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Abstract Fires have a considerable impact on biological communities and ecosystems, within which the assess-
ment of burned habitats requires consideration of indicator species or assemblages useful for monitoring. The
short-term effects of fires can be easily deduced from analysing assemblages of animals with short generation
times and high fertility rates, such as rodents. Here, we evaluated the effect of fire severity in a protected area of
southern Chile on abundance, composition and diversity of rodent assemblages. We sampled rodents and vegeta-
tion variables during summer and fall over two years (2017 and 2018) in forest stands with different levels of fire
severity (high, low and unburned stands). Changes in diversity and abundance were found between unburned
and burned stands, with these differences being more noticeable during the fall of the first year. Abundances of
rodent species exhibited marked fluctuations over the study period, but two species consistently decreased their
abundances as fire severity increased, and with the absence of one species in burned stands. The adverse fire
effects were less evident during the second year due to the overall low capture rates (1.3–1.9%). Rodent species
were differently affected by fire, with Irenomys tarsalis (arboreal rat) being the species most sensitive to fires. The
effect of fire severity on abundance of rodent species was associated with changes in the vegetation variables,
where dead wood, canopy and herb cover showed a low correlation (R = 0.147). Our results suggest that fires of
high severity cause important disturbances on habitat and food resources that result in short-term effects on the
rodent assemblage. Fires apparently act as an ecological filter for the more specialised species while offering an
opportunity for the settlement of generalist species. Hence, the monitoring of rodent species differing in their
ecological traits, such as food habits and space use, offers an opportunity for assessing the short-term recovery
patterns of wildlife after fire disturbances.
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INTRODUCTION

Some environmental disturbances dramatically
change the biotic and abiotic conditions of ecosys-
tems, modifying the spatio-temporal dynamics of
communities through affecting, among other things,
the persistence of species, species interactions and
ecosystem processes (Hutchinson 1957; Pickett &
White 1985; Moberg & R€onnb€ack 2003; Whittaker
et al. 2007; Carrara & V�azquez 2010; Altamirano
et al. 2010; Morin 2011; Thom & Seidl 2016). In
this context, fire is one of the primary sources of dis-
turbance of terrestrial ecosystems, whose effects

acquire a growing worldwide concern due to their
expected intensification caused by global warming
and intensive land use (Thonicke et al. 2001; Van
Wagtendorf et al. 2012). Fires consume a large
amount of biomass, transforming it physically and
chemically while altering its composition and spatial
distribution (Bond & Keeley 2005). The loss of vege-
tation caused by fires has important effects on the
local fauna (Dellasala & Hanson 2015). This includes
decreasing the feeding sources of herbivores, grani-
vores, frugivores, nectivores, insectivores and carni-
vores and decreasing the availability of reproductive
sites (Johnston & Odum 1956; Stojanovic et al.
2016). Nevertheless, fires can also promote the occu-
pancy and space use patterns of some species,
through the formation of cavities in trees (Inions
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et al. 1989), and supply of woody debris (Fisher &
Wilkinson 2005). The provision of ecological
resources resulting from fires elicits a variety of
responses among wildlife depending on ecosystem
resilience, fire characteristics, topography, vegetation
and time (Hutto 2006; Bassett et al. 2017; Ibarra
et al. 2020).
The ecological restoration of burned ecosystems

requires determining how probable the recolonisation
by species is, focusing on those that may serve as
indicators of environmental changes (Caro & O’Doh-
erty 1999; Hyvaerinen et al. 2006; Junninen et al.
2008; Kuenzi et al. 2008). Species assemblages can
also be used as indicators of ecosystem health, offer-
ing the opportunity of tracking the responses to dis-
turbances of multiple species with a given taxonomic
affinity but differing in their ecological traits (Jaksic
2001; Kurtz et al. 2001; Pons & Clavero 2010; Steen
et al. 2013; Tingley et al. 2016). In this vein, rodent
species are considered relevant agents associated with
natural processes, such as being ecosystem engineers
or seed dispersers (Dickman 1999), which allows
them to be good indicators of the ecological effects
of fires, due to their short generation times and high
fertility rates (Avenant 2011; MacFadyen et al. 2012;
Chia et al. 2015; Swan et al. 2016). Previous studies
suggest that the recolonisation of burned forest by
rodents not only depends on vegetative recovery and
succession processes (Fisher & Wilkinson 2005).
This recolonisation is also modulated by the micro-
habitat requirements of each species (Price 1978)
and the overlap in use of trophic resources between
them (M’Closkey 1978; Dueser & Porter 1986).
Therefore, the changes that fires cause in the compo-
sition, abundance and diversity of rodents may be an
indicator of alterations in the resource availability for
assemblages of interacting and ecologically distinctive
species (Root 1967; Vieira & Briani 2013).
Rodents native to the temperate forests of southern

