obtain large amounts of basic biological knowledge about both NHA and 

HA species, particularly with regard to resource use and the feasibility of reverSing 

the asymmetry that appears to be inherent in HA-NHA cornpetition settings. 

2. The results of the model need to be operationalized. The model predicts that by 

understanding HA-NHA resource use in an interspecifically cornpetitive setting and 
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by re-aligning HA niche (RUF) that species may co-exia. To the extent that this 

thesis predicts that such an outcome is feasible the SRP model needs to be tested by 

rehtmùig to Mozambique and undertaking further research which implements a 

realignment of the HA niche. More broadly, the model could be applied in several 

di fferent HA-NHA corn petition settings. 

3. The model's focus on a single non-human animal species rnay be regarded as narrow. 

While this point is valid it is important to point out that the use of indicator keystone 

species rnay be of some utility here, particuiarly those species which rnay be regarded 

as indicatoa of ecosystem threat, as in the case of bird species (Fumess and 

Greenwood 1993). Further, the model, while acting as a starting point, rnay be 

expanded to include more than one NHA species for a given setting. 

4. The research does not provide a means by which multiple groups of species rnay be 

simultaneously analyzed and cornplex interactions exminecl, which rnay be a 

drawback. That said, many conservation scenarios involve pair-wise HA-NHA 

interaction (e.g., people vernis elephants, Adkins 1997) scenarios and given this the 

research results rnay be highly applicable. 

The research aiso points to some oppomuiities for fuhw research including: 

5. The opportunity to apply the model in any context where HA-NHA cornpetition is 

occurring. As developed, the mxiel places no limitation regardhg context of 

239 



application. 

6. The need to devise a means of incorporating several HA populations or several NHA 

populations. While the model does not limit the type of NHA species which may be 

considered the arnount of data required to execute the model rnay prove to be 

insrnountable in many settings. A more substantial link with field ecologists and 

biologists and their data bases may be required. For example, many ecological studies 

exist whic h would provide basic knowledge of species-speci fic resource use (e.g., 

Kannan's 1994 work on Buceros bicornis, the Great Pied Hombill). A~SO? situations 

where asymmetry in cornpetition rnay be reversed, such as ecotourism, also often 

have a narrow species specific focus (e.g., the "big five" - Ieopard. lion, elephant., 

rhinoceros and buffdo - in Afkica). In short, while pair-wise species researeh may 

prove to be usehl and the preliminary information available a more robust analysis 

will be required in order to consider multiple species. Further testing of the d e l  

with different.species is required as well as the application of the outcome of the 

model in the Mozambican setting. 
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7.0 APPENDICES 

The dira outcanes of explmatory and adap tive field reseach are orgmked accoding to 

the two speck considered and are identxeù here as " 7.1 The NHA Pop uht ion" and "7.2 

The HA Popukion". As mentioned previously (Section 3.2) not al1 resuks are relevant to 

the s t at ed goal and objectives. Howewr, t heir presait at ion here demonst rat es the indurt ive 

natue of the work, the need to be transparent, the breadih of the study as weU as 

intraiucing daia which rnay be valuable for futun biologicai research or modek. 

7.1 Results of Field Work : The NHAPopulation 

The results regarding the Olive-headed Weaver are divided into 1 1 sub-sections including: 

Historical Overview 

Current Understanding of Distribution, Density and Population Size 

Morphology 

Geogap hic Locations of Nests 

Nest Attributes 

Nest Tree Attributes 

Vegaative Chamteristics of Nest Tree Areaand Randan Ar= 

Activity at the Nest 

Breoduig Period 

Foraging Behaviour Patterns 



7.1.1 Historical Overview 

An historical oveiview of the spdes  was snaated t h g h :  

review of scimtitic joumals and musaun nota from the 1 800's to p resent, 

examination of preswved s p b e n s  at musaims, 

conespondaice with oniihologists and fieki collectors, 

review of popuiar fieki guides and literature. 

The foibwing repiaents a sy nthesis of infannation from dl of t hese sowes. niou& 

currently the scientific narne is debated this thesis will follow the nomenclature in 

Robert's Birds of Southem Africa (Maclean 1993) and use Ploceus olivcrceiceps to 

describe the Olive-headed Weaver. As an additional preface to this chronology it is 

important to address the definition of "southem Afiica" when the tem is used in 

conjunction with ornithology. Specifically the subcontinent of southem Afnca is usuolly 

defined as the region to the south of the Kunene, Karango and Zambezi rivers (Harrison ef 

al. 1997). 

The earliest descriptions of Plocetcs olivaceiceps were provided by Anton Reichenow in 

1899, in the publication "Omithologische Monatsbenchte, vii", which was published in 

Berlin (reference not available). More formaily, the species was described in a later 

publication "Die Vogel Afiikas" (Reichenow 1903). Though the b'discovery" of the 

species is attributed to Reichenow it is not known whether he or someone else collected 
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the specimen(s) or how many were collected. It is known, however, that the specimens 

were collected in Songea, in the Southern Province of Tanganyika, now Tanzania (Clancey 

and Lawson 1966) and subsequently came to be regarded as the 'type'. The specimens 

were given the scienMic narne Symplectes olivaceiceps and were housed in the collection 

of the Zoologicd Museum in Berlin. 

There is mention of both Sjmpfectes olivaceiceps and P. olivaceiceps by Anton 

Reichenow in "Die Vogel Afnkas, Band IV, Atlas" which was published in 1905 

(Reichenow 1905). Here begins the pattern of using several genera to describe the Olive- 

headed Weaver - a pattem that would later include the genera Xanrhophilus and 

Hyphanturgrs. The illustration of a male Olive-headed Weaver in Die Vogel Afrikas 

shows, to a great extent, the bird we know today as Ploceus olivuceiceps. The bird is 

illustrated with a ciearly demarcated r u t  coloured breast with forehead, crown. nape, 

made, and back a solid olive green The rump is shown as havhg a small arnount of 

yellow. There is no yellow or mst show on either the crown or forehead, the bill is 

black and eyes are brown. 

The specific epithet of the species continued to change as well, with some authors 

suggesting that different races or subspecies existed. In the early 1930's bulletins 

describing the fieldwork of Moreau originally refer to Symplectes olivaceiceps (Rchw), 

(Low 1932; Sclater 1932)' while Sclater suggested that the species be recorded as P. o. 

mcdi .  Sclater and Moreau's fieldwork was focused near Amani in the East Usambara 

Mountains of then northeastem Tanganyika (cunent day Tanzania). The area is close to 
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the border with Kenya (Clancey and Lawson 1966). Sclater also compiled a Systema that 

placed 59 weaver species under the Genus Ploceus. At the same t h e  he m e r  divided 

these into 1 2 sub-geneta, among them S ' e c t e s  and XanthophiIzu (Vincent, pers. cornm. 

1998). As recently as 1985 (Collar and Stuart 1985) the specimens collected by Moreau 

have been referred to as P. nicolii and there is some question as to whether or not the 

species discoverd in the Usambara Mountains is distinct from P. olivaceiceps 

(Franzmmn 1983; Stuart and Hutton 1977; Stuart and van der Willigen 1978). 

While the early history of the Olive-headed Weaver begins in Tanzania, subsequent work 

moves south and westward into Malawi and northern Mozambique. During a collecting 

trip spanning 193 1-32, Jack Vincent collected five Ploceus olivoceiceps. Of these 

specirnens, four were collected near Furancungo in the Tete Province of current day 

northwestem Mozambique and became the first recorded specimens for Mozambique 

(Vincent 1934). A month later Vincent collected a fi& specimen near Zobue, Portuguese 

East Afnca, on the Nyasaland (Malawi) side of the border thus collecting the first 

recorded specimen for Malawi. The bird from Malawi was sent to Berlin to Dr. E. 

Stresemann for cornparison with the type specimen. In addition to collected specimens, 

the weaver was also visually recorded by Vincent just West of Mwanza in the Kirk 

Mountains (100 km west of Blantyre, Malawi) at an elevation of 884 metres above sea 

level (Vincent 1934). The issue of elevation is signifimt as any birds collected before 

1960 are collected at high elevations (greater than 1000 rn above sea level) and north of the 

Zambezï River. In 1935, just a few years after Vincent's expedition, C.W. Benson, 

working near Mzimba, in central Malawi, collected a single female specimen that he 



labeled Ploceus olwceiceps. A year later, in 1 936, Benson collected another specirnen 

which he referred to as  Sjmplectes olivaceiceps, collected at Nchimi Mountain in 

Nyasaland. However, changes in nomenclature begin again in 1941 when C.W. Benson 

published a four part series of notes on Nyasaland birds and included a v i d  record of 

Xanihophilus olivaceiceps on Nchisi Mountain (Benson 194 1). The use of the genus 

Xanthophifus continued for almost ten yean during which Benson and his famed collector 

Jali Makawa collected single specimens at Michiru Hill in the Blantyre District of 

Nyasaland in 1944 and Unangu, Mozambique in 1945 (Benson 1946). In 195 1 C.W. 

Benson collected two jweniles fiom a nest at Kapinuta, Dedza District of Nyasaland 

(Malawi) and labeled them P. olivaceiceps. Four years later, Rui Quadros collected two 

specimens of P. o?ivaceiceps in Alto Molocue, northem Mozambique (collection of the 

Natural History Museum of Maputo) and it is at this point that the genera Symplectes, 

Xunthophilus and Hyphanturgus are lost and the genus Ploceus is used consistent1 y. 

In 1960 the first discovery of Olive-headed Weaver in southem Africa occurred when a 

single specirnen was collected by M.O.E. Baddeley, taxidermist of the Durban Museum. 

The bird was collected at Panda durhg a Durban Museum ornithological expedition that 

included P. A. Clancey and W. J. Lawson (Clancey and Lawson 1961). A year later the 

existence of the species came to widespread attention when fust announced in a short 

note in Ostrich (Clancey and Lawson 196 1). Six yean later Clancey collected another 23 

specimens of Ploceus olivaceiceps at Panda Now, in conjunction with the Durban 

Museum's 1960 field work, there were 24 specimens, four of which were sent to the 

Museum of Naturd History of Maputo (then the Museu Dr. Alvaro de Castro, Lourenco 
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Marques), while 20 were sent to the Durban Museum. Clancey proposed the name of P. 

o. vicarius, indicating sub-species based upon the observations that the Panda population 

appeared to be morphologically distinct (smaller, variation in markings and colour 

intensity). Clancey did not compare the specimens collected in Panda to the German 

'Vype" specimen but instead compared the birds to the single pair collected fiom Alto 

Molocue in 195Fwhich were believed to represent P. o. olivaceiceps, the central race. In 

summuy, three races were now identified: P. o. nicolli representing the northem race, 

collected in Tanzania; P. o. olivaceiceps, representing the central race; and the Panda 

population, P. o. vicarius, representing the southem race. 

If we suggst that at least two specimens were gptkred by Reichenow to sene as the 

"type" and we consider lata work by Sclaer (assumed two speümens), Vincent and 

Benson (1 2 specimens), Rui Quadros (two speaimens), Baddeley , Clancey and Lawçon (24 

speQmens), thenthe totd number of known P. oINaceicep specimens in collections, worki 

widg mi@ totd 42 sperimens. Thiay -ei& of these spekens are confirmed in collections 

as folbws: 20, Durban Museum; si>S Natual History Museum of Mapito; 12 Rothschild 

Zoobgical M usam, TMg Engtand. Receit conespondaice from omthologkts suggsts 

that an additional five specimens are loaed in Pretoria, whik two are 10-4 in Bulawayo 

U.Ek Oaîky, pers comm, 1999) possiily brirglig the totd number of confimeci 

specimens to 45. 

