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ABSTRACT 

We review the status of the terrestrial biota of the temperate zone of Chile as well as the approaches followed by Chilean 
authorities for their protection. Over 50% of the Chilean endangered or vulnerable species live in the temperate region. 
Habitat destruction and illegal harvesting are the prime factors diminishing their populations. While 12 million ha have 
been allocated to parks and other conservation units in the temperate region, setting aside lands by itself will not suffice 
to ensure the long-term survival of several species. Management will be required. The conservation of biological diversity 
in Chilean temperate ecosystems has relied on two major approaches, the coarse- and the fine-filter approach. The former 
focuses on the conservation of community-types (in Chile, mainly forest-types) while the latter focuses on the conserva-
tion of individual species. The scientific knowledge required to support decisions based on each approach is essentially 
lacking. The type of information needed to solve critical conservation issues is equivalent to the information required 
to foster ecological theory. Therefore, ecological research in Chile should focus on endangered or economically valuable 
species within protected areas, satisfying both the need for solid scientific information for the decision-making process 
in conservation and the development of ecology as a scientific discipline. 
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RESUMEN 

Nosotros revisamos el estado de conservacion de 1a biota terrestre de la zona templada de Chile y los enfoques seguidos 
por las autoridades chilenas para su proteccion. Sobre un 50% de la biota amenazada de extincion habita la region 
templada de Chile. La destruccion del hábitat y 1a explotacion ilegal son los factores primaries responsables de esta situa-
ción. Si bien 12 millones de hectareas han sido asignadas a parques nacionales y otros tipos de unidades de proteccion 
en 1a zona templada de Chile, 1a mera proteccion no será suficiente para asegurar la sobrevivencia a largo plazo de muchas 
especies sin un manejo de las especies y areas. La conservaci6n de 1a diversidad biologica ha descansado en dos enfoques: 
el de filtro grueso y filtro fino. El primer enfoque se centra en la conservacion de comunidades tipo (en Chile, tipos fores-
tales); el segundo se basa en la conservacion de especies individuales. El conocimiento cientifico necesario para apo-
yar las decisiones basadas en cada aproximaci6n es muy escaso. La informacion necesaria para resolver cuestiones crucia-
les en conservaci6n es equivalente a aquella necesaria para promover el desarrollo de 1a teorla ecologica. La investigaci6n 
ecol6gica en Chile podria enfocarse en especies amenazadas o de interes econ6mico dentro de parques nacionales, satis-
faciendo al mismo tiempo las necesidades de informacion científica para el proceso de toma de decisiones en conserva-
ci6n y el desarrollo de 1a ecolog{a como disciplina cient{fica. 

Palabras claves: Chile, conservaci6n biol6gica, ecosistemas templados, parques nacionales. 

INTRODUCTION 

Conservation biology aims toward the de-
velopment of "principles and tools for 
preserving biological diversity" (Soule 
1985: 727). The conservation of biological 
diversity has, by itself, three goals: a) to 
maintain essential ecological processes and 
life support systems, b) to preserve genetic 

(Received 27 June 1990 .) 

diversity, and c) to ensure the sustainable 
utilization of species and ecosystems 
(IUCN et a/. 1980: vi). Therefore, conser-
vation biology is ultimately related to 
human welfare via the preservation of 
species and ecosystem processes. As such, 
the conservation of living resources is 
pursued through the cooperative efforts 
of different disciplines such as ecology, 
genetics, sociology, economy, law and phi-
losophy (Soule 1985). 
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Undoubtedly, the development of ef-
fective principles and tools for preserving 
biological diversity depends upon the 
nature and extent of the scientific infor-
mation available (Soule 1986). However, 
managerial plans and conservation de-
cisions often have to be taken based on 
incomplete information. Societal demands 
and the current biotic crisis impose a time 
constraint upon conservation biology and 
its concurrent disciplines (Diamond & 
May 1985, Wilson 1985, Simonetti 1988). 
If available, time ought to be devoted to 
research aimed toward understanding cru-
cial processes and mechanisms that, hope-
fully, will be relevant to unravel the factors 
affecting biological diversity in a long 
term perspective, helping to preclude the 
eventual demise of a significant fraction 
of the extant biota (Diamond & May 1985, 
Soule 1986). 

Ecosystems in the temperate region of 
Chile are a case in point. Most forests 
and their associated fauna are facing 
increasing human pressure, due to logging, 
burning, grazing, agriculture, the introduc-
tion of alien plants and animals, and po-
tential global impacts, such as acid pre-
cipitation and greenhouse effects. In fact, 
several plant and animal species inhabiting 
the temperate rainforests of Chile are of 
conservation concern, but the structure 
and function of the ecosystems to which 
they belong are poorly understood (Ve-
blen et a/. 1983). As in other ecosystems, 
the lack of detailed or complete informa-
tion regarding the structure and function 
of the Chilean temperate forests forces us 
to establish research priorities in order to 
satisfy both basic research, ranging from 
pure, modern natural history to testing 
of theoretical issues, and managerial needs, 
ranging from restoration procedures to ex-
ploitation strategies (Soule 1986). Within 
this framework, our aim is to review the 
conservation status of the temperate biota 
of Chile and, to analyze how two basic 
approaches have been applied to the con-
servation of this biota: the fine- and coarse-
filter approaches (Noss 1987). 

First we provide a summary of the con-
servation status of woody plants and ter-
restrial vertebrates of the temperate eco-

systems as well as the protection given 
to them in national parks and other con-
servation units. Second, we ask whether 
basic information regarding conservation 
issues is available, even if studies were not 
originally intended to contribute to con-
servation. We do not attempt to review 
all literature available on the flora, fauna, 
ecology and anthropology of the Chilean 
temperate ecosystems (see other articles 
of this volume for references). Rather, 
we will emphasize the assumptions, advan-
tages and limitations of the fine- and coarse-
filter approaches for biological conserva-
tion and indicate where critical informa-
tion needed to support conservation 
decisions is currently lacking. 

