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rest-steppe

ntroduction

cological perceptions in indigenous re-
urcemanagementareimportantfor three
easons. First, the study of perceptions is
ential to understanding and predicting
resource management decisions of lo-
al people. Second, an understanding of
cological perceptions, their relation to eco-
gical conditions, and their bearing on
ehavior is crucial to the designand imple-
entation of development projects and
icies. Finally, ecological perceptions
vide a potentially useful approach to
nd_erstanding theinteractions between the
lysical laws that govern the behavior of
tural systems and the human experiences
hat influence how people interpret and
eract with these systems. The paper has
ee parts. It begins with a definition and
iscussion of ecological perception. Thena
onceptual model describing the role. of
logical perception in resource manage-

Nt decisions among Mongolian herders
the forest-steppe zone.

1e role of ecological perception
indigenous resource management:;
case study from the Mongolian

toralists of the forest-steppe, illustrating how herders use ecolo gical and social criteria to make decisions
camp locations and to assess development proposals. The case study also reveals how macro-scale
litical and economic changes in Mongolia affect local resource management decisions.

Defining ecological perception

The word perception originates from the
Latin perceptus, ‘the act of taking posses-
sion, obtaining, receiving.” (Webster’s Third
New International Dictionary 1986). Sen-
sory perception is our principal means of
obtaining information about the world.
Perception also refers to the ways in which
the world acquires meaning for us. For our
purposes, three levels of environmental
perception can be distinguished. Sensory
berception is the direct response of senses
to external stimuli and determines, liter-
ally, how wesee the world. Cognitionis the
transformation of sensory datainto empiri-
cal knowledge about the world. It is the
process of using sensory information to
organize and classify the world.
Conceptualization is the formation of a
broad concept of human and ecological in-
teractions—the construction of a world
view. Conceptualization is the process
through which landscapes acquire social
and cultural meanings, meanings reflected
in values and attitudes towards the land.
Sensory perception, which is largely a
function of human biclogy and.environ-
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ment, will not be discussed here. As f

, Tth
othertwo, cognitionand cc:ncepf;uahz‘;,ﬁ0

of the natural world interact and inflyg, )
one another. However, it is useful fo ma

the distinction between the empir,
knowledge of the natural world thatjg,
flected in indigenous systems of classiﬁCa
tion and resource management Pracj,
and the conceptualization of natura| and
social order that constitutes the broyg N
cultural and social context in whidh -
source management decisions are Mag
Bothecologicalknowledgeand the concept_'
ualiza_tionofhumanandecologicalsystems
affect how resources are managed, »
Richard K. Nelson (1983} writes ‘of the
Koyukon people of Alaska,
Koyukon perceptions of nature are al; .
ontwointerconnected levels. The firstofty,
is empirical knowledge ... but their Percey,
tion of the natural environment extends e
yond what Westerners define as the ety
cal level, into the realm of the spirity,
Koyukon inherit an elaborate system of i
pernatural concepts for exploring and
nipulating the environment... Fyrthermg,,,
behavior toward nature is governed by, , -
array of supernaturally based rules that , n
sure the well-being of both humans ang the
-environtnent. (p. 15)
- This paper explores the nature of fcq.
logical perceptions as knowledge ang s
meaning and examines the ways they af.
fect resource management behavior. By
the cognitive and conceptual realms of §
ception are structured by rules that detg,.
mine on one hand how knowledge aby,
the land is ordered and used and on t
other what constitutes socially and cul
ally appropriate behavior with respect N
people, land and other organisms. T o
major tasks are determining what theg
rules are, how they function, and to wh
extent and under what circumstances t
are violated.

N
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Cognition: ecological perception
as ecological knowledge

The study of traditional ecological knowl-

. edge originated with ethnoscientific inquir-

ies into indigenous systems of classifica-
Esnlr:r(\)dl?i«gmomy (Conklin 1957, Betlin,
Breedlove and Raven 1966, Berlin 1.992).
Ethnoecology emerged from ethno_smence
to focus on indigenous perceptions of
larger-scale ecological entities (suchas plant
communities) and ecological processes
(Brosius et al. 1986, Fowler 1977, Frake 1962,
Nabhan et al. 1982, Frechione et al. 1989).
With a few notable exceptions, the be-
havioralimplications of indigenous knowl-
edge have been largely overlooked, and
empirical works relating perce?ptlons and
resource management behavior are few
(Johnson 1974, Conklin 1957, Alcorn 1981
and 1989, Brush 1980, Martin 1982). Thos.e
that do exist examine predominantly agri-
culturalsocieties,withonlyaseverah:v?rks
addressing local knowledge or de?msxon-
making among pastoralists (Niamir 1990,
Agrawal 1993, de Boer and Prins 1989,
Scoones 1992, Martin 1982). R(?ce.ntiy, the
increasing recognition that existing local
knowledge and management systems are
the appropriate starting point for f:iex‘relo'p-
ment has led to greater interest in indig-
enous resource management from an ap-
plied perspective (Brokensha and Werner
1980, Inglis 1993, Johannes 1989, Toledo
1990, Oldfield and Alcorn 1991, Berkes
1 ) '
99"?3adiﬁonal ecological knowledge is lo-
cal and indigenous people’s lfnowledge
about the physical and biological wo'rld,
including climate, soils, water, vegetation,
wildlife, and domestic livestock. S'uch
knowledge can take several forms: taxo-
nomic and structural knowledge of indi-
vidual organisins and entities; .kno?vledge
of thespatial and temporal distrabu.hon and
diynamics of organisms and physical phe-
nomena; knowledge about intgractlons
among organisms and about physical proc-
esses; practical skills and methods for. the'
management and use of natural materials;