In the ensuing years field guides, focushg mostly on southem Anica (Clancey 1971 ; 

Brinon 1980, Newman 1983, 1999; Maclean 1993) based their descriptions of the 
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distribution and habits of the species largely on the published accounts of the two 

collecting trips to Panda and a v i d  sighting at Muanza in the Sofda Province of 

Mozambique (Clancey and Lawson 1966; Clancey 1968). In 1979 and 1980 the late 

Dylan Aspinwall (see Ostnch, Volume 67 for a description of his outstanding work) 

extended the range of the species when he recorded the Olive-headed Weaver in eastem 

Zambia, the sightings occurring in close proximity to bordering Malawi and Mozambique 

(Aspinwall 1979, 1985). The Song of the bird was described in 1992 based upon a 

recording made in the Dzalanyama Forest of Malawi (Medland 1992). 

More ment field sightings have confirmed the presence of the species outside of 

Mozambique. There have been numerous sightings in the plateau areas of Malawi, 

particularly the S. Viphya plateau (Dowsett-Lemaire and Dowsett, in prep) and recent 

work on the Tanzanian Bird Atias (Neil Baker pers. comm.) includes 15 records of the 

species, eight of these confiming the presence of the Olive-headed Weaver in the Songea 

Area where the species was first discovered (at or near Kalulu, Likuyu, Peramiho, 

Mbaragandu and Madaba). Additional sightings in T d a ,  at Ilehe and Tanda Mbuga 

lie north and largely westward fiom Songea towards the southern end of Lake 

Tanganyika There is also a receot sighting just south of Lake Victoria, near Karurnwa, 

which is fùrther supported by a sighting at nearby Mwamazengu, by Teny Oatley 

(OatIey, pers. comm., 1999). Such sightings extend, considerably, the norihem extent of 

the species distribution. Finally, a nurnber of recent sightings in the Eastern Province of 

Zambia confirm the presence of the Olive-headed Weaver in this area (Dowsen et al., 

1999). This information d l  be made available in the forthconhg Bird Atlas of Zambia 



(Dowsett et al. 2000, in prep). Based upon both historical and more recent data the 

distributh of the spedes is shown in Fi- 37 (fmn Nuttall and Parka 2001). 

Notwithstanding the above information there is, overall, a lack of records. The lack of 

records may be arùibuted to the following: 

1) birds have been poorly dochented in certain areas such as northeastem 

Mozambique, the region south of Lake Victoria in Tanzania, the region north and 

east of the Songea area sightings, and 0th- areas. in short, where there are no 

birders, there are no birds; 

2) the species may exist as a highly hgmented meta-population and at higher 

elevations making contact with the species unlikely; 

3) the species has likely been extirpated throughout much of an assumed formerly 

continuous and expansive range; 

4) the species is relatively unknown and unobtnisive in behaviour and thus escapes 

detection. 

In summary, a comprehensive oveniew of the historical distribution of the Olive-headed 

Weaver reveals a discontinuous historical distribution, ranging fiom northern Tanzania to 

central and southem Malawi, easternmost Zambia and southem, central and noahem 

Mozambique. Throughout this historicai range the species has generally existed at 
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F&m 37: OveMew of distribution of Olive-headed Weaver (Ploceus olivaceiceps). 
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elevations greater than 800m above sea level. Currentiy, in Mozambique, the species is 

thought to exist as a single, small, lowland population that appeais to be dechkg in 

numbea. This remnant population occupies a very srnall range within a hgmenting 

forest in the Inharnbane Province of Mozambique. 

7.1.2 Cunent Understandine of Density and Pooulation Size at Panda 

Within the geopolitical boundaries of Mozambique there are currently no confirmed 

reports of PZoceus olivaceiceps outside of the Panda population - the species has not been 

located outside of this population for nearly 28 years. The size of the remnant forest 

near Panda is estimated to be 10,000 ha or 100 km2 in a m ,  and the amount of suitable 

habitat is estirnated to be approxirnately ten percent of this, or 10 km2 (Parker pers. 

comm. 1999). Recent fieldwork by the author, as well as Vincent Parker, confirms a 

population of Ploceus olivaceiceps resident in a remnant forest stand of miombo near 

Panda, Mozambique. This is the only population of Ploceus olivaceiceps known to 

either of these resarchers (Parker pers. comrn. 1998). Three difkent methodologies are 

used to estimate the fiequency of ocmence and density of the Oliw-headd Weaver at 

Panda: 

1. Using hisi3rical information to estinate fkpency of ocmence. In May of 

1966 Cl- coliected 23 Ploœus olivaceiceps over a paDd of 10 days 

(Clmcey and Lawsan, 1966) and suggsted that it wouki have ken possbie to 

colkct rnany more if an effat had been made Wh& he begiis this article 
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desaibing the speçies as "raxe7' and advises us that initidy he thought the 

spedes to be "unamnon", he lata s u w t s  thaî his May visa fmck the bird 

" i o d y  plentihi'' (Clmcey and Lawson, 1966, 35, 36). The t m  used to 

d e s m i  population status may be found in field puides and grnaally indicate 

how reaâüy one may see a species in a givm area The t e m ,  in order of 

deneasing abundance, are: "very comn",  "cornon", "faily c o m n " ,  

"unmmmon", "scace", " r a d  and "veiy rad' (M aciean 1 993, d). Durhg 

the cunent fieH resemch, which took place in two periods, inchidhg May -lune 

and Sep tember-December, we fourid, respect iveiy , the birds to be fairïy c o m n  

and scme. The two p eriods would be considered, respect ively , breeding and 

non-breediq seasons. Oved the status of the Panda population is best 

desm'bed as uncornon. 

2 Ushg the tord number of ache nesis that were recordeci within the search area 

A totd of 4 active nests were loczâed withh a search areaof 13.2 km2. Givai the 

four pais of birck that were actively nesting within this area a conservati- 

density estimate of one pair of birds per 3 .2Ykrn2 is deriveci. Uskg n e m t  

nei&bour analysis the mean distance between the four active nests was, to the 

n m t  metie, 975 m Assiming a cirrular nestingtenitory, andusirg the neanst 

nei&bur to re-cairnlate the breeding temtory , the a v w  area "suuoundirg" 

each active n&t wouki be 2.99 km2. Using the above figures of density of 

breeding bùds a total population size of around 60 breeding birds is estimated. 

An estirnate of the population including non-breeding birds brin@ this figure 



to approximately 100 birds. 

3. Using the totd number ofnesb lo-ed within the sarne seaich area (26 nests: of 

29 weaver nests one waî an outly h g  data point while two othas were Iost data 

points due to GPS errcr) provides another esthite of population density . 

UsUg this appmach a density of one pair of bkck for every 1 kmL was 

calculated. This up p CT l a  must be tempered wit h the knowledge t hat not al1 of 

t hese nests were active and that 'hot ive' nests may be 'abaidoneci nests' . 

Dunig cotutship many members of the Weaver fady  buikl nests whidi are 

evedudy abaiidoned. Altemately, these nests may be the resdt of repated 

nesting Many of these nests were found in close pro*ty to each otha 

(somtimes nei&bounig treg). It is possible that the weaver establishes a 

territory within whidi it repaitedly nests, building new nests each season. 

Remnant nests sunive in prdously used trees. 

In an effat to be c,onservat ive the second appmach s e e m  most appmpnate Thus for the 

purposes of this papa a b r d i g  density of one pair birck per 3.25 km2 wiil be used, 

equivalent to one pair breeding birdd300 ha or one breeding bitdl -625 km2 . 

Morphology refers to the fom and structure of a species. The trammission of 

information regarding the rnorphology of most organimis is commrmicated via images that 



exist pnmarily in two foms: illustrations and photographs. Historically, the idormation 

used for the creahon of illustrations cornes fiom two sources - dead specimens and 

observations of living specimens. Dead specimens are invaluable as they provide an 

overview of the appearance of the bird while information on attached tags provides 

measurements and a description of the appearance of the bird at the time of collection 

(foot, bill and eye colour for example). Images of birds, in the form of illustrations, cau * 

also arise fiom the observation of living specirnens. Living specimens can provide 

information about posture and movement or habitat if the birds are observed in situ. 

Finally, images of birds can also be achieved in the fom of photographs, which are 

usually of living specimens (in cages or in situ). 

Variability in the "accuracy" of an image of a bird is likely related to 5 Factors: 

1) famiiiarity with presewed specimens 

2) accuracy of preserved specimen tag information 

3) familiarity with bird in the field 

4) contextual knowledge 

5) ability of artist 

Thus, as familiarity with living and dead specimens, tag information, contextual 

knowledge and abilities of the artist changes, so does the image of the bird. Ail of this 

information is synthesized by the artist who then often h a  the M e r  responsibility of 

instilling the dynamisrn and context of habitat that we associate with living creatures. The 
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morphology of the Olive-headed Weaver will be discussed in four areas: 

1) overview of illustrations 

2) infonnation fiom dead specimens 

3) photographs of living birds 

4) cornparison of illustrations, dead specimens and photos of Iiving buds 

A chronological overview of illustrations of the Olive-headed Weaver is as follows: 

Pfoceus ohaceiceps - male - coloured etching - Reichenow (1  905). 

Ploceus olivaceiceps vicarius - male - painting - Clancey ( 197 1 ) 

PZoceus olivaceiceps - male and female - colour plates - Maclean (1993). 

PZoceus olivaceiceps vicarius - male and female - painting - Clancey (1996). 

Ploceus oolivaceiceps - male and female - illustration - Newman (1 999). 

Olive-headed Weaver - male and female - 1985 illustration - Clancey (in Parker 

1999). 

These images were based prirnarily on the examination of dead specimens and some field 

observations. An examination of these images reveals the greatest variation in three areas: 

body fom; plumage colour (both presencdabsence of colour and bomdaries of 

colouration); and context (the environmental setting in which the bird is depicted). 
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1) Body fonn. It is important to note here that the overall fom of the Olive-headed 

Weaver, particulatly in images 2, 3 and 5, appears to be idluenceci by contextuai 

knowledge - knowledge about "weavers" and their form, in general. An example of the 

"idea" of the "generalized" weaver form may be found in the ubiquitous Maçked Weaver 

- a medium sized (male: 16 cm TL, mean tail length 5.12 cm, mean weight 27.8) weaver 

found over most of southem Afica. The overall form of the Olive-headed Weaver, as 

illustrated in images 2, 3 and 5, is identical to the Masked Weaver, with changes to 

markings the primary difference. In contrast, limited data and field observations for the 

Olive-headed Weaver reveal a smaller bird with a ûuncated tail. For example, total length 

of males venfied during this research suggest a mean of siightly less than 15 cm, with a 

mem tail length of 4.29 cm and a weight ranging from 20-24 g (Clancey and Lawson 1966; 

Maclean 1993). The Olive-headed Weaver with a shorter tail lends a "stout" and 

"nuthatch-like" appearance to the bird. The overall form of the weaver is best capnired in 

image number 4 (Clancey 1 996) where the stout form of the bird is revded without the 

bird appearing to be overly "plurnp". 

2) Plumage colour. The earliest images of the Olive-headed Weaver (male only) show a 

stark, tri-coloured bird with a dark olive dorsai surface, a clearly demarcated rust breast 

and the remainder of the bird yellow. Almost 70 years later Clancey's earliest image, 

again showing only the male (1 971) blurs the boundaries bebveen these 3 coloured areas. 