South America display local ecological adaptations
along altitudinal and latitudinal gradients (Quintana
2008), including different trophic specialisations
(Meserve et al. 1988) and space use patterns (Patter-
son et al. 1990). The population size of rodent popu-
lations in this geographical region is characterised by
marked interannual variation (Meserve et al. 1999),
with some species being particularly sensitive to the
replacement of native forest by anthropogenic land
uses, such as pasture or farmlands (Mu~noz-Pedreros
et al. 1990; Mu~noz-Pedreros 1992; Garc�ıa et al.
2013). To date, the effects of fire on the abundance
and diversity of rodent species have been docu-
mented in South America ecosystems different from
southern temperate forests. For instance, rodents
native to subtropical savanna and desert ecosystems
have been found to persist under a certain frequency
of fires (8 years approximately), including species of

the genus Oligoryzomys, which are also present in
southern temperate forests (Marconi & Kravetz 1986;
Ojeda 1989). The ability of rodents to persist and
recolonise burnt semi-desert ecosystems suggests the
existence of local adaptive mechanisms associated
with their generalist use of resources (Ojeda 1989).
In contrast, rodents inhabiting semi-desert shrubland
in the Chilean Coastal Range depend on plant spe-
cies that lack adaptations to fire disturbances (Mon-
tenegro et al. 2004). Fire is also recognised as a key
disturbance shaping Araucaria araucana forests in the
Andean region of southern South America (Gonz�alez
et al. 2005; Mundo et al. 2013). Araucaria araucana
forests are typically shaped by a mixed-severity fire
regime that includes surface and crown fires ignited
by lightning and anthropogenic sources (Gonz�alez
2005). Although A. araucana is adapted to withstand
moderate-severity fires or re-establish following high-
severity fires (Burns 1993), recent large, repeated
high-severity fires may have hampered the potential
resilience of these forests, especially under changing
post-fire climatic conditions (Boisier et al. 2016; Gar-
reaud et al. 2017). The intensification of anthropic
activities (logging and burning) in southern South
America has increased the frequency and severity of
forest fires in recent decades (Otero 2006), resulting
in severe effects on vegetation and soil (Gonz�alez
et al. 2005). Therefore, the effects of fires on rodent
assemblages deserve special attention considering the
increased occurrence of forest fires due to anthropic
causes (Otero 2006; Altamirano et al. 2013; CONAF
2017), with the eventual decrease in their diversity.
In this study, we evaluate the response of rodents to
a recent wildfire in a protected area of southern
Chile. In particular, we evaluate over two years, dif-
ferences in the diversity, abundance and composition
of rodents assemblages between areas affected by dif-
ferent degrees of fire severity.

MATERIALS AND METHODS

Study site

This study was conducted in the China Muerta National
Reserve (38o42000″S–71o26000″W), a protected area in the
province of Malleco, southern Chile (Fig. 1). This Reserve
encompasses 11 168 ha and has a warm climate (35°C
maximum in summer, �5°C minimum in winter) with sea-
sonal variations characterised by droughts in summer and
snow in winter (K€oeppen 1948). The vegetation is com-
posed of Araucaria (A. araucana) trees in association with
Nothofagus forests (CONAF 2014), mainly Nothofagus
pumilio (Lenga beech) and Nothofagus antarctica (antarctic
beech). Altitudes vary between 1400 and 1995 m above sea
level. In March 2015, this Reserve endured a forest fire that
covered ca. 3700 ha, generating burnt forest stands with
different degrees of severity, according to aerial imagery
and qualitative assessments of damage (CONAF 2015): (i)
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unburned stands (n = 2) where no signs of recent fires were
found. (ii) Low-severity fire stands (n = 2) with partial
damage and fire effects on grasses and shrubs only; (iii)
high-severity fire stands (n = 2) with evidence of tree car-
bonisation, root damage and significant loss of shrub vege-
tation (CONAF 2015). Six stands of native forest (ranging
10 a 100 ha) were chosen for sampling activities. All sites
were similar in topography and fire history and scattered in
terms of their spatial distribution.