itutions that allocate and
ource use, and provide for the
nowledge and skills (Johannes
1990, Niamir 1990).
ological knowledge in-
ed cultaral knowledge and
acquired from direct personal
and experimentation. Knowl-
echnology arealsoobtained from
groups and subsequently
mir 1990, Brosius ef al. 1986,

(Niamir 1990, Alcorn 1981,
Berkes 1993, Hutterer 1985).

mﬂcant resource management
re based on social relationships

he timing and location of graz-
g nomadic pastoralists often de-
n systems of land and labor allo-
nd reciprocity among and within
. Thus, as Alcorn (1981) points
urcemanagemententails themain-
4_0f__-s:_ocial and well as ecological re-

Jledge is rarely uniformly shared
ommunity, yet variations in eco-
nowledge have seldom been stud-
$1974, Alcorn 1981). Alcorn (1981)
ied a number of factors, biological
ysical, economic, cultural,social and
at affected how Huastec indi-
perceived plant resources. For ex-
perception of the resource value of
epended on economic factors such
llocation of time and space needed
pagationand processing, theoppor-
ost-and risk of adopting use, the
quirement for collection and
sing, and the potential for income
tion. Alcorn contends that percep-
) lants and their resource value de-
s on whouses them and what they are
or. Thus, perceptions of natural re-
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sources depend upon theresourcemanage-
ment objectives of the perceiver.

When several distinct cultural or social
groups share the same resource base, dif-
ferences in perceptions may be even more
dramatic. Not only do these groups pos-
sess different conceptualizations of the
natural world, they also perceive the ‘facts
of nature’ differently. Such differences fre-
quently lead to conflicts over the manage-
ment of resources (Spooner 1987, Laksono
1988, Alcorn 1989, Huntsinger 1994}, often
to the detriment of the land as well as its
inhabitants. Experts whose ‘scientific’

sknowledge opposeslocal customand prac-
tice often play key roles in these conflicts.

As is well known, a great deal has been
written about the ecological and economic
irrationality of pastoralists and, more re-
cently, their rationality (Herskovits 1926,
Harris 1966, Hardin 1968, Widstrand 1975,
Sandford 1983, Western and Finch 1986,
Coppocketal. 1986, Livingstone 1991). Such
scientific and bureaucratic interpretations
of traditional subsistence systems under-
write the development of natural resource
policies in the Third World. It is important
recognize that differences in ecological
perceptions stem not only from divergent
ideologies and world views, but also from
radically different epistemologies. Some-
what humbled by the failures of past de-
velopment projects many rangeland scien-
tists are now giving greater credenceto the
‘rationality’ underlying traditional man-
agement practices (Sandford 1983, Coppock
ef al, 1986, Ellis and Swift 1988).

Conceptualization: ecological
perception as world view

Empirical knowledge of the environment
is one aspect of ecological perception. An-
other is the symbolic significance of the
landscape. What does the land mean, what
values are attributed to it and how are hu-
man-nature relationships conceived? The
answers to these questions have important
implications for resource management de-
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cisions. Avast philosophical, historical and
anthropological literature addresses these
issues (White 1967, Tuan 1974, Nash 1967,
Cronon 1983, Merchant 1989, Everendon
1992, Oelschlaeger 1991, Toelken 1976} and
itsreview isbeyond thescope of this paper.
However, I will briefly outline the signifi-
cance of this cultural and ideological com-
ponent of ecological perception and offer
two examples of its relationship toresource
management.

Dove (1992) argues that the meaning of
a landscape is created and transformed
through a dynamic and dialectic interac-
tion between natural and cultural systems.
Ecological perception and resource man-
agement behavior are neither entirely so-
cially and culturally constructed nor are
they products of simple environmental
determinism. Rather, the dynamicinterac-
tion among ecological conditions, patterns
of httman use of the landscape, social rela-
tions and cultural interpretations is driven
by political,economic, social, demographic
and environmental trendsand events. Dove
(and others: Peters 1984, Moore 1993) use
careful historical accounts to elucidate the
ways in which the definition of resources
affects and is affected by their use. Strug-
gles over the use of land, they argue, are
struggles over its meaning. Two examples
of this dialectic are Dove’s account of the
transformation of the meaning of jungle’
inPakistan, and Huntsinger’s study of con-
flictover the use and meaning of parklands
in California.