Here, a diffuse orangdrust forehead, a yellowish crown, a mst coloured breast which 

bleds into the belly and a strong yellow back and m p  appears. The overall olive colour 

of the bird has been reduced and muddied and the bird has becorne more yellow. Later, m 
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Maclean's (1 993) publication both sexes are shown - the male resembling Clancey's work 

while the f e d e  is dishromatic - an olive cololrred dorsai d a c e  and yellow ventrai 

surface with a very slight, almost unnoticeable, blush of mst in the breast. In Clancey's 

second published illustration of the species (1996) both male and female are pichired and 

both possess a distinct and now dark wt-brown breast patch which meets the olive of 

the throat. The overall yellow cast of the preceding illustration, particularly in the male's 

nape area has been reduced. The a m  of rust in the male seems larger than the fernales 

and, in addition, there is a clearly illustrated rust coloured forehead in the male. As weil 

the female has very little yellow on the forehead. Later work by Newman 1999 shows a 

yellowish crown on the male. Of particular note is the fact that the female in Maclean 

(1993) and Newman (1999) is without any evident rust on her breast (the breast is ail 

yellow) and the male has a mostly yellow forehead (rust colour is absent). These 

illustrations are! incorrect based upon an examination of male and fernaie preserved 

specimens throughout the range of the species and field observations by this author. 

Finally, Clancey's 1985 illustration (Parker 1999) again reverses some of his earlier work 

by making the crown and nape of the male more yellow (and orange) while the breast has 

become more orange rust, rather than dark rust-brown. 

3) Context. In addition to the morphology of the species it is also important tu 

consider the iliustrative context of the bird, namely the habitat which is depicted 

with the species if any. This context, much k e  the morphology of the bird, 

evolves. In Reichenow' s ( 1 905) t hae are s e v d  " e ~ i c "  p alrn fkoods evident 

and the bird is perdied upon one of these fkoïrîs. in the distant bactound 
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addiiional p h  may be seen Al1 of this backdrop imagiry su-ts an exotic and 

tropical locale t hraigh the rep iesentation of almcst icomlast ic repmentation of 

vegpiation. The vegeiation says nothing abou the bird's actual habitat and instead 

suggsts only " foteigri-nss" (the book is pub bhed in temperate Europe). 

Subsequent ly , Clancey 's works ( 1971, 1996, 1999) p rovide a dfirent context for 

the Olive-headed Weaver. In the earlier iiirstratim the bird is clealy 'pepching' 

whik in the lat a iilistration the bird appears to be 'creep hg' or 'c1mging'- possibly 

suggsting somahing aboit the behaviour of the sp&es. Further, the evolving 

backdrop s suggsts a woodland or fowt bird whidi occup ies steeply inciined dopes 

coveed with rniornbo - a setting consistent with the bulk of lata field obsavatiom 

(mimbo beixg a generic term desuibing forests composed of tree spe9es belcmging 

to the Genaa Brachystegia, Jufkrnmdia and IsoberIinia). Branches are o f h  

shown as dead which may su-t maturity in the woodland or forot. The bird 

appears to be hi& in thecanopy . Such depictions begii to tell a l u g r  stoiy and to 

contextualire the büd, appmpriately in tems of habtat. Linking the bird with its 

habitat c o ~ p c t s  viewers of such hags with lan&cape and natue. Such conr~ction 

to natue contributes to sustainabiiity . In the most recmt work by Cl- an added 

feature is the introduction of a close up of Bradiystegb leaf whik the birds are 

shown both clinguig and perching The sitvathg of the bu& in these illistraîed 

lankcap es whicti speak of habitat tell sigdicantly largr stories than mere diagams. 

Unfortunateiy Clmey misses a si@~cant op patunity to fkther the Oliv~headai 

Weawr and habtat association when the depiclion of the Weawr shows a strmd of 

vegetation ( p s  or s tmd  of p h  l e 4  in the bird's beak - suggsting 'typical' 



Weaver nest building behaviour and 'typical' Weaver mataial. A more a c m t e  

reprwentation would haveshown the Weawr with Usna in its beak 

2 )  Information jrom Dead Specimens: 

The following dead specirnens were examined: 

Ploceus olivoceiceps - four males, two females - Nat. Hist. Mus. Maputo (1997). 

Ploceus olivaceiceps - six males, five females, one immature - Rothschild Zool. Mus. 

( 1 99 8) 

Photograp hs of 12 dead and stuffed specimens colkcted by Viœnt and Benson, counesy of 

the Rothchild Zoobgical M usam in Tring, Engimd, and photographs of six specimens 

fiom the Natiral History M usaun of Maplio are show, respectiveiy , in Figues 38 and 

39. Tags on dead specimens included such information as eye, bill and foot colour. 

Olive- headed Weaver specimen tag information indicated that eye colour identification is 

variable and may be accounted for, in part, by disparate ages of birds. Regardless, eye 

colour was identified as ranging from neutral orange to crïmson to brown or red to reddish 

brown in adults. Bill colour was consistent across adult specimens and was listed as 

black. Foot colour was generaily listed as medium brown in adults. Measurement 

information was gathered in the field when specirnens are collected. Of those birds 

collected in the 1932- 195 1 field expeditions by Benson and Vincent the sex ratio of 

mature birds (n=IO) was 1.25 to 1 .O (female to male), the mean TL (total length) to the 



Fiwe 38a: Olive-headed Weaver specimens kom Rothschild Zoological Museum, Tring, 
England. Ventral surke of 6 males, 6 fernales (L-R). Femaie to Euthest left is immature. 
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F i m e  3 8b: Oiive-headed Weaver specimens fkom Rothschild Zoological Museum, Tring, 
England Dorsal Surface of 6 males, 6 fernales 6-R). Femaie to -est left is immature. 



F i m e  3 8c : Olive- headed Weaver specimens kom Rothschild Zoological Museum, Tring, 
England Ventral nufàce of 1 male, 1 f e d e  (L-R). 
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Fi- 38d: Olive-headed Weaver specimens nom Rothschild Zoological Museum, Tring, 
England. Dorsal d a c e  of 1 male, 1 female GR). 
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Fimre 38e: Olive-headed Weaver specimens fiom Rothschild Zoological Museum, TM~, 
England. Ventral and dorsal surface of 2 males (L-Et). 
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Fi- 38E OLive-headed Weaver specimens f?om Rothschild Zoological Museum, Triag, 
England Ventral and dorsal d a c e  of2 females (L-R). 



Fimire 39a: Olive-headed Weaver specimens fiom Natural History Museum, Maputo, 
Mozambique. Ventral surface of 6 birds(L-R): 3 males (Panda); 1 fernale (Panda) and I male, 
fexnaie (Alto Molocue). 
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Fimire 39b: Olive-headed Weaver specimens &om Natural History Museum, Maputo, 
Mozambique. Dorsal surface of 6 birds(L-R): 3 males (Panda); 1 fernale (Panda) and 1 male, 
fernale (Alto Molocue). 
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Fimire 39c: Olive-headed Weaver specimens from N a m  History Museum, Maputo, 
Mozambique. VenW d a c e  of 3 males h m  Panda 
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Fimire 3 9d: O l ive-headed Weaver specimens nom Natural History Museum, Maputo, 
Mozambique. Dorsal surface of 3 males h m  Panda. 
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m e  39e: Olive-headed Weaver specimens from Natural History Museum, Maputo, 
Mozambique. Ventral surface of f d e  from Paada 
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b u r e  39f: Olive-headed Weaver specimens from N a m l  History Museum, Maputo, 
Mozambique. Dorsal surface of fernale h m  Panda. 
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Fieure 3 9 ~ :  Olive-headed Weaver specimens from Natural History Museum. Maputo, 
Mozambique. Ventral suffixe of male and f d e  (L-EL) h m  Alto Molocue, Mozambique. 
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m r e  39h: Olive-headed Weaver specimens tkom Natural History Museum, Maputo, 
Mozambique. Dorsal surfafe of male and f d e  G R )  h m  Alto Molocw, Mozambique. 
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nearest millimetre was 153 (n=lO). Weight of birds was not recorded Clancey and 

Lawson's (1966) work (where a total of 24 specimens were collected) suggest a weight 

range of 20.6 -24 g for males (n= 1 1) and 17.5 - 2 1.6 g for females (n=8). The total length 

of the bird is listed as 16 cm (in contrast to what was verified in this research, see above). 

Four birds fiom this expedition (3 males, 1 f d e )  and one pair (1 male; 1 female) fiom 

Alto Molocue are housed at the Natural History Museum of Maputo. The plumage of 

the birds is discussed in detail in the section c o r n p a ~ g  illustrations, dead specimens and 

photographs of living birds. 

3) Photogruphs 

The fust p hotopp hs (eve) of an Oliie-headd Weaver in the wild are shown in Figwe 40 

4) Conparison of llfustratiom, Specimens and Photos 

The issues of o v d l  body shape as well as sex in conjinaion with colour are most in need 

of clarification in tieki guides (and whether or not this morphologid variation supports 

Clancey's desbation of subspecies). Basal upon stu* of spedmens at the Rothchild 

Zoobgical M usmm (specimens are mostiy f b m  northem M ozanbique and Malawi) and 

t h e N a t 4  History Museum of Maplto as well a s  field obswatiots at Panch the folbwing 

comnmts are made in regrd to morphologp. These observations should have implications 

for future depictions of the generalized Olive-headed Weaver: 



w e  40: First ever photographs of a living Olive-headed Weaver. 
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fipure 40: First ever photographs of a living Olive-headed Weaver. 
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1) in males the olive colour of the chin rnay be darker than the fende's and blends 

almost indidistinguishably into the dark rust of the breast while in females the boundary 

between the olive chin and the rust breast is a fairly clearly demarcated line; 

2) in males the rust breast is darker than in females and may occupy a slightly larger area 

by moving more posteriorly; 

3) in males the forehead is a Worange which becomes infused with olive through the 

crown and blends into a predominantly olive colour on the back and rump (minor 

presence of yellow); the upper tail coverts are yellowish; 

4) in femaies the entire dorsal surface is predominantly olive with an undertone of 

yellow, the yellow becomes quite evident in the upper tail coverts, as in the male; 

5) in both sexes, while moving towards the tail fiom the breasf the ventral surface is a 

golden yellow, including the undertail coverts; 

6) in both sexes the colour under the chin extends around and up to include the auricular 

-; 

7) in both sexes the wings are a dark olive-grey as is the tail. 



A GPS was used to record the p g a p h i c  1ocztion.s of oests. The totd area occlpied by 

these nests was 13.2 km2. Average distance between active nests was 975 m, whik avemge 

distance betwen inactive nests was 162.66 m. It is hpcrtant to remenber that among non- 

active nests sevaal nes& may occur in one breeding territory for reasons mentioned in 

Section 3.1.12. 

7.1 -5 Nest Attri butes 

Of 36 bird nests initidly presumed to be Olive-headed W e a ~ r ,  only 29 were eventually 

confirmeci. Depaiding up on the variable beirig rneasured some data points were disurded. 

This allowed for an* sis of 26 or 27 nests, depaiding upon the variable behg measured. 

For ewnple, when analyzing the disiribution of the nesting t r e g ,  two GPS data pohs 

whidi were saved in the field lata indicated that the trees were locaed in the Indian Oceai, 

off t he Coast of M ozanbique. Such poids were discardeci. 