CURRENT STATUS OF THE TEMPERATE 
FLORA AND FAUNA IN CHILE 

Conservation efforts in Chile have been 
concentrated in the National System of 
Protected Wildlands (SNASPE) (Weber & 
Gutierrez 1985). Regarding biological di-
versity, SNASPE is oriented toward: a) 
maintaining areas of unique features or 
representatives of the natural ecological 
diversity of the country or places with 
animal and plant communities, landscapes 
or natural geological formations, in order 
to enhance education and research and 
to ensure the continuation of evolutionary 
processes, animal migrations, patterns of 
genetic flux, and environmental regulation, 
and b) to maintain and improve wild plant 
and animal resources and to rationalize 
their use (Chilean Law NO 18362, 1984). 

Several species inhabiting temperate eco-
systems are currently of conservation 
concern. Among native trees and shrubs, 
a total of six species are considered en-
dandgered, while seven are regarded as vul-
nerable, according to IUCN standards 
(Table 1). Among them, the tree pitao, 
Pitavia punctata and the shrub valdivia, 
Valdivia gayana are endangered, while the 
araucaria, Araucaria araucana and alerce, 
Fitzroya cupressoides are regarded as 
vulnerable (Benoit 1989; see also Mufioz 
1971). Compared to the total number of 
native trees and shrubs of conservation 
concern in Chile, 35% are within the 
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TABLE 1 

Conservation status ofterrestrial plants and vertebrates in the temperate region of Chile. 
Status indicates the conservation status according to IUCN standards: 

E =endangered and V =vulnerable. Figures are number of species in each category in Chile 
and within the temperate region. Sources: Glade (1988) and Benoit (1989) 

Estado de conservacion de plantas y vertebrados terrestres en Ia region templada de Chile. Estado indica su estado 
de conservacion acorde los estandares de UICN: E =en peligro de extincion, y V =vulnerable. Los valores indican el 

numero de especies por categorla en Chile y dentro de Ia region templada. Fuentes: Glade (1988) y Benoit (1989) 

Taxon Status 

Trees & E 
shrubs v 
Mammals E 

v 
Reptiles E 

v 
Birds E 

v 
Amphibians E 

v 
Fishes E 

v 

Subtotal E 
Vertebrates v 

Total plants E 
&animals v 

temperate region, particularly endangered 
species. 

Among vertebrates, 26 species are en-
dangered and 55 are vulnerable, accounting 
for 57% of the endangered and vulnerable 
species of Chile (Table 1). Among the 
mammals, seven species are endangered 
and nine are vulnerable, which accounts 
for 53% of the mammal species in these 
two categories in Chile (Table 1). Of the 
nation's endangered tree, shrub and verte-
brate species, 55% are within the temperate 
region (Table 1). No information is available 
on the conservation status of terrestrial 
invertebrates, and other organisms which 
may ·be important in maintaining basic 
ecosystem processes (e.g., decomposers). 

Regarding the proximate causes of po-
pulation decline, the case of mammals is 
illustrative. Direct exploitation and habitat 

Chile Temperate region of Chile 
n % 

11 6 55 
26 7 27 

15 7 47 
15 9 60 

1 
13 7 54 

10 5 50 
32 13 41 

6 3 50 
9 7 78 

18 11 61 
23 19 83 

50 26 52 
92 55 60 

61 32 52 
ll8 62 53 

destruction are the prime factors diminish-
ing the population for the 16 mammal 
species either endangered or threatened 
(Miller 1980, Miller et a/. 1983). Mammals 
have been exploited by rural workers for 
meat and pelts in order to supplement 
their diets or income through commercial 
hunting. Sport hunting, mostly illegal, 
is of secondary importance as a cause for 
reducing mammalian populations. Habitat 
destruction is mainly due to logging, fire 
and livestock trampling (Miller et a/. 
1983: 347). Therefore, the protection of 
species within national parks and other 
conservation units seems a reasonable 
alternative to reduce the impact of these 
factors. However, the regulation of land 
use practices and commercial hunting 
outside parks is a necessary complement to 
protective measures within the SNASPE. 
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TABLE 2 

Representation of the temperate region in the Chilean conservation system. Figures are a) the number of 
units in Chile and the temperate region, b) the area covered by them in the temperate region, 

c) the percentage of the continental surface of Chile protected by each type of conservation unit and, 
d) the percentage of each category in the temperate region regarding the total area protected 

by each category in Chile 
Representacion de Ia region templada en el sistema de conservacion chileno. Valores son a) el numero de unidades 
en Chile y Ia region templada, b) el area cubierta por elias en Ia region templada, c) el porcentaje de Ia superficie 

continental de Chile protegido por cada categoria de unidad de conservacion y d) el porcentaje de cada 
categoria en Ia region templada respecto al area total protegida por cada categoria de unidad en Chile 

Number in Temperate 
Units Chile region 

Parks 30 21 
Reserves 36 28 
Monuments 10 7 

Total 76 56 

Next, we examine the coverage and other 
characteristics of SNASPE in the temperate 
region of Chile. 

Almost 14 million ha are currently part 
of SNASPE, representing 18.,. of the con-
tinental surface of Chile (see Valencia 
et al. 1987, for an analysis up to 1986). 
National parks alone account for II OJo 

of the Chilean surface, amounting to 
62.,. of the total land protected under 
SNASPE. Although Biosphere Reserves do 
exist in Chile, they overlap almost com-
pletely with national parks in areal extent, 
without adding extra protected or managed 
land to the SNASPE (Valencia et a/. 198 7, 
Weber 1983). 

Temperate ecosystems, defined as natural 
areas south of 370S (Vuilleumier 1985) 
are well-represented in the Chilean system 
of protected areas. Within the temperate 
region, protected areas amount up to 8 
million ha, which represents over 95.,. 
of the total protected areas of Chile. Parks 
and other units in the temperate region 
amounts up to 17.,. of the surface of the 
country (Table I; Valencia et al. 1987). 
According to di Castri (1968), the tem-
perate zone of Chile includes five bio-
geographic regions, namely a) the oceanic 
region with mediterranean influence, b) the 
cool temperate oceanic region, c) the 

Protected land Percent of Percent of 
(ha) in temperate continental protected 

region Chile Chile 

7,999,898 10.6 95.3 

4,888,275 6.5 92.7 

3,010 < 0.1 20.8 

12,883,183 17 .I 94.3 

transandean region, d) the subantarctic 
oceanic region and, partially e) the andean 
continental region. These regions are in-
cluded in only two biogeographic pro-
vinces defined by Udvardy ( 1984), the 
Valdivian forests, and the Chilean Notho­
fagus forests. Of the areas distinguished by 
di Castri (I 968), the oceanic cool tem-
perate region is particularly well repre-
sented in the SNASPE. Over 2 million ha 
are under protection either as parks, re-
serves or monuments, accounting for over 
5 I.,. of the land surface of this biogeo-
graphic region. Similarly, the subantarctic 
oceanic region is well represented, with 
over 7 million ha in the SNASPE, which 
represents 71.,. of the total area of this 
biogeographic region in Chile (Valencia 
et al. 1987) 1 . 