Dove recounts how the original term
jangala referred to a savannah maintained
and used primarily by pastoralists who
prevented secondary growth of dense
brush and forest by grazing theirlivestock,
burning and logging the forest (p.235). In
the cultural geography of ancientIndia, the
dry jangala was equated with purity, civili-
zation and the union of nature and culture,
while moistareas called anupa represented
filthand barbarism. The contemporary term
jangal has a nearly opposite meaning, de-

noting true forests (as opposed to open -

savannah), and is perceived as a wild, dan-

gerous and uncivilized place. Dove at-
tributes thechangein meaning to thechange
in how the landscape is used. Where once
jangalaencompassed all of society when the
Aryans practiced an extensive agro-pasto-
ral lifestyle, the ‘wild’ jungle now lies out-
side and on the fringes of an intensively
cultivated and managed agricultural land-
scape.

Whereas extensive, long-cycle useof the land
obliged society to view agriculture and civi-
lization within the bounds of nature, inten-
sive, short-cycle uses do not. Whereas soci-
ety oncedepended upon the natural dynam-
ics of vegetative succession to restore the
productivity of the land during fallow peri-
ods, society now views these dynamics as a
threat. Whereas extensive practices caused
society to honor nature and natural proc-
esses, intensive practices lead society to sus-
pect and disparage natural processes—as
implied in the conternporary use of the term
junglees ‘forest [people] in derogatory fash-
ion. (p. 242) :

Dove argues that this change in the use
of the landscape, reinforced by the change
in the meaning of jungle, furthered the in-
terests of the colonial British government,
which could more easily govern a seden-
tary population.

The second example comes from the
rapidly developing suburban landscape of
central California, where 18,000-acre Mt.
Diablo State Park is quickly becoming an
island of undeveloped open space in a sea
of upscale subdivisions (Huntsinger ef al.
1994). A struggle has developed over the
meaning and managementof parklands as
the state park administration interprets its
mandate to manage the park as a ‘native
environmental complex’ in which natural
processes dominate (p. 14). The adminis-
tfration’s decision to eliminate livestock
grazing in the park conflicts with local
ranchers’ perceptions of the landscape and
the role of livestock in it. Environmental
groups support the state park’s decision,
while local homeowners whose property
abuts the park boundary side with the
ranchers because they fear that theremoval




I creasetheriskofwﬂdfires
heirland. Eachinterest group
ts own image of the park
epresents. To park scientists it

stern’, thatshould beallowed
h as little human interfer-
le. ;_Envirpnmentalists share
ption but imbue the park with
Jlues, viewing it as a refuge
and naturalists from the en-
e of urbanization. Ranchers
a forage resource and view
 appropriate and historic
e California landscape. For lo-
wrers the park represents both
nd a threat to the value of their
nd their ability to enjoy it. Ironi-
‘the removal of cattle grazing at
e park will be obliged to bull-

park land for grazing.

two cases illustrate how changing
tical-economic, social and demographic
ffect how land is used and per-
. As Dove asserts, the link between
ral and natural systems is dialectical

ipeof , “as changes take place in culture
e Mt. ture, they provoke related changes in
\g an or, and so on”. (p. 232) These trans-
a sea ations of meanings and uses of land-
et al. pes over time highlight the importance
T the orical analyses of ecological percep-
dsas ‘and resource management practices.
s its

ative '

tural role of ecological perceptions
linis- resource management:

stock a conceptual model

local B

rand e notion that ecological perceptions are
ental cial to understanding resource manage-
sion, behavior is not novel. In 1962 Frake
serty

| the An ethnographer, then, cannot be satisfied
oval _with a mere cataloguing of the components
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of a cultural ecosystem according fo the cat-
egories of Western science. He must also
describe the environment as people them-
selves construe it according to the categories
of their ethnoscience. From a presentation of
the rules by which people decide upon the
category memberships of objects in their ex-
perience, an ethnographic ecology can pro-
ceed to rules for more complex kinds of
behavior, killing game, clearing fields, build-
ing houses etc. Determining the requisite
knowledge for such behavior shows the eth-
nographer the extent towhich ecological con-
siderations, in contrast, say, fo sociological
ones, enter intoa person’sdecision of what to
do. The ethnographer learns, in a rather
meaningful and precise sense, what role the
environment in fact plays in the cultural
behavior of the members of a particular soci-

ety. (p. 55).