In al1 cases the nests were composed completely of Usnea. A sample of Usnea taken 

fiom a nest and sent to Geneva, Switzeriand to Usnea taxonornist and specialist Philippe 

Clerc was revealed to be Usnea mexicana Vain., also known as U. gîgar, II. rrfncana or 

LI. himantoides in Afiica Mr. Clerc mentioned that LI. mexicunu is vecy cornmon in 

southern Af?ica and has been collected in his own studies in the inyanga Mountains of 

Zimbabwe (Clerc, pers. comm 1998). In some cases mail bits of debris were caught in 

317 



the nests and in one case an epiphytic plant, a small living orchid, was integrated with the 

nest exterior. Nests were never integrated with the ends of branches (typical for many 

weavea), rather, nests were almost always located deeper within the canopy, usually 

within 2 m of the cmpy edge, attached to the midpoint (between successive branches) of 

larger branches, which appeared to be greater than 2 cm diameter. Nests were usually 

located in the upper third of the tree canopy, and usually located near the apex and 

centreline of the tree. An illustration of the typical nest form is shown in Figure 41. This 

research strongly reîùtes the suggestion by some authors (Maclean 1993) that the nest 

has a ''vertical entrance (no spout)". Using the 5 nests gathered after the breeding season 

it was determined that chamber sire remains relatively constant while spout length was 

more variable. A diagram of nest parts and dimensions was shown in Figure 6. Nest total 

length (which includes spout and spout trailing edge) varied fiom 22 to 35 cm while nest 

chamber length varied between 15 to 18 cm and nest chamber width varied between 1 1 

and 12 cm. Means for specific nest dimensions were as follows: 

Sport lengh 

Spoli trading edp 

Nest t o t i  lengh 

Spolt inside diameter 

Spolt outside d i m e r  

S p o ~  t h i b s  

Averaee Dimmsion [cm) 



m r e  4 1 : Illustration of typical branch position and nest form of Olive-headed Weaver. 
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S p o ~  trading edg: (the stmds of han@g Usna, at the terminus of the sport that are 

transparent) varied between 6 and 17 cm. Some of this variability may be seen in 

p h o t o m  hs of nests shown in Figwe 42. 

Ap pmximately 74% of nests (20 out of 26 nests) were l&ed within 2 m of the crown of 

the tree whik 22% were within 2.1 to 4 m (6 of 26 nests; see Figlre 43). The remiining 

nest, accaintingfor 4%, was l-ed withirt 4.1 to 6 m. Onenest of thetotai of 27 nests 

was disaunteci becaise it was located in a bifucation of a branch that had broken and 

becane invated within the canop y, and t hus distance to crown was not assessed. 

7.1.6 Nest Tree Attributes 

Ai1 29 O live-headed Weaver nests were 1oc;ted in BradrystegLi. A N ,  dep mding upon the 

variable being measured some trees were disauded from analysis. For e>gnp le, when 

analyzing tree diameter at breast hei&t (dbh) 3 trees were discarded beouse the 

measurement of the trunk occured whexe a burl or outgowt h in the tree was locxted. 

Themean hei@ of nesting t r e s  was 17.75 m. The mean dianieter of treg at b m t  hei&t 

("dbh", measured at l5OO mm above gromd level) was 382.75 mm. A sipifiant postive 

relaionship between t ree heibt and t ree dbh was demcms t rated (ANOVA, F 124 = 20.44 1, 
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b) 
m r e  42: Photographs of Olive-headed Weaver nest: "a" - winter; "b" - summer. 

32 1 



Fimire 43: Nest Position Within Tree Canopy of Olive-headed Weaver. Typically, the bird 
nests in the uppermost branches of Brachystegia trees. 
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p = 0.000 1) and was desuiied by the rel&ionsh@ : treehei&t = 6.537 + 0.0298 x tree dbh. 

The amomt of varébility in tree hei@ exp h e d  by tree dbh is modaate (r2 = 0.46, 

sigificanœ of 2 = 0.000 1 ), suggs t h g  t hat ot ha varbbles in addt ion to tree dbh htlience 

treehei&t. Noneof thcnesting trees, either active or inadive were in leafwhen birds were 

breding The amount of Usnm (Men) in any nesting tree, e i t k  active or inactive, was 

varidble. M ean tree hei&t for active and inadive nests were not significantly different (twe 

sample t-tst, two-tailed, t = .693, p > 0.05). Mean diamter at brmt he@t (dbh) for 

active and inadive nests were not simifmtly diffwent (two sample t-test, two taikd, t = 

.797, p > 0.05). The mean diamter at breat hei& (dbh) of Bradrystegia nest tres (x = 

3905, n = 20) was significantiy p & e r  than the mean dbh of otha Brachystegb ires (x = 

308.4, n = 189) found within the nest tree sample area (twcwirnple t-tst, two-tailed, t = 

3.30, p = 0.001 I ; Figwe 44). Givm our earlier analy sis of the relaionship between tree dbh 

and tree hei@t we can suggst that within na t  tree areas bkck areactively selacting the 

la rp t  treg - those with thegraest dbh and hei&t. 

7.1.7 Veeetative Characteristics of Nest Tree Areas and Random Areas 

Of those nests which were active during the breeding season 75% (3 out of 4 active nests) 

were Iocated in areas that had not recently been bumed. The possibility exists that the 

rernaining nest of these 4 active nests could have been built and ôreeding commencecl 

before the area was burned. Biuning was occurring throughout the snidy period. 

Regardless of whether nests were active or inactive the majority of nests (80%) were 

Iocated in areas which had not been bumed over recently. This may suggest that the 



Brachystegia nest trees 0 t h  Brachystegia trees in nest a m  

&JUP 44; Mean dbh of Brachystegia ncst trw and other 
Brachystegia trees in the nesting area. Means diner signifcantly. 



species has a preference for undisturbed forest. 

The substrate in nest tree area was gras  and sand in al1 of the sampled areis, as it was in 

random areas (smdl forts and vins were also present). Duriig a more widcspread search 

for nests in what appeared to be 'suiable' habitat (larg trees in undsturbed arezs with 

abundant U s n a )  no nests could be loaed. However, these areas oflm had significant 

undagrowt h It is possible that the Olive-headed Weaver selects a r a  with larg: treg and 

littie or no undergrowth other than grass, and then selects the largest trees within these 

areas. The presence of other types of vegetation (Aloe, Bufanites, Acacia, Gurconiu, 

Opuntia) was not correlated with habitat selection for nesting. 

The mean dbh of Bradrystegiz treg within the nest tree area (x = 3 1629, n = 209) was also 

significantiy ge;ter than the rnean dbh of BradrystegCl treg (x = 28957, n = 2 10) sampled 

in the rancbm vegtation survey areas (twesample t-test. two-tailed, t = 2.597, p = 0.0097, 

F i p e  45). Ushg dbh fiom trees sampled in the nest tree areq and those from ranbrnly 

sampled areas, the hei&t of tres was calailated based upon the relaions h~ shown earEer in 

4.1.6. Results for tree hei&t are idextical to those for dbh in the abow p a q p p  h, due to 

autecorrekition, however. we can say with some certainty that the Oli~-headed Weawr, 

within a largly monospecifr woodand patdi, is nesting in areas with larw treg (as 

measured by dbh and hei@t). 

Withh the study area the n u m k  of BraEhyslegn treg and sap Eng for nest tree areas and 

random areas were compareci. Amorg sap hgs 4 sàe classes were used (O-SOmm, 
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Brachystegia trees in nest tree area Brachystegia trees sampled 
randornly 

m e  45; Cornparison of mean dbh of Brachystegia 
trees in nest ttee and random areas. Means differ 
signincan tly. 



50-100mm, 100-1 50- 150-200 mm). This analy sis was done to detamine û birds were 

actively sele~ting for certain forest attniutes such as age stnrture (as indicated by presence 

andnumber of saplings) or density of Bradrystegki trees. Theie was no différence between 

nest tree areas and random vegetation areas for Brachystegia or sapling class numbers (dl 

two-sample t-tests, two-tailed, 16th the following "t" and "p" values: for comparison of 

Brachysegia trees, t = 4 5 9 8 ,  p = S791; 0-50 mm saplings, t = 1.407 1, p = .1680; 50- 

100 mm saplings, t = ,1971, p = ,8449; 100- 150 mm saplings, t = 1.4 1 57, p = 0.1655; 

150-200 mm saplings, t = -.9001, p = .3740). Thus while we might expect that selection 

for the largest trees rnight also be correlated with a particular serd stage or forest 

structure, the currgnt data set does not support this. 

7.1.8 Activitv at the Nest 

This section compares durdion of visks and visitation rates during nest building (NB), 

inctbat ion (1) and nest h g  (N) st ags for males (m) and females ( f). 

Anes i s  of variance for duration of vist at nest indicated a sigdicant dErence 

between the sexes across phases (ANOVA, Frics = 22.69, p = 0.0001). Howwer, 

closer exmination by phase and sex also indimted an intaaction (F test, Fria = 

6.14, p = 0.003), pro- ting an expaision of an@ sis. PaiFwise comparison by 

s t w  and sex indicated that the mean dmion  of Msits by fernales dumg the 
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incubation p haçe was sigrifimtly gaa than mean d-ion of vists for male 

durhg the sarne p haçe. and for eitkr sexdumg any ot h a  phase (two sample t-tests, 

two4ailed, p between 0.0001 and 0.0003 for dl comparisons, Figwe 46). When 

sexs were combined it was found that mean dwation of visits at the nest was 

significantly gram duriig the incubation stag than othu stags (two sample t-tests, 

two-tailed:l vs.N, t = 5.745, p =0.0001; 1 vs.NB,t = 5.6999, p =O.Oûûl;). 

There was no significant différence in mean duMion of vists at nest b e t m  nest 

buikiing and nestling stags (two sample t-test, two-tailed, N vs. NB, t = 6.94, p = 

0.4893). When mean dmion of vists for eadi sex was combined amas al1 phases 

of breeding femde dmion of visi at t the nest was significantly g a e r  t han male 

(two sanlple t-tst, two-tailed, t = 2.897, p = 0.0046). The above infamation 

incikates clealy that male Olive-headed Weams are involved in nest makmg - a 

fmding w hich had p reviously been unracorded (see M ackan 1993). 

2) Vkhation Rats 

Initiai analy sis of variance for number of vists to the nest durmg a one hour period 

indiateci a sigdlcant difffrence in mean vistation rate between males and fendes 

(ANOVA, F 5 ~ 6  = 7.48, p = 0.002), however, subsquent analysis reveaied thexe 

was no intaaction between phase of breedmg and sex (F test, FW6 = 1.17, p = 

0.327). 



Nest Building Incubation Nestling 

Stages of Breeding 

m r e  46; A cornparison of mean duration of  visib at nest for 
male and fernale Olive-beaded Weaven during 3 stages of 
breeding. 



Removal of the interaction t a m  and re-maly sis revealed a significant diffèreme 

w i t b  phase and sex(ANOVA, F33 = 1 1.55, p = 0.0001). Subsequent analysis of 

phase and sexsep aately reveded t hat the effgt of phase alone was sigificant - the 

mean vistat ion rate of males and f d e s  cornbinecl is sigificantly g e a t a  at the nest 

building (NB) phase than eitkr incubation (1) or nestling (N), (two sarnple t-test, 

two-tailed:NB vs.1, t = 4.79 p = 0.0001;NB vs.N, t = 4.941, p = 0.0001, I vs.N, t 

= 0.063, p = 0.9502, Figme 47). The varidble of se5 when measnecl acras al1 

phases of breeding was very close to significant with femda viskmg the nest at an 

avemge of 9.7 tirna per hour whik the male visied the nest an a v m g  of 4.6 tirna 

per hour (two sample t-test, two-tailed, t = 2.051, p = 0.0590). 