Some parks and reserves have been 
created to protect a) particular species, 
such as F. cupressoides in Alerce Andino 

Some minor quantitative discrepancies exist between 
total ha included in conservation units and the number 
of units as estimated in 1986 and 1989. CONAF has 
recently modified the number of parks, monuments 
and reserves and their coverage in order to rationalize 
the SNASPE. Currently, there are fewer conservation 
units but more land protected than a decade ago 
(Weber & Gutierrez 1985). 
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National Park, and b) certain forests and 
community types, such as the Puyehue 
National Park, where Nothofagus rainfo-
rests and other community types are pro-
tected. In general, conservation units 
include samples of almost all types of 
forests in the temperate region of Chile 
(Oltremari & Jackson 1985). However, 
despite the extensive coverage of the 
SNASPE, not all plant and animal species 
of conservation' concern are included in a 
national park or reserve (Table 3). In fact, 
only 5 3"fo of the endangered and threatened 
tree and shrub species are found within a 
conservation unit. The case of endangered 
tree and shrub species seems dramatic as 
only two out of the six species in this 
condition are protected in a conservation 
unit (Table 3). For instance, no popula-
tion of the endangered V. gayana has 
been recorded in any unit of the SNASPE. 
The same occurs with the rare Lobelia 
bridgesii. Other endangered trees, such as 
the pitao P. punctata and ruil Nothofagus 
alessandrii are represented only in the na-
tional reserve Los Ruiles, a protected area 
of 45 ha. This situation contrasts with 
that of species, such as F. cupressoides. 
Populations of F. cupressoides are found in 
the Alerce Andino, Vicente Perez Rosales, 
and Chiloe National Park, as well as in the 
Valdivia and Llanquihue National reserves 
(Table 3; Benoit 1989, CNNPA 1982). 

The areal representation of most Chilean 
temperate ecosystems in the SNASPE 
seems adequate. However, setting aside 
national parks or reserves will not suffice 
to ensure the long-term conservation of 
the biological diversity and for maintain-
ing the representation of ecosystems and 
community types currently recognized. 
Several species and ecosystems require 
active management for their long-term 
sustainability (e.g., Soule et al. 1979), 
including management programs and use of 
surrounding unprotected areas (Garratt 
1984, Janzen 1988), e.g., fire control 
programs in Eucalyptus forests. 

The adequacy of management procedures 
and the final success of Conservation 
Biology will depend upon the nature and 
extent of the information available about 
the protected species, communities and 

TABLE 3 

Representation of plant species of conservation 
concern in the Chilean conservation system. The 

number of conservation units (either parks, 
reserves or monuments) and the total area 
protected in which they occur are given for 
endangered and vulnerable terrestrial plants. 

Source: Benoit (1989) 
Representaci6n de especies de plantas en peligro de 

extinci6n o vulnerables en el sistema de conservaci6n 
chileno. Valores son el numero de unidades (parques, 
reservas o monumentos) en que cada especie ha sido 

detectada y el area protegida en Ia cual existe 
actualmente. Fuente: Benoit (1989) 

Number of units Area (ha) 

Endangered species 
Gomortega keule 0 0 
Nothofagus alessandri 45 
Pitavia punctata I 45 
Valdivia gayana 0 0 

Vulnerable species 
Araucaria araucana 14 277,333 
Austrocedrus chilensis 5 174,147 
Fitzroya cupressoides 6 425,245 
Laretia acaulis 4 58,942 
Legrandia concinna 0 0 
Nothofagus glauca 1 45 
No tho fagus leonii 0 0 

ecosystems. In the next section, we criti-
cally examine some of the underlying 
assumptions for the development of the 
Chilean SNASPE, and analize what kind 
of information is available to validate 
them. 

COARSE AND FINE-FILTER 
APPROACHES TO CONSERVATION 

The Chilean conservation system has focus-
ed on two hierarchical levels, species (and 
their populations) and community types 
or, in practical terms vegetational units. 
In many cases these vegetation units are 
restricted to forest types, thus ignoring 
non-forest plant formations (Oltremari & 
Jackson 1985). These two levels of concern 
can be referred to as the fine- and coarse-
filter approaches to maintain biological 
diversity (Noss 1987). 
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The coarse- and fine-filter approaches 
have basic assumptions and requirements 
regarding the available database that ought 
to be considered in order to become suc-
cessful conservation strategies. Here, we 
briefly review some of the underlying 
assumptions of these two approaches, 
while highlighting the evidence available 
to support and/or needed to correct them. 

The coarse-filter aims to protect the best 
representatives of the indigenous diversity 
of community-types in each biogeographic 
region. This view assumes that a proper 
array of vegetation or community-types 
will encompass the vast majority of the 
species. This assumption depends on the 
demonstration that the areas of each com-
munity-type contain the maximum number 
of species estimated from species-area 
relationships. These relationships, however, 
are unknown for most of the natural 
communities under protection. Those rare 
species which are not included by the 
coarse-filter as they occur in few of the 
major community-types, ought to receive 
particular attention (Noss 1987). For 
example, 15 forest-types (read community-
types) are recognised in the temperate 
region of Chile (Veblen et a/. 1983). A 
large portion of this diversity of forest-
types is represented in several national 
parks, such as Puyehue, Perez Rosales and 
Chiloe which also encompass several of 
the plant species of conservation concern 
along a vast array of other plant species 
(Munoz 1980, Villagran eta/. 1974). 
However, rare species or those with highly 
localized populations will rarely be includ-
ed. Such seems to be the case of the ruil 
N. alessandrii. As of 1983, N. alessandrii 
was known from eight discontinuous 
populations covering only 820 ha (Donoso 
& Landaeta 1983). Therefore, special 
efforts are allocated to this species, set-
ting aside some small areas just to preserve 
it (see Benoit 1989). 