An understanding of ecological change
must incorporate lived human experience
of the world, and show how this experi-
ence translates into behavior that in furn
influences ecological conditions. The nexus
of these interrelationships is human per-
ception, which affects ecology through its
influence on resource management. Eco-
logical perceptions in the forms of knowl-
edge and values constitute sets of decision
criteria and behavioral rules with respect
to land, people and other organisms. The
role of ecological perceptions in resource
managementcanbeevaluated by the ‘good-
ness of fit’ between anindividual’s percep-
tions and her resource management
behavior. To what extent and under what
circumstances do people follow the ‘rules’
encompassed by their cognition and
conceptualization of the natural world?
When and why do they fail to behave ac-
cording to these rules? One obvious re-
sponse to thelatter question is thatecologi-
cal criteria are notthe only criteria thatenter
into resource management decisions. Nev-

~ertheless, by examining the relationship

between perception and decision we can
gain abetter and moreexplicitunderstand-
ing of the diverse factors underlying re-
souirce management decisions and the ten-
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sion between competing decision criteria.
Such understanding may, in turn, help to
predict resource management decisions as
well as contribute to the design of policies
and projects that enable local people to
make full use of their traditional ecological
- knowledge and values.

The simple model offered here (Figure
1) summarizes how ecological perceptions
are shaped by both ecological and social
interactions. Decision criteria consist of the
behavioral norms and cognitive rules that
derive fromknowledge aboutand concept-
ualizations of the world, as well as criteria
based on social and economic considera-
tions. Local socialand economicconditions
are driven in part by ‘events and trends
external to the local or even regional eco-
system, such as commodity prices, politi-

cal strife,immigration and emigration. So-

cial and economic conditions are also .
fected by the consequences of local resoure,
management decisions (indicated by ,
dashed feedback arrow in the illustration). |
Decision factors are weighted accordingty
ecological and social criteria and a decisiop, 3’3
is made resulting in a particular resource |
management action, such as planting 5 §
particular crop, applying fertilizer or sell.
ing livestock, among others. Such activity |
may or may not eventually affect ecologj.
cal conditions. Ecological conditions are
affected both by abioticand climatic eventg
and trends and by anthropogenic and non.
anthropogenicecological interactions. Eco-
logical conditions may have feedback ef-
fects on climate as well as on local socio-
economic conditions and, indirectly, the
larger political economy.

Figure 1. Conceptual model of the role of ecological perceptions in indigenous resource

management

ecological
perceptions

political economy
& demography
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otintended tosupply the
making rules, which are
nd place. Themodel does
ic tool with which to gen-
ypotheses about the com-
1s of perception, behavior

tem The utility of thisapproach
pts to explain resource man-
1 the local person’s—the ac-
of view, taking into account
1 and socio-economicinputs

cep ninresource manage-
ecisions of Mongolian

nd possibly. as many as four
dyears.N omadicpastoralism con-
to bea dominantfacet of Mongolia’s
d economy in the late twentieth
Mongolia’s pastoral economy has
a number of political and social
rough the centuries, including
ajor transitions in the past seventy
e first, in 1921, was a communist
that eventually led ali Mongo-
rders to join herding collectives. In
llectives, herders tended state-owned
for a salary, while keeping a lim-
wimber of private livestock for sub-
euseand trade. The second, in 1990,
ademocratic revolution and economic
lization program that led to the pri-
ition of 70 percentoflivestock and the
ntling of the herding collectives.
Aongolia’s long history of nomadic pas-
ismand the pervasivenessof anomadic
oral ideology in Mongolian culture
ggest that Mongolian herders possess a
tore of traditional technical and eco-
cal knowledge that enables them to

‘acts
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persist, if notthrive, in the harsh conditions
of the Central Asian steppe. The work of
Mongolian researchers who have docu-
mented traditional herding practices sup-
ports-this conjecture (Bazargiir et al. 1993,
Tumurjav nd 1989, FAO 1991). Their re-
search has examined the ecological basis
for nomadic patterns of mobility and pas-
ture use (Bazarglir ef al. 1993, Purev 1991,
Tumurjavnd), traditional grazingand live-
stock management practices (Purev 1991),
selection and breeding of native livestock
(Tumurjav 1989), and traditional veterinary
science (Dash 1991) and weather forecast-
ing (Bataa 1991). Lessis knownaboutherd-
ers’ ecological perceptions and the effects
of this century’s economic and political
transformations on perceptions and tradi-
tional practices. It is unclear, for example,
how collectivization affected the social re-
lationships through whichknowledge was
conveyed and acquired, and the custom-
ary social institutions through which pas-
ture use was allocated and regulated
(Mearns 1993, Humphrey 1978, Sokolewicz
1981). _
Inthissection, Iapply the perceptionand
decision model to the herders of Tsagaan
Nuur bag. First, I describe the ecologicaland
social conditions in Tsagaan Nuur and the
climatic, demographic and political eco-
nomic forces thatinfluence them. Second, I
discuss herders’ ecological perceptions.
Last,Ishowhow ecological perceptionsand
socio-economic conditions establish the
decision criteria that herders use to make
specific resource management decisions.