7.1.9 Breedine Period 

For the purposes of this thesis the breeding period was dehed as the series of events 

between onsa of nest building and fledging of y o u g  Five stags were considered: 



Nest Building Incubation Nestling 

Stages of Breeàing 

ULpa 47; A Cornparbon of the Mean Numbcr of Visits per hour for Male 
and Female Ohe-beaded Weavers Combined Between Phases of Breeding 



Dataweregtkred forstags 1,3 and4. Of the29 nests Ioaed during the breeding season 

only 4 (20%) were f o d  to be active mearing that the presence of nesting birds was 

reccxded. In the Panda area the nesting p h d  aiay begh as eariy as Augist and exîeid 

thrai& Novanber (based upon Intaview #7 and othe personal intaviews). This perbd is 

typically known as the rahy season. 

During field work s t ~ s  of the breeding cycle were confirmeci through direct obsavation 

(hezrd nestlings, saw parents canyingfood to nest, saw paraits enta the nest without food 

or wit h nesting mataial) and the fobwing assunp t ions: 

When aduks were seen cany ing food to the nest and it was c o n h e d  that adulis were 

not feeding each otha (both sexs were detemineci to be away fiom nest when one 

pareit arrived at nest with food), the nest status is designated as "N" indcat h g  p resence 

of nestiings. 

When aduks were seen entaing the nest and it was clea that they were not cany ing 

food eitkr the statu of "In for incubation or the stahis of 'Z" for laymg was given 

depaiding up on e v a s  p reaedllig or folbwing the date in question. 

If a nest had been aiiocated "N" for nestlhg status on one day and on a subsequent day 

the= was no activity and no s i p  of nest destruction the nest was assuned to have 
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When stags of thebreeding cyct couki not be d k t l y  obsaved or reasonably dedrred they 

were inferred based upon data gatkred thmgfi aii exanbation of Me history traits w i t h  

the genus Pforrrus (the True Weawrs) fiom Maclean 1993 (Table 3). For ewmp le, within 

the True Weaws a clutch size of two to three ew is n o d l y  laid and mean incubation 

period is aromd 13 days Basai upon the abox mears of coikcting infamation the 

foibwing condusions, in regrd to breeding paDd of t he O liw-headed WeaverT were made: 

Thenest buikîing phase is variable in dudon.  

The incuôation p e r d  is 13 - 16 day s (Tabie 3). 

The nestling perbd is a p p m h e l y  15 day s basai upon limied data provided by this 

stuciy (Nest 22), and infumation regrding the True Weavers (Table 3). 

Average clutch sizewas assuneci to be 3 eggs, laid over 3 days, basai upon infmation 

regtxding the True Weawrs (TaMe 3). 

Incubation was assuned to be syndironous, begiuiing with layhg of thud egg basd 

upon infocmation regrding theTrue Wavers (Tabie 3). 

This ressuch demcmstrates breeding of this species in southern A b  in contrast to 

M a c h  who st ates that brreding was "not recorded in southem AfrEa" (Madean 1993, 

718). Similady, this reseerch demonstrate evidence of nestling that were head when 



Table 3 : Summary of Nesiing Characrcririics of Truc Weavcrs* 

*Ali infornuiion iakcn from Miclan ( 1993). 

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I 

Forcsi Wuver 
Olivc-hcadcû Wciver 
SpcctiElcd Wuvcr 
SwiltdbriEkad Weover 
Chesmut W a v a  
Cine Wuvcr 
Mmkcd Wcrvcr 
L e w r  Mukcd Wcnvcr 
G o l h  Wuvcr 
Yellow Wcavcr 
Brownhaded Wervcr 

Pllurcw brcolor 
Plocew drwceicrps 
Pl<>ccw i ~ r l o r u  
Plucew cucullaru 
Pfmw rubarnaru s 
PIucrus copcmu 
Pfoceui wluiw 
Ploceu rniermedrur 
P l o n w  xuntholu 
Plumu subaureui 
Pkiccw xurrihnptrnu 



7.1 10 Forakng: Behaviour Patterns 

Foraging birds were followed for a total of 48 minutes during the breeding season. Males 

were observed for 19 minutes and fernales were observed for 29 minutes (to the nearest 

minute). A total of 16 different terms were defmed to describe the movements of the 

birds while foraging. A glossary of these ternis may be found' in Table 4. When 

fiequency of any behaviour for either sex exceeded 0.0 1 (behaviours which occur more 

than once every 100 seconds) the behaviour was assessed for both sexes individually and 

then as a combined (male plus fernale) fiequency. 

When sexg are cornparecl sepaately or combined the same 8 behaviours mked in the same 

orde of fiequency . From most fiequently occuring to leasî the ranking of behaviours is as 

folbws: hopping gleaiing rotain& changhg brancha, fli&t, movmg away fkom tnink, 

movmg out of si@ of obswer, and movng up tree thmi@ branches. These behaviours 

occmed prVrerily on the trunk and largr brariches of Bradzystegb tree and invdved 

gieaiing fiom bark whm cnistose lickns were present. The bird was not obseved in the 

fuia b m h e s  of any tree or in folége and did not demmstrate any prekence for fo@g in 

ü'snar. F i p e  48 illis t rat es gaphically the tiecpiency of all reccrded behaviour patterns. 

The above infamation on f o w g  refiiies Maclean's (1993, 718) suggstion that the bird 

"fomgs.. .off branches and foliage and m clunps of Usnar". Bir& were rareiy reeorded m 

folhg or cluqs of Usna and instead mnamtrated fo@g activities on brarrhes (at least 

duriig the breeding season). 



Table 4 : Glossary of Terms for Observations of Foraging Behaviours Observations 

1 logistics I I I 

Category 

1 1 flip 1 tape was fl ipped 1 

Rccorded Word Code 

X 
... 
! 
"mty..." 

Explanation 

Y 

IY bifurcation Ibifurcrition in branch 
1 I 

bird out of view 
still not seen 
bird back in view 
~ s t y . . .  

B 
136 
C 
T 
t 

1 bird 1 1 1 1 

bird cannot be seen by observer , 
bird has rnoved out of view of observer (elapsed tirne) 
bird cm now be seen again by observer , 
"rusty b m t "  - additional recorded cornrnents 

branch 
branc hiinches 
crevice 
tnink 
tw ie  

F fl ight bini rnoves more than 12 inches using w i n p  
F5' flight 5 feet .as above, indicating distance flown 
G p;Iean .b id  removes prey item h m  a surface 

new m e  bird is in new tree 
R rutate bird clinns to side or underside of branch 

b m c h  
btanch with mention of diameter (in.) 
crevicc or fissure in branch or trunk (Balmites spp.) 
üunk of tree 
twies of branches 

ag 
dB 
uB 
DB 

1 Ir Ireverse 1 bird reverses direction 1 

away from ground 
d o m  branch 
u p  branch 
change branch 

J 

bird is movinp; away h m  ground 
bird is rnovinpr downwarâs in canopy of tree, using branches 
bird is moving upwards in canopy of tree, using branches 
bird has changed branches within the same tree 

i 

bird is not movinp, met posture 
bird is moving away from trunk 
.bird is moving towards ûunk 
bird is rnoving down mnk 
bird is rnoving up m n k  I 

s 
aT 
tT 
dT 
UT 

stand 
away h m  trunk 
towards trunk 
down trunk 

_up m n k  



Frequency (occurences/hour) 
L* 

8 8 
O 8 



SteieoscopC investigation of fledgling faecal samples indwted both plant and h s g t  

mataiais. Plart mataials that survived digstion a p p d  to be cnistose lickns. The 

majmity of the faecal sarnple was composed of insgt body parts (le&, fanus, eyes, 

mandibles) and fragments of body parts (elytra fragments, scales). Insect diet appears to 

be diverse at the ordinal level and included evidence of the following: Lepidoptera 

(butterflies and rnoths); Coleoptera (beetles), including possible Platypodids (le& and 

bark beetles, e.g. weevil); Hymenoptera (parasitic wasps) and Homoptera (plant 

hoppers, spittlebugs). 

7.2 Results of Field Work: The HA Population 

To assist readea in fiding more in depth information or to allow cross-referencing, 

references to sample interviews are provided throughout the body of the text of this 

summary. 

These findings offer both an overview of different dimensions of lives of individuals and 

families who live within the study area as well as detailed illustrative information. Both 

men and women, married and single, young and old, and h m  a vke ty  of professions 

(fming, teaching, hunting, storeorniers) were intewiewed. Typical interview settings 

are shown in Figure 49. Interview data are organized in four parts emphasizing socio- 

culhuai, ecommic, ecological and political dimensions. The four parts are: 
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m e  49: Typicaal i n t e ~ e w  settings. 



1) Part I : Socio-culhiral 

2) Part II : Economic 

3) ~ a t t  m : ~~010gical 

4) Part N: Political 

Part 1: Socio-culturai Factors 

7.2.1 Households 

Individuals and families have lived in the study area for varying periods of time - fiom a 

minimum of 1 year (Interview 10 - a single male teacher) to a maximum of 56 years 

(Interview 15). The mean duration was 19 years. Fmily sizes ranged fiom single 

individuals to 18 people with a mean fmily unit size of 7 to 8 people. When interviews 

were held it was primarily the eldest males that represented families. As al1 interviews 

inquired about 'family', the individual king interviewed, regardless of gender was 

identified as the ' family representative'. Approximately 8 1 percent of family 

representatives interviewed were male. The average age of male family representatives or 

respondents was 48 years. Average age of female farnily representatives or respondents 

was 24 years. 

7.2.2 Movement of Families 

The contact of war plays a signifïcant role in dictating when, where and how people 

340 



moved, either to the area or fiom it. The war between FRELlMO and RENAMO began 

in 1975, when colonial Pomiguese occupation ceased, and ended in 1992. During these 17 

years of war, ernigration and immigration at local and international scales were massive, 

involving millions of people. The dynamics of the war exexted differential effects 

depending upon the context. Some families fled to neighbouring countries or fled to cities 

within Mozambique. Other families maved within rural Mozambique or never moved at 

dl. People in the study area had the foilowing responses to the war (1975-1992): 

a) stayed at their homesteads (Interviews 9, 15); 

b) stayed at their homesteads and, when trouble began, slept in the forest at night 

(Interview 8), or slept in the river valley at night (Interview 15); 

c) moved to neighbouring toms when attacks and abductions began occumng. 

Displacement was not the only eEect of the war. Murder, abductions, thefi of livestock 

and possessions, burning of buildings and night raids were common. The war aected the 

net wealth and mobility of families. For exarnple, many people lost cattle and donkeys 

duriag the war. These foms of livestock serve as a repository of capitai, a means of 

working the land and a means of transportation. The loss of cattle and donkeys is a 

significant setback to these families (Interview 1). 

Roughly one-third of families were bom in the study area while the remainder immigrated 

to the area. The reasons for immigrating to and h m  the area are as follows: 



1) Immigration to Study Area 

Families originally came to this area because: 

a) there were fewer people (Interview 3) which made procuring land relatively easy. 

b) work was available in the form of a local sawmill, which was in operation between 

1974 and 1988 (Interviews 4, 5, 8, 9, 15). Other forms of employment were also 

available. One individual came to the area to teach (teacher of secondary school, paid 

by Ministry of Education, which in turn is funded by the World Bank; Interview 10). 

c) it was felt to be safer. During the war families had lost family memben, land or 

possessions in another area and thought that by moving to the study area that they 

would be safer (Interview 1,2). The reason for the safety and relative peacefulness of 

the area was quite straightforward - the FRELIMO garrison was based in Panda, just 

23 kilomettes away. The proxirnity of FRELIMO was felt to keep RENAMO 

gwmllas 'at by' and decrease their ability to destabilize the country through rurai 

marauding. In addition to the presence of FRELIMO in Panda, the local sawrnill was 

also protected by FRELIMO troops (InteMew 5). Whether people achially worked 

for the sawmill or farmed nearby, with FRELIMO patrolling the ans people felt 

der.  