The fine-filter approach requires to 
know the specific needs of threatened 
species. That is, it is assumed that the area 
set aside to protect a given species will 
contain all or most physical and biotic 
conditions which impinge upon its po-
pulation dynamics, if the recovery and 
long-term viability of the population is to 

be assured. For a plant species for instance, 
it is useful to know whether soil types in 
areas not presently supporting the target 
species could be adequate for seedling 
establishment and adult survival. Similarly, 
present and, more important, future cli-
matic conditions must be evaluated to 
determine whether they are and will be 
within the tolerance limits for adult re-
production, seed germination, seedling es-
tablishment and survival. This means that 
ecophysiological tolerances of the critical 
phases of the life cycle ought to be known. 
In addition, it is often ignored that interac-
tions with other organisms may mediate 
crucial steps of a plant's life cycle, as is the 
case of animal-pollinated plants, or animal-
dissemination of seeds. The area set aside 
for protecting and animal-pollinated plant 
should include the pollen-vector and con-
sider its ecophysiological tolerances as well. 
If the animal is absent from the protected 
area, it should be reintroduced. In general 
terms, basic aspects of the natural history 
of the target population should be known. 

Again, ruil (N. alessandrii) offers a good 
example. This species is considered the 
least known among species of the genus 
Nothofagus, despite its scientific and 
economic value (Donoso & Landaeta 1983). 
All stands of N. alessandrii are second-
growth, where all stems are resprouts from 
old stumps (Donoso & Landaeta 1983). 
Natural reproduction is unknown, as well 
as population parameters such as age and 
age to maturity, which are crucial to eva-
luate extinction probabilities (Soule 1987). 
Similarly, factors affecting the regeneration 
of threatened tree species, such as alerce 
(F. cupressoides) are poorly understood 
(Veblen & Ashton 1982, Veblen et a/. 
197 6). 

The protection of species in small, 
almost homogeneous patches, such as the 
areas allocated to N. alessandrii, albeit 
practical, involves a high risk of extinction. 
The probability of extinction is related to 
patch area, landscape homogeneity and 
connectivity between patches. The smallest, 
more homogeneous and isolated the pat-
ches are, the higher are the extinction 
rates (White & Bratton 1980, Fahring & 
Merriam 1985, Wilcox &·Murphy 1985, 
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Wilcove et al. 1986, Quinn & Hastings 
1987). No study is available for N. ales­
sandrii or other species regarding its risk 
of extinction within protected areas given 
their current population size, patch area 
and degree of connectivity. Therefore, 
although the Chilean conservation system 
protects species that "slip through" the 
coarse-filter, we lack basic information 
regarding their probabilities of long-term 
survival. 

Similarly, little information is available 
regarding ecophysiological tolerances of 
different plant and animal species to 
physical conditions, except for some spe-
cies of Nothofagus (e.g., Alberdi et al. 
1985). Potential climatic changes due to 
the greenhouse effect (Peters & Darling 
1985) may modify local conditions in parks 
and reserves, which in turn affect survival 
and persistence of different species. Plant 
and animal species respond individual-
istically to varying climates, tracking en-
vironmental conditions at different pace. 
Therefore, the surface response of critical 
stages of the life cycles of plant and animals 
to various probable conditions of tem-
perature and moisture would be valuable 
as well as information on the potential 
migratory routes for susceptible species to 
potentially varying climatic conditions 
(Graham 1988, Hunter eta/. 1988). 

Regarding animal species, their survival 
in parks will depend upon the availability 
of food resources and habitat, while their 
population responses will also be affected 
by their social structure (e.g., Chepko-
Sade & Halpin 1987). Basic information 
about food habits and preferences of some 
species is available (e.g., Ortiz 1974, Yanez 
et a/. 1986, Patterson et al. 1989), as 
well as information on the home range and 
habitat utilizatiop (e.g., Johnson et a/. 
1988), Ortega & Franklin 1988, Raedeke 
1979). However these data are largely 
based on organisms which are not of con-
servation concern within the temperate 
region of Chile, studies have been conduct-
ed outside Parks, and have not addressed 
problems such as the organism's response 
to habitat deterioration especially in hu-
'man-modified landscapes (e.g., Courtin et 
a/. 1980). 

As mentioned, a major threat to wild 
populations within the temperate region 
is their past and present commercial 
exploitation (Miller et al. 1983). Conserva-
tion plans ought to consider the likeli-
hood and consequences of sustainable 
resource use as a basis for social support 
for conservation efforts (McNeely 1988; 
see also Mares 1988). Here, both the social 
and cultural value of the species involved 
must be taken into account while planning 
for conservation (e.g., Gonzalez & Va-
lenzuela 1979, Gunkel 1980) as well as 
the potential use, either consumptive or 
not, of the species involved (e.g., Franklin 
& Fritz 1991). 

The coarse-filter on the other hand, 
aims to protect representative communities, 
especially forest-types. It is often assumed 
that vegetational units are recognizable 
and somehow permanent natural entities 
(Noss 1987). Here lies a fundamental 
problem with this approach. Communities 
can be regarded as epiphenomena of the 
individualistic response of each species to 
both the physical and biological environ-
ment (Gleason 1926, Whittaker 1967). In 
fact, modern species assemblages are 
recent ecological phenomena. During the 
Pleistocene and part of the Holocene many 
species that today occur together exhibited 
different geographic distributions, being 
allopatric during the recent past, and vice 
versa (Davies 1986, Graham 1986). Con-
sequently, species assemblages must be 
conceived in a permanent dynamic flux, 
possibly far from an ecological equili-
brium (Pickett 1980, Wiens 1984). Interest-
ingly, few studies of the history and the 
dynamics of modern plant and animal 
assemblages are available within national 
parks. Especially useful would be re-
trospective and long-term studies of com-
munity dynamics on permanent plots 
(Likens 1989). 

The temperate ecosystems of Chile are 
no exception to the recent origin of modern 
communities (Villagran, this volume). Ma-
ny current forest types are known only 
for the last 3,000 years. Interestingly, 
small mammal assemblages seem to have 
been more resilient to climatic changes 
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than plants, at least regarding species com-
position. During the last 11 ,000 years the 
faunal composition of small mammals 
probably remained almost invariant, despite 
large climatic and vegetational fluctua-
tions (Pearson 1987, Simonetti & Rau 
1989). Recent changes could be attributed 
to modern human disturbance (e.g., Siel-
feld 1979, see also Simonetti 1989). 