Methods

Research was conducted during June and
July 1993. Herder perceptions of pasture
resources were elicited by requesting eight
informants to draw maps of their pastures
and then asking them to distinguish be-
tween pastures stating the criteria used to
differentiate them, Herders’ perceptions of
ecological processes and accounts of deci-
sions were elicited in 20 individual and
group interviews. Some of these data were
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collected in the context of requesting herd-
ers’ responses to proposed livestock pro-
duction improvement projects.

Study site and ecological conditions

Tsagaan Nuur bag (sub-district) in Tariat
sum (district), Arkhangai aimag (province)
is located in the broad river valley of the
Hoyt Terkhyn and Tariat Rivers and
Tsagaan Lake on the northern slope of the
Hangai Mountains. The 2100-meter valley
flooris flanked by 2500-3000-meter moun-
tains that lie roughly perpendicular to the
river. The north slopes of the mountains
are dominated by patches of Larix sibirica
forest, while the river’s flood plain supports
a sedge-dominated plant community. Be-
tween the flood plain and the mountains
stretches a broad expanse of steppe. Moist
north-facing mountain hillslopes support
lush mountain meadows and some moun-
tain valleys contain wet sedge-dominated
meadows. Tariat sum lies within the per-
mafrost zone, and the valley bottom and
north-facing slopes show evidence of
thermokarst processes. There is little evi-
dence of major soil erosion except for the
cryogenic land slumps, which leave bare
scarps of soil on the upslope, and stream-
bankfailuresalso probably associated with
undercutting of permafrost.

Some evidence of changes in species
composition was observed in the heavily
grazed areas surrounding the sum and bag
centers and in the immediate vicinity of
wintershelters and herding camps. Species
suchas Artemesia frigida, Potentilla acaulis
and Carex duriuscula, which are consid-
ered indicators of heavy grazing pressure
(Li and Jargalsaikhan 1993, Lhagjab 1993),

and Chenopodiumalbum, Draba numerosa
and Plantago depressa, which are associ-

ated with other types of anthropogenic dis-
turbance (Pacyna 1986), were more abun-
dantattheselocations (Fernandez-Gimenez
1993),

The mean annual rainfall in Tariat sum
is 266 millimeters with a coefficient of vari-
ationof41 percent. Snow covers the ground
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an average of 131 days per year (PAp

1993). These data suggest that Tariatlieg on
the cusp between more arid and highly
variable ecosystems that exhibit non-equj. ¢
librium plant-herbivore dynamics, and |
moistand productive ecosystems that tend -
towards a stable equilibrium in plant ang
herbivore populations (Ellisand Swift 1983, ¢
Ellis and Togtokhyn 1993, Cincotta f al,
1992), Deep snows and frozen snow (dzugy
present significant problems for Tsagaan |
Nuur herders. When supplementary fog. |

der is not available severe weather condi.

tions limit livestock populations. Storm |

losses may preventlivestock numbers from
reaching a level at which density-depend-

ent processes might regulate populations, 1

thus pushing the plant-herbivore system
towards uncoupled, non-equilibrium dy-
namics.

Tsagaan Nuur herderskeep cattle, yaks,
sheep, horses and goats in their herds,
Herding households make a minimum of
four to six seasonal movements per year
over distances of 3 to 20 kilometers. Rapid
long-distance (30-200 kilometer) migra-
tions (ofor) may be undertaken under se-
vere weather conditions. Herds graze the
river’s flood plain in summer, the interme-
diate elevation steppe in spring and au-
tumn, and spend the winter months in the
higher mountain valleys.

Social and economic conditions

The bag is the smallest administrative unit
of government. The next largest adminis-
trative unit is the sum, the equivalent of a
county or district, contiguous with the ju-
risdiction of the now defunct collective.
Tsagaan Nuurbag supports approximately
two hundred herding households (835 in-
dividuals). In Tsagaan Nuur most house-
holds join with one or more other house-
holds, usually relatives, to form herding
camps of two to twelve households called
khot ail. Khot il often change in size and

- composition seasonally. Usually house-

holds of one khot ail work cooperatively,
herding their animals in common by turns,




v
al dairy station, and cutting
sutumn. Formal leaders of
esignated but often one
ced herder assumes this
ors reported thatherding
ecisions are made on the
ssionis among the herdersofa

uur herders did not rec-
ermediate forms of social
in between thekhot ail and the
rders fromneighboring khot
to engage in some collec-
ies, including training their
etherfor theraceson thenational
{, in-one case, agreeing to set
tion of the flood plain as an
winter forage reserve.
sbelonged to the GereltZam
fel) until the negdel was dis-
1991 and reformed into a coop-
orshoo, Therearealso anumber of
ling Households thatacquiredlive-
ng privatization and have only
begun using Tsagaan Nuur’s pas-
ders received livestock and indi-
ership of winter shelter struc-
igh privatization, although there
rough winter shelters foralllive-
ers toreceive one. The remaining
and fodder resources are state
e facto common property. Khot ail
ave customary rights to specific
pring and autumn pasture areas
d hay cutting places. These ‘custom-
hts are sometimes based on tradi-

e by a family extending back to
lective times, and other times are
use during the collective era. Sum-
res on the flood plain function as
n access resource. Herders establish
summer camps on a first-come, first-

sis.
tomary claims to pasture resources,
gardless of their origins, are somewhat
is due to a lack of any formal legal
ctureor local authority for settlingland
utes. Herders perceive there to be no
authority for settling land and pas-
disputes, and the proposed national