2 )  Emigration fiom Area and Subsequent Return 

Whether they had always lived in the a m  or had recently immigrateci some families had 

to leave as it beaune more and more d e .  Most fled to Panda (Interviews 1, 4, 5, 8) 

while one family went to Maxixe (Interview2). People lefk the a m  at varying times, 

m g h g  fiom 1988 to 1992. AU of the dates for emigration fiom the area occurred d e r  

the sawmill, which was protected by FRELIMO troops, closed down. It appears, then, 

that the protection and the financial stability offered by the sawmill were a major force in 

maintaining rural stability. On average, regardless of leaving date, people stayed away for 

three years. Subsequently, people retumed to the ma, stating that they retumed because 

they were bom here (Interview 14, 16) or becaw they had invested so much in the land 

(fruit and other trees; Interview 4). Since the signuig of the Peace Accord in 1992 some 

male family members have left the area in search of employment in neighbouring 

countries, usually South Afi-ica. 

Five language groups were represented during the inte~ewing process. These languages 

were: Shangaan, Matswa, Xitswa, Pomiguese and English. Shang- Matswa and 

Portuguese were most commonly used during the interview process. 

7.2-4 Traditional BeIiefs and ReliPion 

Most of the individuals and families inte~ewed did not practice any traditional religions 
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(e.g., animism), did not perform any traditional ceremonies, and did not attend traditional 

churches. Fewer than half of those iuterviewed identified a particdar religion. Those 

religions identified hcluded: International Apostolics, Light of the Apostle, Methodist 

and Church of the 12 Apodes. The churches were generally located nearby or in Panda. 

When asked if any traditional ceremonies were still practiced a srnail portion of 

respondents (Interview 3, 4) mentioned the rain ceremony, performed for the min god, 

which was performed before the respondents came to this area - they no longer perform 

it. The rain ceremony (Interview 3) is nomaily done in times of drought, usually during 

the rnid-summer months of November and December. The ceremony involves building a 

structure and rnaking sacrifices in the form of goats or chickens that are killed while 

people are speaking and praying. The animais are then eaten. One family said that 

sacrifices are not done with live animais while the other said that live animais were used. 

The spirit to whom the sacrifices are offered is referred to as "makwakwa", "makwaioo~~ 

or "mahalanine makwakwa" 

Sometimes a celehration is held when someone dies. M e r  the individuai dies, a penod of 

one week passes, and then a celebratory mass involving food and drink is held. Other 

people said that when someone dies a pend of 24 hours passes and then the body is 

buried. There is a graveyard in the ana. If the gmveyard is too far away then people are 

buried near the house. 



7.2-5 Education 

Both boys and girls attend school (Interview3). School begins at Standard 1 and goes as 

high as Standard 1 0. School levels and locations are as follows: 

1) Standards 1,2 (Primary) - at market in study area 

2) Standards 3,4,5 (Secondary) - nearby in Chivallo 

3) Standards 6,7 - 23 km away in Panda 

4) Standards 8,9 and 10 are available in Macke. 

Pnmary xhool was generally between 0.1 and 2 km or less than 3 hours walk (Interviews 

1,2,3,4,5). Primary school was understood to mean standards 1 and 2 with secondary 

education beyond this. Subjects taught fiom Standards 3 to 5 included Portuguese, 

Mathernatics, Biology, Geography and History. At this level students were also taught 

"life skills" which included practical exercises such as how to came a spoon, pottery and 

physical education. Secondary school also takes place in Maxixe and Panda 

According to one of the teachers at the school in Chivdo (Secondary school), students 

are taught agriculture and basic ecology as subjects, although it does not appear that they 

are discrete courses unto themselves (InteMew 10). The same teacher stated that 

students are taught about local birds and animals. However, this statement was refbted 
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by another respondent who stated that "the children do not leam about local animals in 

schooi'' (Interview 5).  When asked for examples about what is taught in ecology, the 

respondent said that he teaches: 

a) that people must not set fires in the forest; 

b) that people must look after the trees because they give b i t ;  

c) that some animal species must be protected; 

d) that tortoises m u t  be domesticated (and fed cooked mandioca); 

e) that mushroom and hngi of the forest must be preserved. 

According to one respondent (Interview 14)' it was important that the children leam 

about the forest. When asked about whether it is sufficient that the animals and forests 

exist in books. she responds negatively stating that it wouid be confusing to a child to 

learn about these things in books and &en and not see them reflected in the 'reai world' 

around them. 

Some respondents said that their children do not go to school because there was no 

money (Interview 13) and that money is required in order to have the correct govemment 

registration forms. 

Non-forma1 education takes place when individuals are exposed to information 
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transrnitted outside of the classroom setting. Many individuals had knowledge of: 

local plants, their names, their uses; 

how to use plant resources to make a rope; 

how to erect structures; 

agricu1tura.i practices (when to pant, how to plant, how to prepare land); 

how to prepare di fferent food (cassava, corn); 

Iocal animals, theu narnes and where to find hem; 

how to hunt, shoot, snare local game; 

severai languages. 

Very few people knew how to identify the Olive-headed Weaver or its nest (including the 

secondary school ecology teacher who was able to recognize other weaver species). One 

respondent in particular, a young man who used a walker to move through the forest, 

conectly identified 46 out of 57 birds that were shown to him. Some of these birds were 

local to the area while others were not. The success rate in identification for this young 

man was 8lpercent. This sarne man had several things to say about the Olive-headed 

Weaver: 

a) they only see the bird when they go into the forest; 

b) they see the bird once for every 2 visits in the forest; 

c) they see the büd al1 year round; 

d) they usually see 2 b a s  at a the; 



they never see birds traveling in a group; 

usuaily they see the birds at the top of the trees; 

the "eagle" eats these birds while on the wing; 

no other animal eats these birds; 

they will use a slingshot to kill and eat the bird. 

This section will consider three forms of rnarriage and the relationship between marriage 

and land. The three forms of marriage are: traditional; c hurch; and govemment (O ficial). 

The Forrn of traditional d a g e  is referred to the "labola" marriage (InteMew 1). A 

labola marriage is one in which a bride price is instituted. In the labola system a man may 

meet a woman either through arrangement and mediation by the families or simply based 

upon mutual attraction. If there is agreement between the man and woman to get married 

then the father of the bride sets a price or labofa for his daughter. The price of the 

daughter may be based upon such factors as education; the more educated the woman is 

the greater the price, and the greater the probability of a government (official) wedding. 

The labola is negotiated in cars, cash and other gifts, such as suits ( f o d  clothing) which 

are given to the parents and grandparents of the bride. The labola is paid for by the 
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groom although the groom's family may help out. Once the families have negotiated a 

bride pnce a date is set for a wedding ceremony and party. The ceremony takes place at 

the bride's house while the party takes place at the groom's house. As the occasion is 

deemed special there will be meat and alcohol served. The alcohol (five litres of wine, 

Interview 4), once made by the f d i e s ,  is now purchased fkom stores. The 

responsibility for funding the party is assumed by the groom's family. On the day of the 

rnarriage the labola is delivered by the family of the groom. 

Most males who use the labola system to marry additional wives have fiom one to three 

wives. According to respondents most couples usually have about four children. The 

traditional labola system of rnarriage is the most comrnon. 

2) Church Marriages 

While not obligatory (Interview 2) some marriziges occur in a church. These are not 

recognized by the law (meaning government, Interview 1). According to an interpreter, at 

one time the Govenunent banned ail fonns of church mariage which is why people got 

married on their own. 

Most respondents were not "ofiicially manied". Oficial mamages are those that are 

recognized by the government, through registration in Panda (Interview 1). For example, 

349 



when asked if he has any wives, Augusta (Interview 3) replies '?hree7'. When 1 inquire 

about his "marriages" the f a i l y  laughs, telling me "he is not married!". They mean his 

marriage has not been sanctioned by the government. 

Most men get married in their early 20's while women tend to be manied in their Iate 

teens, aged 17-20 (Interview 1). Marriages may or may not be arranged and this depends 

upon the household (Interviews 1,4). Mutual attraction is the most important factor and 

this tends to sort itself out between individuals. However, if, for example, a son is 

working in South Africa he may write home and request that his fmily arrange 

introductions for him ("1 want a wife", Interview 4). Again. though an introduction may 

be a m g e d  mutual attraction is still important and there is no obligation for the meeting 

parties to move the relationship fonvard. 

4) Marriage and Land. 

The giving or acquisition of land is not an officia1 part of mamiage, but is something that is 

considered a practical, post-marriage process (Interview 2). When a man and woman get 

married they will share land with the groom's family (Interview 4). If there is no land 

chey will move and acquire some. The acquisition of new land is the responsibility of the 

groom (Interview 2) &or the father of the groom primarily (Interviews 3, 4). Thus, in 

sumrnary, the giving or acquisition of land is arrangecl, ofien tram-generationally, by the 

groom's side of the family. Therefore kiaship is patrilineal and land acquisition is 

associated with sons and maieness in this context. 



Most individuals in the study a m  died upon a tractor ("bus") which went by on the 

road once a day into Panda and made the sarne retum trip once a day. Thus an entire day 

could be spent dohg a very simple task such as buying soap and sait in Panda. Some 

respondents said that the tractor was expensive and would therefore rather walk the 23- 

km distance (Interview 4). Some families had donkeys (Interview 4) but most people 

walked . 

7.2.8 Health 

Even though a majority of people used medicines frorn the forest, they also would visit 

the local healer md/or go to the hospital in Panda. Most individuais did not have any 

transportation and would have to wait for the tractor in order to get to the hospital in 

Panda. The most often describeci illnesses and diseases were stomach problems, 

headaches, malana and conjunctivitis. Children are bom in Panda if there is tirne and if 

there is transportation. If these are not available the baby is bom at home (Interview 3). 

Respondents felt that their quality of life would be improved if they had access to: 



transportation ( I n t e ~ e w s  9, 13, 1 5) 

schools (Interviews 9, 13,14) 

welldwater (Interview 2,8,9, 14) 

shops (InteMew 14) 

vetennary help (Interview 15) 

This section will provide a general overview of agriculture and then discuss 3 specific 

areas: obtaining and clearing land, perceptions about land, and livestock. 

Staple crops include beans, cassava, corn and peanuts while a srnall portion grow papaya 

and pineapple. There are several types of beans: butter beans, gigeraleena (Interview 3) 

and nyemba beans. Mature cashews trees are common and found throughout the area. A 

few f m l i e s  culture new trees. 

Most respondents felt that it didn't matter where you planted crops as aü land was the 

same. During droiqht, these crops would be the fint to fail. To compensate for drought, 

some families would plant srnail gardens on the flood plain, in '%et areas" (Interview 15) 

or the "reed bed" (Interview 12) where the soi1 was moist and fertile. This was most 

often done when staple food supplies andor money were in short supply. These flood 

plain crops included lettuce, onion, potatoes and sugarcane (Interviews 12, 16). h g  

droughts the 1 s t  iine of defense was cassava and its laves (when considering cultivated 
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crops only). 