In addition to climatic and soil condi-
tions, species interactions also contribute 
to shaping community structure. Studies 
regarding the role of interactions upon 
biological diversity in habitat isolates seem 
necessary. So far, few studies of interac-
tions, particularly of seed dispersal (Ar-
rhesto et al. 1987), pollination (Arroyo 
et a!. 198 3), competition (Medel et a!. 
1988), herbivory (Veblen et al. 1989) 
and predation (Wilson 1984) have been 
conducted within national parks. Although 
none of these studies explicitly addressed 
managerial or conservation issues, their 
results are of prime concern for assessing 
the adequacy of the current protection 
strategies. 

Rather than focusing on the protection 
of preconceived forest-types, an alternative 
conservation strategy suggests that a broad 
array of environments should be included 
in protected areas, exceeding the narrow 
focus on community types, to deal with a 
landscape scale (Hunter et a!. 1988). Areas 
currently protected ought to encompass 
"a range of environments to allow orga-
nisms to adjust their local distribution in 
response to long-term environmental 
changes, and... should be connected as 
much as possible by large scale corridors 
that would allow species to change their 
geographic distributions in response to 
climate changes" (Hunter et a!. 1988: 
382), or to reinvade from nearby refuges 
in case of local extinctions. 

Many national parks in the Chilean 
temperate region are indeed "large" by 
international standards, e.g., the Parque 
Nacional Bernardo O'Higgins which covers 
3.5 million ha. However, it is unclear 
whether these territories encompass a 
broad variety of climatic and physical 
conditions as to offer a mosaic of environ-
mental alternatives to their occupants. 

Particularly needed are studies focused 
on landscape-level which examine the in-
teractions and fluxes between communities 
within and outside parks (Forman & 
Godron 1986; see also Garratt 1984, 
Ovington 1984). In fact, an important gap 
exists between the large Andean Parks and 
Coastal Range Parks which are small and 
isolated. There are not possible connections 
between those two natural systems through 
the Central Valley which is disturbed. 
However, migrations between the Andes 
and Coastal Ranges through the central 
depression have been important in the past 
(VillagrAn, this volume). 

Another aspect related to conservation 
units is whether they are large enough 
to encompass the "minimum dynamic 
area" (sensu Pickett & Thompson 1978), 
that is an area which includes all succes-
sional stages of the present communities 
in order to maintain the maximum number 
of species. Chilean Nothofagus forests are 
characterized by catastrophic disturbance, 
either related to vulcanism, earthquakes 
or fires (Veblen & Ashton 1978, Veblen 
1979, 1985). These disturbances modify 
the mosaic of succesional stages represent-
ed by the Nothofagus forests. This mosaic 
associated with minor disturbances such as 
tree falls, provides an array of opportu-
nities which are critical for the mainte-
nance of many species in the region, e.g., 
shade intolerant tree species (Veblen 1985, 
Armesto & Fuentes 1988). Again, although 
some conservation units are large, it is un-
known whether they encompass a mosaic 
of successional patches and how species 
diversity and patch distribution may be 
affected if parks become fragmented or 
reduced in area in the future (Soule & Sim-
berloff 1986). 

Neither a national park is an island, nor 
parks seem sufficient to ensure the long-
term survival of wide ranging species (e.g., 
Soule et al. 1979). Therefore, the conserva-
tion of species will have to rely on areas 
of mixed social uses, read exploitation and 
conservation, and areas where conserva-
tion has no explicit priority. A matrix of 
both managed and presumably pritine· 
areas, named the "semi natural matrix" 
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(Brown 1988)2 , which is an expanded 
version of the concept of a biosphere 
reserve (Goodier & Jeffers 1981) is a rea-
sonable alternative to protect wide ranging 
species. We know of no attempt to deter-
mine whether national parks in the Chilean 
temperate region by themselves are big 
enough to support wide ranging species, 
and if not how their conservation could 

' be extended into the matrix of habitats 
available under agricultural, silvicultural 
and other social uses. The conservation of 
large mammals such as Felis concolor and 
Lama guanicoe, may have to rely on this 
approach. This could also be the case of 
many plant species that depend on man-
created disturbances for their survival in 
the landscape mosaic. These species will 
disappear from parks as human activities 
are banned. 

The term "seminatural" matrix, used in 
the context of conservation and protec-
tion laws usually implies that human ac-
tivities are alien to the structure and func-
tioning of local communities and eco-
systems. This view neglects the long-term 
history of occupation of the temperate 
ecosystems in South America (Nunez 
1989). Modern communities ensambled 
almost simultaneously with the first human 
invasions, over 10,000 years ago (e.g., 
Moore 1978). Further, several aboriginal 
populations relied on wild plant and ani-
mal species for ritual and are part of their 
cultural heritage (Gonzalez & Valenzuela 
1979, Gunkel 1980). If these species are 
protected in national parks, managers are 
forced to accept human use of these areas 
for cultural purposes by the descendent of 
the original populations (Dasmann 1984). 

At the same time, the local flora and 
fauna has been exploited prior to and 
following the Spanish conquest. The sig-
nificance of this long-term human-resource 
interaction needs to be clarified before 
strict managerial plans which preclude all 
human uses of the land are enacted (Si-
monetti 1986). In fact, some forms of land- · 

2 BROWN JH (1988) Alternative conservation priorities 
and practices. Bulletin of the Ecological Society of 
America 69 (supplement): 84 (abstract). 

use may be responsible for the present 
mosaic of communities and excluding 
human users may eliminate some species 
and change the dynamics of communities 
(e.g., Simonetti & Cornejo 1990). 

WHERE DO WE GO FROM HERE? 

Both the fine-and coarse-filter approaches 
including the landscape level seem and 
adequate strategy to ensure the long-term 
maintenance of biological diversity (Noss 
1987). However their success depends on 
the amount and quality of the information 
available to back up managerial decisions 
(Mares 1988, Soule 1986). Interestingly, 
critical ecological questions regarding con-
servation issues are almost the same as 
those required to advance ecological theory, 
e.g., effects of connectivity at the popula-
tion, community and landscape level upon 
population survival (see Simberloff 1988, 
Pimm & Gilpin 1989). 