' 'Ermgﬂlemilkofallhouse-
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land law has yet to be passed by Mongo-
lia’s legislature. Together these circum-
stances providenosecurity forcurrent tenu-
rial arrangements. Several herders inter-
viewed complained that their winter pas-
ture was being trespassed during summer
by otherherders. The most commonsources
of complaint were new herders and house-
holds camped nearby the district center.
Tsagaan Nuur herders have several av-
enues for selling livestock products; includ-
ing two cooperatives (khorshoo), a trading

. khorshoo, a broker company and occasional

private traders. The district as a whole suf-
fers from a lack of liquidity,-and herders
are often unable to get cash for their prod-
ucts, or to pay in cash for goods (PALD
1993). Petrol is in very short supply in all
Mongolia, raising transport costs. Conse-
quently consumer goods, includingstaples
such as flour, rice, tea, and other essentials
such as cloth, have increased in price and
arefrequently unavailable. Unemployment
and high pricesin the city have contributed
to an urban-to-rural migration, which has
been intensified by the lure of acquiring
livestock through privatization.

Under the collectivesystem, elementary
education was mandatory for all children
and health care was provided throughregu-
lar home visits by physicians and other cli-
nicians. Since 1991 some herders have
stopped sending their children to school
because they cannotafford to pay theirkeep
as boarders or to maintain two households
{one near the school and one moving with
the livestock). Hospital and clinic budgets
havebeendrastically cutand medicinesare
difficult to obtain.

Ecological perceptions

Herders classify pasture resources in two
ways, by season of use and by the nutri-
tional characteristics of forage. Forage re-
sources are divided into two broad catego-
ries, the ‘thick’ or ‘hard’ grass found on the
flood plain and in wet montane meadows,
and the ‘thin’ grass characteristic of the
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steppe and hillsides. The ‘thick’ grasses
(sedges) were perceived as poor quality
forage most suitable for yaks, cattle and
horses. The thin grasses of the hillslopes
and steppe are preferred by small stock,
such as sheep and goats, and are believed

- tobemore ‘tasteful,’ nutritious, and higher

inenergy content. Pasture resources clagsi-
fied by season of use are summer, autumn,
winter and spring pastures, reserve areas,
and distant emergency pastures (ofor
places). summer pastures-were considered
to have higher density and lower quality
forage, while forage in winter and spring
pastures was of lower density and higher
quality.

Two types of reserve areas were men-
tioned by herders. First, within the winter
pasture used by one herding camp (khot ail),
herders may deliberately save certain ar-
eas for emergency use. One herder pointed
outthat hereserved the steep, rocky south-
facingslopeabovehiswinter shelter forlast-
resort use since it offered protection to the
animals and some green growth could
nearly always be found there in the crey-
ices between rocks. Second, neighboring
camps may agree to reserve certain com-
mon pasture areas for emergencies. On the
north side of the river, herders tradition-
ally setasidea portion of the summerflood-
plain pasture for emergency use durin gthe
winter. B

Finally, distant, emergency pastures are
used in severe weather, such as deep or
frozen snow. The rapid, long-distance
moves to these pastures are known as otor.
In Tsagaan Nuur bag, herders typically
move 180-200 kilometers to a neighboring
district (sum) during winter ofor. In 1992
1993 some herders moved their stock
shorter distances, from the north to the
south side of the river (approximately 40
kilometers).

Although several officials, including the
local zootechnician, perceived de gradation
inTsagaan Nuur’sriverside pastures, herd-

ersdid not perceive degradation or perma-

nent changes in pasture productivity or
species composition in Tsagaan Nuur bag.
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Year-to-yearchangesin pasture productiy. {
ity wereattributed to climaticfactors ra ther
than livestock effects. ]

Whenasked todefine degradation, hery. |
ersdistinguishedbetween ‘eaten’ areasan |
degraded areas. ‘Eaten’ places are causeq
by a concentration of people and livestock |
inoneplaceatonetime. Herders sometimeg |
described these places as having ‘too many |
livestock” or being ‘over-eaten’. However,
eaten places regrow, usually within One
year, without permanent changes in Spe-
cies composition or productivity.