The crops take variable amounts of tirne to mature and the time between planting and 

harvest is variablé - mostly due to the amount of precipitation. Average figures for 

maturation are: beans, 5-6 months; cashew trees, 60 months; cassava, Type A, 6-8 

months/Type B, 12 months; corn, 3-5 months; peanuts, 3-6 months; pineapple, 12-24 

months. Seed for crops is not usuaily purchased but saved from previous year's crops. 

If there is a poor year then it meaw that there is no food and no seed for crops (Interview 

2). 

In general, no fertilizen are added to the soil and no water is added to the soil. One 

respondent said they would use manm if they had it and chernid fertilizers if they 

could afFord it, and if it existed (Interviewl). There is no irrigation and the people depend 

solely on rainfall. Fertilizers also require water and this poses another challenge to 

irnproving soil fertility. Also "beasties" occur if you use fertilizers (Interview 1 ). Other 

animal "pests" which destroyed crops were listed as: "beasties" or insects; Francolins 

(game birds which are scared away or caught with traps); bush pigs; and, at one tirne 

monkeys (now locally extirpated). 

According to respondents the land may be cultivated: indefinitely (Interview 1); until 

cashew and mahogany trees provide too much canopy (about 10- 1 5 years, Interview 4); 

for about 3 years after which the land is ''thed" and one must wait another year before 

planting again ( r i i v ~ e w  8); for about 15-20 years (interview 2). 
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1) ObraNNng and CZearing Land 

Respondents stated that there was not set way of obtaining land, that it could occur in 

several different ways including: simply arriving in the area and taklng land; aniving in 

area and asking resident people for permission (Interview 1,2); asking the local chief or 

secretary where to get land; speak with Department of Agriculture (Interview 8); 

obtauiing a sponsor from the community. 

While the above niay seem Iike separate approaches, they may actually be related. Upon 

aniving in the area people will find a sponsor who will help them find land. Part of this 

assistance may include presenting newcomers to the local chief ancilor secretary who is a 

govemment officia). The chief or secretary rnay assist in speaking with local residents 

about obtallllng land. One respondent said that the govenunent has no control over the 

land (Interview 1). 

For approximately one half of d respondents the land they are now farming was 

onginally forested. Respondents felt that where they plant crops is irrelevant - "al1 land 

is the same" (Interview 1). 

The amount of land being utilized by any one respondent or farnily was difficult to 

assess. Most did not know the size of their land. Those that did estimate the size of 

their parce1 or parcels of land estimated them to be between 2 and 6 ha. When multiple 

parcels or large parcels of land are owned not al1 of the area or d of the parcels is always 
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utilized. Oflen some parcels or areas are left as forest until needed ("on1 y haif the land is 

cultivated"; Interview 1). 

It is expected that qons will continue to f m  (Interview 2) and indeed when some children 

and young men were asked where they would like to live they responded that they 

preferred the farm (to a city) because "it can give us everything we need" (Interview 7). 

When it is determined that land is to be used for agriculture it is cleared cornpletely, 

including any plants or trees that provide fruit or medicines (Interview 2). The majority 

of respondents indicated that it is men who c lm the land (see Section 3.2.1 1). Cashew 

trees are either planted or left on the land as are Natal Mahogany trees (Interviews 13. 

14, 15, 16). One respondent stated that leaving any trees behind would affect 'yield" 

(Interview 8). Clearing is largely manual with the aid of simple tools such as a machete. 

Clearing the land will occur through one of two methods or a combination of botb. The 

two processes are 'ring barking' and buming. Ring barking refers to the removal of the 

bark and cambium layer in a ring around the üunk of the tree usually within a metre of the 

ground. The cutting of these layea interrupts the flow of nourishrnent fiom the leaves to 

the roots of the tree. The roots evenhially starve, and the tree dies - a process that talces 

about a year. The machete is used for ring-barking. Altemately, trees may be burned, 

which is said to be a faster method ( In te~ews 1,s). B m h  and deadfàll material is piled 

against the trunk of the tree and burned. When the tree falls the branches are cut up 

(using the machete) and used to burn down other trees, or is used for firewood or other 

uses. Sometimes the tree does not fa11 on its own and it is lefi. Crops are planted around 



it. Eventually the tree will fall, ofien as a result of hi& winds. The tree is then bumed 

where it fell or chopped up and used for firewood. Figure 50 shows bumed trees and 

interplanted crops of maize and cassava. A combination of both M g  barking and buming 

c m  be used as initial ring barking causing the death of the tree will make the tree weaker 

and easier to burn or be felled. The roots of the tree are not removed as the use of tire will 

allow aimost complete combustion and this is viewed as fertilizer (Interview 1). 

2) Perceptions About Land 

Most respondents felt that there would always be enough forest for them and their future 

offspring (Interviews 13, 15). Most respondents did not feel it was important to Save 

any forest, that ''there would always be forest" (Interviews 1, 8). Children and 

adolescents supported this view, stating that "when we are older there will still be plenty 

of forest left" (Interview 7). 

Opinions regarding the amount of forest and its relationship to animals was varied. Some 

respondents felt that when the forest was cut down that animals simply move to new 

forest (Interview 12). 

Regarding conservation a few respondents felt it was important to Save some of the forest 

(Interview 1 1, 12, 13), stating that it provides a context for education (in order to teach 

children about animals and forests, they must use books. However, if the animals and 

forest in the books do not exist in 'real' life it will be conhising for children (Interview 
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W r e  50: Tree removal via burning, clearing and planting of maize and cassava. 
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14). Further, some respondents felt that if a protected forest was implemented that it 

would have to be implemented f' away because some forest animals are bad for man like 

scorpion, cobras, hippos, bush pigs, monkeys and Francolins and these anirnals could be 

kept there (Interview 4, 5, 11). 'Bad animals' were interpreted to be those which could 

cause harm humans either directly (physical damage) or indirectiy (through removing or 

damaging crops). 

Land is usually transferred to the eldest son upon the death of the head of the family. 

The son then becomes the new head of the farnily (Interviews 1,3) 

The idea of regdation of land use is touched on by one respondent when he cornments 

that when the sawmill was in operation there were areas where the people were not 

allowed to cut but now everyone could cut where they wanted to. When asked where the 

biggest or most amount of forest was, most respondents said ba t  it was on the west side 

of the road (Interviews 9, 15). This, coincidentally was where most of the animak were 

said to be found and where hunting took place. 

3) Livestock 

Most families had one or more pigs, goats or chickens. Ducks were less common. Some 

families had cats or dogs. Few famea  had cows or donkeys which could be used to plow 

the field or for transportation. About half of the famers had once owned cattie but they 

had been killed or stolen during the war. 



Part II : Economic 

7.2.1 1 Labour 

Work in the fields begins early in the moming when it is cool enough to waik to the fields 

and work in them. Men will usually perform tasks such as tree felling and plowing while 

females will hoe, take care of the children and prepare me&. Both sexes will gather 

wood, or fmd thatching. People rest during the hottest part of the day (Intewiews 2, 

3,596). 

While there is some division of labour as stated above, there is also a tendency for 

everyone to work as required or when an opportunity arises to rnake money. For 

example, although it is usually women who clear land d e r  the trees are felled men will 

perform this task if k i n g  paid by someone to clear their land (Interview 1 1). 

About half of the respondents had, at one t h e  or anothw, been involved with sawmills. 

Many respondents came to the study area to work for the local sawmili (Interviews 4, 8, 

9). For example, "Maderno" (meaning "woods of Mozambique") was the local sawmill. 

Eventuaily the sawmill closed d o m  and then was bumed down by "bandits" (Interview 

1 1). Some individuais were involved with other sawmills before they came to the study 

area (sawmill in Mawaelea; h t e ~ e w  2) or are presently involved with sawmills at other 

location, such as the sawmiii in Massinga (InteMew 1 1). The s a d  which used to be 

heie has apparently moved to Maxixe. The sawmill used to pay 7,000 Mt per month 



( 1  0,000 Mt = approximately $1 .O0 US in 1997). 

The preferred species sought and harvested by Maderno included (Interviews 7 and 9): 

a) "chanfuta" - Afielia cuanrensis, Pod Mahogany 

b) "um bila" - Pterocarpus agolensis 

C) "rnits~ndo'~ - Brachystegia 

Not al1 farnily members stay and work on fmily land. Some farnily members (usually 

sons) go to work in Maputo, the capital of Mozambique, or in South Africa (Interview 

3). Jobs in these other areas include taxi driver (in Maputo, Interview 1; Mauixe, 

Interview 2). According to one respondent (Interview 5). when males are finished 

schoolhg they will try to Tud a job elsewhere. This was supported in interviews with 

young men who stated that they would lave  their home when older to look for work 

(Interview 7). If they do not fhd work they retum to work on the f m .  Women stay 

until they are of manying age and then they go to live on the groom's land with the 

groom's family (Interview 5). 

7.2.12 Trade 

If there is extra food it may be sold or traded (Interview 4). Trade and purchase most 

oflen occur in exchange for capdanas, condensed milk, corn, nce, salt, soap, sugar, seed, 

oïl, peanuts, coconuts, cloth or clothes (Interviews 1,  2, 3,4, 5) and these exchanges take 
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place at the local market or in Panda. Trading in Maxixe will fetch a higher price 

(Intewiew 1). However, transportation and funds for transportation are required. 

Cassava, dned and ground, is one of the most common comrnodities to be tmded 

(Interview 3). 

Respondents indicated that there was very little in the way of crafls or goods that were 

produced and sold (Interview 2). Apparently some people in the area make hats, baskets 

or mats but these were not seen at the locai market (Interviews 2, 3). Some families cut 

and sel1 reeds (Interviews 2,4, 5). Other items available in the local market in the study 

area included: parfiin, bags, biscuits, and wash powder (Interview 1 1). 

7.2.1 3 Commerce 

If  there is extra money people will purchase things for the house or place it in the bank. 

When FRELIMO first carne here people would hide money (Interview 1). One 

respondent stated that only people who work outside of the area (South Africa for 

example) requk banks (Interview 4) and similarly another respondent stated that "only 

those who work outside the home have a bank account" (Interview 4). In contrast to 

these statements some families (both husband and wife) had bank accounts in Panda 

(Interview 3). 

Costs of certain products were: bundle of reeds, 5,000 Mt; sugar, 10,000 Mt per kg, sal?, 

5000 Mt per kg; tinned fish (Pilchards), 7000 Mt per tin; maII cigarettes, 5000 Mt per 

pack. Game is usually sold in pieces and is sometimes cooked before it is sold. Most 



people cannot afford to buy the whole animal. The following prices for game and 

domesticated animais are mentioned (al1 prices are in US dollars at 1997 exchange rates): 

duiker (whole), 200,000 Mt = approx. $20.00 US; duiker (pieces), 100,000 Mt (once ail 

pieces sold total for animal is approximately $10.00 US); chicken (cuck), 70,000 M t 

(approximately $7.00 US); chicken (hen), 25-35,000 Mt (approximately $2.50 to 3.50 

US); wild pig (pieces, cooked), 10,000 Mt (S 1 .O0 US per piece). Most respondents said 

they would take other work if they could find it. 

Part III: Ecological 

7.2.1: 4 Food and Water Securitv 

In addition to the nutritional effects that water provides, the act o f  obtaining water has a 

variety of cultural effects mostly due to the long distance to walk, which consumes vast 

amounts of time and affects the daily rhythm of activities. Water also effects social 

attributes such as socializing, networking and the physical location of farnilies and power. 