The biota of the temperate region of 
Chile is threatened by habitat disruption 
and explotation. Over so.,. of the Chilean 
biota of conservation concern is within 
this region. Protection through national 
parks and other conservation units appears 
satisfactory in terms of amount of land 
allocated to the SNASPE. However, the 
suitability of these areas as effective re-
fuges and the viability of the populations 
protected in them are yet uncertain. 

Protected areas offer unique opportu-
nities to carry out scientific research. Not 
only unique species are available but 
also long-term ecological monitoring can be 
carried out without major risks of equip-
ment or habitat disruption (Yanez 197 4, 
Franklin 1976). Although some ecological 
research has been conducted in Chilean 
national parks, mostly is descriptive, and 
largely unrelated to issues dealing with the 
long-term sustainability of the species and 
the ecosystems. It is clear that several 
theoretical and applied problems need to 
be studied in relation to the conservation 
of the Chilean temperate ecosystems. Fur-
ther, the Corporacion Nacional Forestal 
(CONAF; the Chilean organism in charge 
of biological conservation) has recently 
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launched a program for supporting bio-
logical research in areas of the SNASPE, 
open to all researchers. Therefore, the time 
seems ripe for ecologists to develop research 
programs in a socially responsible fashion. 
That is, we must be primarily concerned 
with those issues and species that currently 
are at risk of extinction, as well as those 
species whose conservation may enhance 
human welfare through their sustained 
use as resources. 

ACKNOWLEDGMENTS 

This manuscript was written under the sponsorship of 
grants DTI 2596-8934 to JAS and FONDECYT 860-
88 and DTI 2210-8945 to JJA. 

LITERATURE CITED 

ALBERDI M, M ROMERO, D RIOS & H WENZEL 
(1985) Altitudinal gradients of seasonal frost 
resistance in Nothofagus communities of south-
ern Chile. Oecologia Plantarum 6: 21-30. 

ARMESTO JJ & ER FUENTES (1988) Tree species re-
generation in an mid-elevation, temperate rain 
forest in Isla de Chiloe, Chile. Vegetation 74: 
151-159. 

ARMESTO JJ, R ROZZI, P MIRANDA & C SABAG 
(1987) Plant-frugivore interactions in South A-
merican temperate forests. Revista Chilena de His-
toria Natural 60: 321-336. 

ARROYO MTK, J ARMESTO & R PRIMACK (1983) 
Tendencias altitudinales y Jatitudinales en me-
canismos de polinizaci6n en la zona andina de los 
Andes templados de Sudamerica. Revista Chilena 
de Historia Natural 56: 159-180. 

BENOIT IL ed (1989) Libro rojo de Ia flora terrestre de 
Chile (Primera parte). CONAF, Santiago. 

CHEPKO-SADE BD & ZT HALPIN (1987) Mammalian 
dispersal patterns: the effects of social structure on 
population genetics. University of Chicago Press, 
Chicago. 

CNNPA (IUCN Comission on National Parks and Pro-
tected Areas) (1982) IUCN directory of Neotropi-
cal protected areas. Tyccoly International Publish-
ing, Dublin. 

COURTIN SL, NV PACHECO & WD ELDRIGE (1980) 
Observaciones de alimentaci6n, movimiento y pre-
ferencias de habitat del puma, en el islote Ru-
panco. Medio Ambiente (Chile) 4: 50-55. 

DASMANN RF (1984) The relationship between protect-
ed areas and indigenous people. In: McNeely JA & 
KR Miller (eds.) National parks, conservation, 
and development: the role of protected areas in 
sustaining society: 667-671. Smithsonian Institu-
tion Press, Washington, D.C. 

DAVIES MB (1986) Climatic instability, time lags, and 
community dissequilibrium. In: Diamond J & TJ 
Case (eds.) Community ecology: 269-284. Harper 
& Row, New York. 

DI CASTRI F (1968) Esquisse ecologique du Chili. Bio-
Jogie de la Amerique Australe 4: 7-52. 

DIAMOND JM & RM MAY (1985) Conservation biology: 
a discipline with a time limit. Nature 317: 111-
112. 

DONO SO C & E LANDAET A (1983) Ruil (Nothofagus 
alessandrii), a threatened Chilean tree species. 
Environmental Conservation 10: 159-162. 

FAHRING L & G MERRIAN (1985) Habitat patch 
connectivity and population survival. Ecology 
66: 1762-1768. 

FORMAN RTT & M GODRON (1981) Patches and 
structural components for a landscape ecology. 
BioScience 31:733-740. 

FRANKEL OH & ME SOULE (1981) Conservation and 
evolution. Cambridge University Press, Cambridge. 

FRANKLIN JF (1976) Scientific reserves in the Pacific 
Northwest and their significance for ecological 
research. Proceedings of the Symposium on the 
Terrestrial and Aquatic Ecological studies of 
the Northwest: 195-208. Eastern Washington 
State College Press, Washington. 

FRANKLIN WL & MA FRITZ (1991) Sustained 
harvesting of the Patagonia guanaco: it is possible 
to too late? In: Robinson JG & KH Redford (eds.) 
Neotropical wildlife use and conservation: 317-
336. University of Chicago Press, Chicago. 

GARRAT K (1984) The relationship between adjacent 
lands and protected areas: issues of concern for the 
protected area manager. In: McNeely JA & KR 
Miller (eds.) National parks, conservation, and 
development: the role of protected areas is sustain-
ing society: 65-71. Smithsonian Institution Press, 
Washington D.C. 

GLADE AA, ed. (1988) Libro rojo de los vertebrados 
terrestres de Chile. CONAF, Santiago. 

GLEASON HA (1926) The individualistic concept of the 
plant association. Bulletin of the Torrey Botanical 
Club 43: 463-481. 

GOODIER R & JNRJEFFERS (1981) Biosphere reserves. 
Advances in Applied Biology 6: 279-317. 

GONZALEZ H & R VALENZUELA (1979) Recolecci6n 
y consumo del piii6n. Aetas, VII Congreso de Ar-
queologla Chilena, Editorial Cultnin, Santiago: 
67-70. 

GRAHAM RW (1986) Response of mammalian com-
munites to environmental changes during the Late 
Quaternary. In: Diamond J & TJ Case (eds.) Com-
munity ecology: 300-313. Harper & Row, New 
York. 

GRAHAM RW (1988) The role of climatic change in the 
design of biological reserves: the paleoecological 
perspective for conservation biology. Conservation 
Biology 2: 391-394. 