Degraded areas were defined as perma.
nently altered in species composition ang
productivity and characterized by soil Ioss
and sandiness. Many herders equate deg-
radation with desertification and attribute
degradation to human activities other thag
livestock grazing, most notably driving
trucks and tractors across pasture areas,
One group of herders offered a sophisti-
cated explanation for the difference be-
tween the effects of grazing and the impact
of machinery on steppe vegetation: live-
stock do not damage plant root systems by
grazing, whereas heavy machinery com-
pacts the soil and damages roots, thereby
inhibiting regrowth. Similarly, some herd-
erssaid thathorses and sheep were the live-
stock most likely to contribute to degrada-
tion because they damage the soil surface
by pawing the ground. Root herbivory by
thesteppemouseand grubbing by wild pigs
were also mentioned as causes of degrada-
tion, although neither wassaid tobea prob-
lemin Tsagaan Nuurbag. In addition, some
herders considered abandoned fodder
fields to be degraded due to invasion of
weedy species.

Although the herders interviewed did
not perceive long-term changes in pasture
productivity or species composition, a
number of them reported changes in wild-
life populations over the years. In particu-
lar, they believed that elk, antelope and
marmots are becoming more scarce. One
older herder had this to say about the
changes of the last seventy years:




ychdamagetonaturein the
5. efore then people understood
eand protect theriversand trees.
% her ngols h we a tradition of keeping the
est clean. I the last forty years
ave dbne things like killing animals
the river [getting blood in the
utting freeswherever theywant.
iping the oboo [a spirit repre-
sacred pile of rocks or wood] the
years [i.e. since democratization

viminalization of religion] the
Inkeare gettingbigger and the grass
18 better...In the 1960s we had wild
like bzg horn and antelopes whzch

ut fmm Russia. Yes, Mongolia was
'}i'a):zth wild animals. For example in

hic’ can be found in the anc1ent

'y by dhist prohibition againstdisturbing the
pigs hich contributes to Mongols’ aver-
ada- ultivation), and in the Great Yassa,
rob- hinggis Khan’slegal code, which contains
ome ibitions against wasting and polluting
ider r(Raisanovsky 1965, Jagchid and Hyer

n of

did
ture source management decisions
n, a
ild- Wo types of decisions will be examined to
Icu- how ecological perceptions and social
and nditions influence choices of action. The
One firstis the decision where to locate a khot ail
the

given season. The second is the hypo-
thetxcal decision implicit in herders’ re-
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sponses to specificlivestock feed improve-
ment proposals.

The choice of where to camp for the sum-
mer is based on ecological criteria includ-
ing availability of water for livestock and
domestic use, avoidance of flooded areas,
and availability of optimal forage types
(both thick and thin grasses) for the differ-
entkinds of livestock. Social and economic
criteria used to make the location decision
include proximity to the dairy station where
herders sell their milk and the degree of
crowding on the summer common pas-
tures. summer camp sites do not appear to
be allocated or regulated based on custom-
ary use. One herder recounted how he
hoped tocampalongside theriver butwhile
he was waiting for his preferred site to dry,
another camp appropriated the spot. This
happened again at his second choice spot,
and he was finally forced to choose a site
that was farther from the main river, al-
though it was about the same distance to
the dairy station. In this case the herder had
to forfeit proximity to the best water source
in order to ensure that he would have an
adequate amount of pasture and be within
a reasonable distance of the dairy station.

Inthe winter, location of camps depends
largely onownership of winter sheltersand
customary rights to winter pasture areas.
However, these rights are increasingly dif-
ficultto enforce. Competitionis greatestfor
winter pastures and shelters close to the
administrative centers of the sum and bag,
but these pastures also are at greatest risk
of trespass during summer, the trespassers
effectively ‘robbing’ the winter users of their
winter forage. Herders who use unoccu-
pied pastures and shelters in more remote
locations are assured of sufficient pasture,
but must sacrifice proximity to schools,
shopsand health services in order to obtain
this security.

While herders consider use of another’s
winter pasture during summer to be an
infringementon therightof the winter user,
withoutexception they express willingness
to share their winter forage during winter
with other herders displaced by storms or
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other disasters. This reciprocity, which is
universally accepted and valuedin Tsagaan
Nuur bag, constitutes a facet of Mongolian
traditional ecological knowledge expressed
through the perpetuation of a social con-
vention. |

The second class of decisions are the
hypothetical choices indicated by herders’
responses to proposed livestock and feed
development proposals. In individual and
group interviews herders were asked to
respond to several such proposals.-Some
proposals stimulated a range of different

..reactions from herders ranging from ap-. .

proval to condemnation, while others re-
ceived more uniformresponses. Ineachcase
herders” discussion of the proposal sug-
gested the criteria and reasoning underly-
ing their responses. '

Most herders responded negatively to a
proposal to implement rotational grazing.
Theirreasons wereboth ecological and eco-
nomic. From an ecological standpointherd-
ers perceived rotational grazing as unnec-
essary and potentially detrimental, since
they perceive that even pastures overused
inoneyearusually recoverin thenext. Some
went on to say that pastures that are left

-ungrazed for many years decrease in pro-
ductivity. From an economic standpoint,
herders felt there was not enough pasture
available to aliow large areas to rest each
year.