Ultimately, however, the need for water is physiological and is  placed under the heading 

of generalized ecological needs. 

Most often it is the months between August and December that provide the least food 

security (Interviews 9, 13, 14, 15, 16) due to insufficient rainfall. If there is no min there 

is no food. While p u n d  cassava (Figure 5 1) is a staple the last line of defense, drnmg 

times of drought cassava !*ives may be eaten (Interview 1,3) unless people have enough 



b r e  5 1 : Pouding of Cassava root, a staple of the local diet. 
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money to buy food. One respondent specifically identified the b i t  of Bulanita (%do" 

tree), referred to as "innilo", as something to eat during the drought (salt is required to 

boil the imer seed in order to remove the seed coat; this after the shell of the h i t  has 

been removed.). A photograph of a young man opening this fniit is show in Figure 52. 

Water is usually available fiom both the stream and wells. The distance to obtain water is 

highly variable fkom "close by" and "just across the road" (Interviews 2, 13) to a few 

kilometres (Interviews 4, 5) or an hours wak (Interview 3, 14). Some respondents 

complained that the water was brackish and does not taste good (Interview 2). 

7.2.1 5 Use of Natural Resources 

In general. Bruchystegia, also known as "mitsondo", is not used for constniction because 

it rots too quickly (Interview 4, 9), nor is it used for tools as it is not strong enough 

(Interview 7). The sawmill that existed between 1974 and 1988 w d  mitsondo for 

making doors and window h m e s  (Interview 2). 

The inner bark of Brochystegia can be used to rnake rope while smaller and younger trees 

can be used as poles. The imer red bark is also used to treat ulcea of the mouth. The 

wood itself is used for building houses and fumiture according to some respondents 

(Interview 7). Other respondents said that other than the sawmill's use for the wood 
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b r e  52: A young man opens ûuit fkom the Balunites spp. tree. 
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they knew of no other use (InteMew 3). Durhg one interview, when a respondent was 

asked if a grain silo was made of Brachystegiu, the respondent said "no". The wood is 

used primarily for fuewood ( I n t e ~ e w  4). 

Respondents consumed a variety of foodstuff.5 fiom the forest including plants 

such as: amanil10 vine, which bears f i t ;  'kakana", a type of climber used as 'a tea; 

"mafuni", Trichelia emetica (Natal Mahogany) for both f i t  and oil; bbmasala" or 

Strychnos (Green Monkey Orange); "makwakwa" , another plant fiorn the Genus 

Strychnos; "majajaua"; "mateetee", a grape-like fruit from a bush; "mabobo", a 

reddish h i t ;  "mavilu" or "vilu", Vinguira fauta (Wild Meddler); waterbemes and 

lichen, Usnea, used for toilet paper, menstruation and medicine. 

Wild animals are utilized frequently as a source of protein (Interviews 13, 14, 15). Most 

respondents ate wild garne which they either killed themselves or purchased fiom hunters 

or the local market. The following is a list of animals that respondents said they ate: 

antelope (small); elephant; gazelle (2 types); gerbils (brown backfwhite fiont, 1 am sho wn 

"rat" traps; InteMew 1); tortoise eggs (offerëd to me in camp); wild pig; fmncoiins (killed 

using a slingshot); guinea fowl (slingshot); doves (slingshot); green pigeon (slingshot); 

black-eyed bulbul; parmt; spur-winged goose; mongoose (slingshot); rabbit (Spring Hare; 

SI ingshot); reed brick; hi ppo; nyala; baboon; vervet; srna11 birds including Olive-headed 

Weaver (slingshot); bW eggs; zebra; and hdu.  

When asked if there were more or less animals than five years ago, respondents stated 
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that there were fewer animals. The respondents used to see kudu, many hippo, monkeys, 

bush pigs, gazelies, budh buck (duiker), and macaqw, but now they only see monkeys 

which are far away and that they kill with dogs (Interviews 4, 5). There are still two 

hippos down in the river near Chivallo. When one respondent was asked why no one had 

killed the hippo he replied "because no one has the means" (Interview 4). In addition he 

stated that if the hippo threatens the crops they will send a message to Panda and 

someone will corne out and kill it. According to one respondent there are still reed buck, 

bushbuck, nyala and sable on the far side of the river (Interview 1 1). In this same area 

(west side of road) another respondent said there were still reed buck, bush buck, nyala 

and sable in the forests (Interview 12). He also said that they are noi allowed to kill the 

sable because the DNFFB would get mad. 

Other (InteMew 14) natural resources utilized included honey and cactus. The honey is 

gathered by finding bees in the forest and opening a small hole in the tree through which a 

cassava leave paste is placed. The paste causes the bees to leave and the honey is 

collected. The cacti are not indigenous to the area but grow sporadically in the forest 

(Genus Opuntia). The cacti were used by one respondent to make a fence around his 

household and adjacent dwellings (InteMew 2). 

According to some respondents the govemment recognizes a hunting season fkom 

September to December and outside of this period they are not allowed to take game 

(Interview 2). Game is hunted with dogs, bow and arrow, slingshot, snares and rifles. 

Some respondents stated that people with hunting licenses h m  Panda hunt in the area 
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One respondent who identified himself as a 'professional' hunter said that he uses a bow 

and m o w  by day and at night he uses the same with a head lamp. He says that he is not 

ailowed to kill the hippo, according to the govemment. There are also crocodiles that 

they are prohibited fiom killing but the young ones are sometimes caught in mares. 

These young crocodiles are let go. He afso collects bird eggs to seli and eat. This 

respondent tends to move from area to area, spending up to 3 days in an area, in order to 

hunt. He walks 20 to 21 km to hunt animais and concentrates his hunting on the far side 

(west side) of the river. He uses logging trucks to get to distant hunting areas. 

A majority of the respondents use forest resources for medicine in some fom (Interview 

1). There were several levels of understanding and use of forest medicines: 

a) a small proportion of respondents would only use a hospital and did 

not use forest medicines (6 percent). 

b) some respondents would use medicines fiom the forest to cure 

themselves and if this did not work they would then see the curandeiros 

(56 percent). 

c) some people would consult the curandeiros or sharnan or herbdist 

when sick and receive medicine fiom the forest through the curandeiros (28 

percent). 



d) The rernaining respondents (10 percent) had variable responses to 

questions regarding the use of forest medicines including: a respondent 

who thought the curandeuos to be a bad person (laughingly refend to as 

"rnafid'; Interview II) ;  a respondent did not know the medicinal plants 

but his mother did and she would gather the medicine (Interview 11); 

several respondents did not use plants, did not know the names of the 

plants but could identifi hem and state their uses; some people would 

take medicine from the forest and if this did not work they would go to the 

hospital in Panda. 

Of those respondents who obtained medicines form the forest examples of plants 

included: "kakana", used for malaria; "man root", for sores on the legs (Interview 4); 

"miçodudo", for conjunctivitis; and papaya root, for toothaches. 

Some respondents said they liked to walk in the forest to pass the time (Interview 14) 

while othen stated that they do not spend any time in the forest (Interview 13). The 

forest also posses a cornplex network of paths which offer shade if one is travelling 

through the forest. The forest also offea shade to people as they wait at the side of the 

road for buses. 



Part IV: Political 

7.2.16 Foms of Government 

There is a traditional chief in the area and meeting the chief is often a focmality simply to 

announce your presence and reasons for king in the area. At the same location there is a 

politically appointed secretary who acts as liaison to the governrnent. 

There was confusion about whether or not people paid taxes to the government. Most 

respondents said they do not pay taxes. One respondent said that they pay a "head tax" 

once a year for miles over the age of 18 (Interview 6). 

7.2-1 7 Govemment Assistance 

There was confusion about the role of the govemment in agriculture and indeed some 

people did not know that the DNFFB and Ministerio Da Agricultura Y Pesca even 

existed (Interview 1). When asked if the Govemment ofTered any assistance to farmers 

some respondents said 'ho" (Interview 21, while othen (approximately 64 percent) said, 

' ies,  during the war". The assistance given during the war was in the form of beans, 

corn, peas, oil and hoes. These commodities were distributed in Panda gïven its relative 

safeness. The üovemment also has seeds available for purchase. One respondent 

purchased nce, nyemba beans and maize fiom the government last year (InteMew 5). 

When assistance is offered it is offered closea to where the chief lives. For example, 



when wells are put in they were put on the far side of the river, closest to the chief 

(Interview 2). 

7.2.18 Other Forms of Assistance 

Some respondene said that the Red Cross used to give aid during and irnmediately after 

the civil war ( 1  975- 1992) but that this aid had been discontinued. The Red Cross gave 

dried beans, dried corn, fish (salted cod), cooking oil and at times offered some technical 

assistance. Other respondents said that they thought they received some fon? of aid but 

did not know what this aid was. 

7.3 interview Questions 

1) May we ask about y our family ? 

2) How large is y our farnily ? 

3) How many p eop le live here? 

4) Who is t h e b ' h d o f t h i s f ~ ?  

5) Whaî lan- does y our famdy sp& 

6) Have y ou always lived here? 

7) Why did y ou choose to live here? 

8) How were you affectecl by the war? 

9) Wher e are y our parents ? 

10) How rnany of y our children are married? 



11) How does one deci& who they wili marry? 

12) How does courtship and the ceremny take p lace? 

13) Where do marriap take place? In a church? 

14) At what age do people e t  married? 

15) Where is the churdi? 

16) Do you go to a church? 

17) Where will the newly mmkd coup le live? How will they pet land? 

18) Where do t hey get the land? 

19) Who will workthe land? 

20) How much land do y ou have here? 

21) What do you do if you want more land? 

22) 1s there enou& land for y our children? Your gandchildren? 

23) How far does the forest go? 

24) 1s t here ot her work t hat can be done in t his area? 

25) What is grown on this land here? 

26) When are the various crops p lanted and harvated? 

27) Do you use fert lizer? 

28) Do you use watet? 

29) 9)ere do you get watex? 

M) Does it matter where you plant your crops? 

31) How do you clear the forest? 

32) The trees t hat are felled (Brachy stegia) can t hey be used for any t h g ?  

33) Do you have any equipment for faimhg or c l d g  the forest? 



34) Are you ever withait food? 

35) Whai do y ou do when y ou are withait food? 

36) What t ime of y ear does the shortas of food usualy occul! 

37) Does the govemment offer y ou any help? Ot her o r m a t  ions? 

38) Do you ever have an excess of food? What do y ou do with it? 

39) Do y ou have livestock? 

40) 1s it important to leave any of the forest? Why or why not ? 

41) What does the forest p rovide? 

42) Are t here any animals in the forest? 

43) Do forest animais cause probkrns for y our crops? 

44) Cm y ou eat any of the animds from the forest? 

45) Which animds can y ou eat? 

46) What birds are g ~ o d  to eat? Do y ou eat the small ones? 

47) Do y ou eat wild bird's ew? 

48) Are they easy to fmd?Do you have to walk far? 

49) What else doesthe forest provide (food, medicine, fuewuod)? 

50) Are there foods that can be gethaed from t he forest? 

5 1) Are t here mediches t hat can be gat haed from the forest? 

52) What do y ou do when y ou are sick? 

53) What kind of illnesses do peop k get? 

54) Do y ou go to a hosp ta1 or shamai (herbalisü'%mranday-m? 

55) Do you go to Pandaor other towns or citics for any reasm? Why? 

56) What do y ou p urcbase there? 



57) Do y ou have t ransp ortation? 

58) What do you do on a typicai day? 

59) Do you make anything that you sell? 