GUNKEL H (1980) Plantas magicas mapuches. Terra 
America 41:73-75. 

HUNTER ML, Jr, GL JACOBSON Jr & T WEBB III 
(1988) Paleoecology and the coarse-filter approach 
to maintining biological diversity. Conservation 
Biology 2: 375-385. 

IUCN, UNEP & WWF (1980) World conservation stra-
tegy. Living resource conservation for sustainable 
development. IUCN, Gland. 

JANZEN DH (1986) The eternal external threat. In: 
Soule ME (ed.) Conservation biology: the science 
of scarcity and diversity: 286-303. Sinauer, Sun-
derland. 

JOHNSON WE, TK FULLER, G ARRIBILLAGA, WL 
FRANKLIN & KA JOHNSON (1988) Seasonal 
changes in activity patterns of the Patagonian 
hog-nosed skunk (Conepatus humboldti) in Torres 
del Paine National Park, Chile. Revista Chilena de 
Historia Natural 61: 217-221. 



CONSERVATION OF TEMPERATE ECOSYSTEMS IN CHILE 625 

LIKENS GE ed (1989) Long-term studies in ecology: 
approaches and alternatives. Springer-Verlag, New 
York. 

MARES MA (1988) Conservation in South America: 
problems, consequences, and solutions. Science 
233: 734-739. 

McNEELY JA (1988) Economics and biological diversity: 
developing and using economic incentives to con-
serve biological resources. IUCN, Gland. 

MEDEL RG, PA MARQUET & FM JAKSIC (1988) 
Microhabitat shifts of lizards under different 
contexts of sympatry: a case study with South 
American Liolaemus. Oecologia (Berlin) 76: 567-
569. 

MILLER S (1980) Human influences on the distribution 
and abundance of wild Chilean mammals: pre-
historic-present. PhD dissertation, University of 
Washington, Seattle. 

MILLER SD, J ROTTMANN, KJ RAEDEKE & RD 
TABER (1983) Endargered mammals of Chile: 
status and conservation. Biological Conservation 
25: 335-352. 

MOORE DM (1978) Post-glacial vegetation in the south 
Patagonia territory of the giant ground sloth, 
Mylodon. Botanical Journal of the Linnean So-
ciety 77: 177-202. 

MUNOZ C (1971) Chile: plantas en extinci6n. Editorial 
Universitaria, Santiago. 

MUNOZ M (1980) Flora del Parque Nacional Puyehue. 
Editorial Universitaria, Santiago. 

NOSS RF (1987) From plant communities to land-
scapes in conservation inventories: a look at The 
Nature Conservancy. (USA). Biological Conserva-
tion 41: 11-37. 

NUNEZ L (1989) Los primeros pobladores (20.000? 
a 9.000 a.C.). In: Hidalgo J, V. Schiappacasse, H 
Niemeyer, C Aldunate & I Solimano (eds.) Culturas 
de Chile: Prehistoria, desde sus orfgenes hasta los 
albores de Ia conquista: 13-31. Editorial Andres 
Bello, Santiago. 

OLTREMARI JV &RGJACKSON (1985) Chile's national 
parks: present and future. Parks 10: 1-4. 

ORTEGA IM & WL FRANKLIN (1988) Feeding habitat 
utilization and preference by guanaco male groups 
in the Chilean Patagonia. Revista Chilena de Histo-
ria Natural 61: 209-216. 

ORTIZ JC (1974) Reptiles del Parque Nacional "Vicente 
Perez Rosales". 1. Habitos alimenticios, en Liolae­
mus pictus, Dumeril et Bibron (Squamata-lguani-
dae). Anales del Museo de Historia Natural de 
Valparaiso (Chile) 7: 317-326. 

OVINGTON JD (1984) Ecological processes and national 
park management. In: McNeely JA & KR Miller 
(eds.) National parks, conservation, and deve-
lopment: the role of protected areas in sustain-
ing society: 60-64. Smithsonian Institution Press, 
Washington D.C. 

PATTERSON BD, PL MESERVE & BK LANG (1989) 
Distribution and abundance of small mammals 
along an elevational transect in temperate rain-
forests of Chile. Journal of Mammalogy 70: 67-
78. 

PEARSON OP (1987) Mice and the postglacial history 
of the Traful Valley in Argentina. Journal of 
Mammalogy 68: 469-478. 

PETERS RL & JDS DARLINGS (1985) The greenhouse 
effect and natural reserves. BioScience 35: 707-
717. 

PICKETT ST A (1980) Non-equilibrium coexistence of 
plants. Bulletin of the Torrey Botanical Club 107: 
238-248. 

PICKETT STA & JN THOMPSON (1978) Patch dynamics 
and the size of nature reserves. Biological Conserva-
tion 13: 27-37. 

PIMM SL & ME GILPIN (1989) Theoretical issues in 
conservation biology. In: Roughgarden J, RM 
May & SA Levin (eds.) Perspectives in ecological 
theory: 287-305. Princeton University Press, 
Princeton. 

QUINN JF & A HASTINGS (1987) Extinctions in sub-
divided habitats. Conservation Biology 1: 198-
209. 

RAEDEKE KJ (1977) Population dynamics and socio-
ecology of the guanaco (Lama guanicoe) of Maga-
llanes, Chile. PhD dissertation, University of 
Washington, Seattle. 

SIELFELD WH (1979) Presencia de Microcavia australis 
(G. y D'O) en Magallanes (Mammalia: Caviidae). 
Anales del Instituto de Ia Patagonia (Chile) 10: 
197-199. 

SIMBERLOFF D (1988) The contribution of population 
and community ecology to conservation science. 
Annual Review of Ecology and Systematics 19: 
473-511. 

SIMONETTI JA (1986) Explotaci6n de recursos, histo-
ria y parques nacionales. Flora, fauna y areas sil-
vestres 1 (2): 11-12. 

SIMONETTI JA (1988) On the theory and practice of 
conservation biology: a comment on Marone's 
paper. Revista Chilena de Historia Natural 61: 
155-158. 

SIMONETTI JA (1989) Small mammals as paleoenviron-
mental indicators: validation for species of central 
Chile. Revista Chilena de Historia Natural 62: 
109-114. 

SIMONETTI JA & LE CORNEJO (1990) Economic and 
ecological changes: the prehistory of the Andean 
mountains of central Chile. Economic catalysts 
to ecological changes. Working Papers, Center 
for Latin American Studies, University of Florida: 
65-77. 