Similarly, herders were not in favor of
intreducing foreign genes into their local
livestock breeding pool. They evaluated this
proposal froman ecological pérspective by
saying that theirnative Mongolian livestock
are better adapted to the harsh conditions
of the steppe. They weighed economic fac-
tors by stating that they were nevertheless
interested in increased wool and milk pro-
duction, if this could be achieved by careful
selection of native stock. In addition they
needed breeds of cattle or yaks suitable for
drought now that mechanized transporta-
tion is unavailable.

When asked to respond to the proposal
to implement a formal system of pasture
leases, herdersresponded differently. Their
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responses illustrate the tension betweep
ecological considerations and socio-ecq.
nomicones. On one hand, the variabilityin ¢
climate and the consequent need for fley. |
ibility discourage leases of fixed pasture |
areas to individuals. This perspective 5 |
reflected in herder comments such a
“Ownership by individuals is difficuly |
Every year is different and animals neeg 5
big pasture places,” and “Privatization of
pastureland is very dangerous because of §
the variability in the climate and the neeq |
for flexibility...Also, people don’t respect |

-theideaof private ownership.” On the other.. ...-

hand, increasing competition for and tres. }
pass on pastures leads many herders to
desire the greater security of tenure that a
formal lease would provide. A number of
herders suggested that different tenure ar-
rangements were needed for summer pas-
tures and pastures used in the other sea-
sons. Aherder explained this need through
ecological reasoning; summer pastures are
‘growing places’, grazed during the period
of continuous plant growth, while autumn,
winter and spring pastures are ‘not grow-
ing places,” where the forage resource is
preserved dried grass purposefully saved
for use during these seasons. Because of
their regrowth, summer pastures are
viewed as a near limitless resource, while
autumn, winter, and spring pastures are
much more finite resources. This explana-
tionsuggests that the limitless’ resource of
summer ‘growing places’ can withstand a
less regulated, more open system of alloca-
tion, while the finite winter, spring and
autumn pastures require a more elaborate
and enforced system of rights. Some herd-
ers explain the recent difficulties with tres-
passas theresultof new and inexperienced
herders acquiring livestock under privati-
zation, These new herders lack the tradi-
tional ecological knowledge and personal
experience thatinstill the importance of and
thereasoning behind saving all winter pas-
tures for the hardest months.




1 that the role of ecological
esource management could
y comparing perceptions

In this section I have at-

{ons play in reported and hypo-
sions of Mongolianherders. The
analysis offered here suggests
theses to be tested, including
: 1) Inexperienced herders
mphasis on economic and
eria rather than ecological crite-
ding where and when to graze; 2)
more remote areas give more
logical criteria; 3) The weight
cological criteria increases with
idity and variability in the
t, These questions will be fur-

htﬁng of the historic social, politi-
omic and ecological contexts in
cisions are made. Many decisions
Tsagaan Nuur herders are clearly

events that have led to shifting
nographics and the breakdown in

ndentand decentralized, ratherthan
tralized, fashion.

imary and conclusion

paper has defined ecological percep-
as having two components directly
ant to resource management: cogni-
r ecological knowledge and concept-
ation or world view. Both are prod-
f human ecological and social inter-
tions and consist of sets of cognitive and
havioral rules. These rules and the re-
urce management activities that follow
om them apply not only to human inter-
tions with soil, water, animals and plants,
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but also to social interactions with other
humans, which comprise a crucial dimen-
sion of ecological knowledge and resource
management. The model presented places
ecological perceptions and decision mak-
ing atthe nexus of therelationship between
ecological and socio-economic conditions.
Ecological perceptions reflect the way in
which humans experience the world, and
itis this lived experience, grounded in eco-
logical and social interactions, that is
brought to bear when decisions are taken.
The model also accounts for the external
forces—climate, demography and political
economy—that affect ecological and socio-
economic conditions. Therole of ecological
perceptions in resource management can
be evaluated by comparing ecological per-
ceptions with resource management
behavior. The lack of correspondence be-
tween stated knowledge and values, and
observed behavior, may be attributable to
alternative factors and criteria, such as so-
cial and economic considerations, used in
decision-making.

A case study from the Mongolian forest-
steppeillustrates how herders use ecologi-
cal and social criteria to make decisions
about camp locations and to assess devel-
opment proposals. The casestudy also dem-
onstrates how the macro-scale politicaland
economic changes in Mongolia affect local
resource management decisions. How will
thesehistoricchanges affecttheecology and
sustainability of Mongolia’s rangelands? I
suggest that one key to predicting and di-
recting these effects is a careful examina-
tion of ecological perceptions, social and
economiccriteria and theroles each playin
local resource management decisions.
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