SIMONETTI JA & JR RAU (1989) Roedores del Holo-
ceno temprano de Ia Cueva del Milod6n, Magalla-
nes, Chile. Noticiario Mensual, Museo Nacional de 
Historia Natural (Chile) 315: 3-5. 

SOULE ME (1985) What is conservation biology? Bio-
Science 35: 727-734. 

SOULE ME (1986) Conservation biology and the "real 
world". In Soule ME (ed.) Conservation biology: 
the science of scarcity and diversity: 286-303. 
Sinauer Associates, Sunderland, Massachusetts. 

SOULE ME ed (1987) Viable populations for conserva-
tion. Cambridge University Press, Cambridge. 

SOULE ME & D SIMBERLOFF (1986) What do genetics 
and ecology tell us about the design of nature 
reserves? Biological Conservation 35: 19-40. 

SOULE ME, BA WILCOX & C HOLTBY (1979) Benign 
neglect: a model of faunal collapse in the game 
reserves of east Africa. Biological Conservation 
15: 269-272. 

UDV ARDY MDF (1984) A biogeographical clasification 
system for terrestrial environments. In: McNeely 
JA & KR Miller (eds) National parks, conserva-
tion, and development: the role of protected areas 
in sustair.ing society: 34-38. Smithsonian Institu-
tion Press, Washington, D.C. 

VALENCIA J, MV LOPEZ & M SALABERRY (1987) 
Sistemas de areas de conservaci6n en Chile: propo-
siciones para un esquema ecologico integral. Am-
biente y Desarrollo (Chile) 3: 139-154. 

VEBLEN TT (1979) Structure and dynamics of Notho-



626 SIMONETTI & ARMESTO 

fagus forests near timberline in south-central Chile. 
Ecology 60: 937-945. 

VEBLEN IT (1985) Stand dynamics in Chilean Notho­
fagus forests. In: Pickett STA & PS White (eds.) 
The ecology of natural disturbance and patch 
dynamics: 32-51. Academic Press, Orlando. 

VEBLEN IT & DH ASHTON (1978) Catastrophic in-
fluences on the vegetation of the Valdivian Andes, 
Chile. Vegetatio 36: 149-167. 

VEBLEN IT & DH ASHTON (1982) The regeneration 
status of Fitzroya cupressoides in the Cordillera 
Pelada, Chile. Biological Conservation 23: 141-
161. 

VEBLEN TT, RJ DELMASTRO & JE SCHLATTER 
(1976) The conservation of Fitzroya cupressoides 
and its environment in southern Chile. Environ-
mental Conservation 3: 291-301. 

VEBLEN TT, FM SCHLEGEL & JV OLTREMARI 
(1983) Temperate broadleaved evergreen forests 
of South America. In: Ovington JD (ed.) Tempe-
rate broad-leaved evergreen forests: 5-31. Elsevier, 
Amsterdam. 

VEBLEN IT, M MERMOZ, C MARTIN & E RAMILO 
(1989) Effects of exotic deer on forest regenera-
tion and composition in northern Patagonia. 
Journal of Applied Ecology 26: 711-724. 

VILLAGRAN C, C SOTO & I SEREY (1974) Estudio 
preliminar de Ia vegetaci6n boscosa del Parque 
Nacional ''Vicente Perez Rosales". Anales del 
Museo de Historia Natural de Valparaiso (Chile) 
7:125-153. 

VUILLEUMIER F (1985) Forest birds of Patagonia: 
ecological geography, speciation, endemism, and 
faunal history. Ornithological Monographs 36: 
255-302. 

WEBER CA (198 3) Representaci6n de las provincias 
biogeognificas por las reservas de Ia bi6sfera en 
Chile: acci6n presente y futura de Ia Corporaci6n 

Nac1onal Forestal. CONAF, Boletin Tecnico 10: 
1-23. 

WEBER C & A GUTIERREZ (1985) Areas silvestres 
protegidas. In: Soler F (ed.) Medio Ambiente en 
Chile: 141-163. Ediciones Universidad Cat61ica 
de Chile, Santiago. 

WHITE PS & SP BRATTON (1980) After preservation: 
philosophical and practical problems of change. 
Biological Conservation 18: 241-255. 

WHITTAKER RH (1967) Gradient analysis of vegeta-
tion. Botanical Review 28: 1-239. 

WIENS JA (1984) On understanding a non-equilibrium 
world: myth and reality in community patterns 
and processes. in: Strong DR, D Simberloff, LG 
Abele & AB Thistle (eds). Ecological communities: 
conceptual issues and the evidence: 439-457. 
.Princeton University Press, Princeton. 

WILCOVE DS, CH McLELLAN & AP DOBSON (1986) 
Habitat fragmentation in the temperate zone. In: 
Soule ME (ed.) Conservation biology: the science 
of scarcity and diversity: 237-256. Sinauer, Sund-
erland. 

WILCOX BA & DD MURPHY (1985) Conservation stra-
tegy: the effects of fragmentation on extinction. 
American Naturalist 125: 879-887. 

WILSON EO (1985) The biological diversity crisis. Bio-
Science 35: 700-706. 

WILSON P (1984) Puma predation on guanacos in Torres 
del Paine National Park, Chile. Mammalia 4: 515-
522. 

YANEZ JL, JC CARDENAS, P GEZELLE & FM JAKSIC 
(1986) Food habits of the southermost mountain 
lion (Felis. concolor) in South America: natural 
versus livestocked ranges. Journal of Mammalogy 
67: 604-606. 

YANEZ P (1974) Uso cientifico de los Parques Nacio-
nales. Anales del Museo de Historia Natural de 
Valparaiso 7: 15-25. 


	Simonetti & Armesto (1991)315.pdf
	Simonetti & Armesto (1991)316.pdf
	Simonetti & Armesto (1991)317.pdf
	Simonetti & Armesto (1991)319.pdf
	Simonetti & Armesto (1991)320.pdf
	Simonetti & Armesto (1991)322.pdf
	Simonetti & Armesto (1991)323.pdf
	Simonetti & Armesto (1991)324.pdf
	Simonetti & Armesto (1991)325.pdf
	Simonetti & Armesto (1991)326.pdf
	Simonetti & Armesto (1991)327.pdf