Habitat variables

We characterised the microhabitats in each fire severity
(high-severity, low-severity, and unburned stands) once per
year, measuring the cover (as percentages) of the herba-
ceous vegetation, shrubby vegetation, soil litter, tree canopy
and dead wood in 40 100-m2 quadrants (Roberts et al.
2015). This measurement was made in stands for each fire
severity (including unburned stands).

Rodent sampling

Field campaigns were carried out during December and
May of 2017 and of 2018 (summer and fall, respectively, in
the southern hemisphere), which corresponded to the sec-
ond and third post-fire years (hereafter termed 1st and 2nd
sampling years). The accumulation of snow prevented sam-
pling in winter, hindering access until the early spring.
Sherman live-capture traps were placed in the forest stands,
which were arranged along lines (one line per stand) in
order to improve the catch probability by increasing sam-
pling perimeter/area ratio (Pearson & Ruggiero 2003). Each
fire severity level (and the unburned stand) involved the
installation of 40 traps, subdivided in two spatial replicates

with 20 traps per each one (120 total). The average dis-
tance between stands was 300 m (minimum: 210 m; maxi-
mum: 620 m), to maximise trap independence, taking into
account the home range of individuals (Priotto & Stein-
mann 1999). Along each line, all traps were baited with
crushed oats and were sequentially installed every 10 m
(200 m total length each line) and checked every morning
(Rau et al. 1995), during four days campaigns on average.
The number of catches in relation to capture effort (i.e. the
number of traps multiplied by the number of days each trap
was active; Calhoun 1959) was used as a proxy for rodent
abundance in each line.

Data analysis

The effect of fire on rodent diversity was evaluated by com-
paring the Shannon–Wiener index (H´; Shannon 1948) and
its evenness (J´) (Morin 2011), which were estimated for
each severity level. The effect of fire on species composition
was evaluated by the Hutchenson procedure (1970), in
which the diversity of the groups was compared through an
analogous t-test (Zar 1996). Also, we compared groups
(unburned, low severity and high severity) using Canonical
Analysis of Principal coordinates (CAP; Clarke & Gorley
2006) implemented with the statistical package XLSTAT
version 4.03 and PRIMER version 7. The effect of fire on
the richness of rodent species and species grouped by feed-
ing habits (herbivores vs omnivores) was evaluated using
Kruskal–Wallis tests (Sokal & Rohlf 1995). For each sever-
ity level, the effects of season and year on the abundance of
individual species and guilds were assessed through pair-
wise comparisons, as proposed by Meserve et al. (1988)
and Polop et al. (2015). The relatively low number of zero
counts for total abundance of rodents individuals allowed
us to assess the additive and interactive effects of fire and

Fig. 1. (a) Geographical location of the study area in the National Reserve China Muerta, Melipeuco District, La Araucan�ıa
region (38°S, 71°W), south-central Chile, and (b) levels fire severity where the rodent sampling was conducted (black rectan-
gle). Low (yellow) and high (red) fire severity, and the unburned forest (green) are shown in the map. Note that areas
of moderate fire severity (orange) and bare ground (grey) were not considered in this study.

Source: Laboratorio de Biometr�ıa, Departamento de Ciencias Forestales, Universidad de La Frontera.
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season using generalised linear mixed models (GLMM;
Breslow & Clayton 1993), implemented with the lme4 R
package (R Development Core Team 2019). Because of
the high overdispersion of the dependent variable (total
abundance), GLMM were specified with a negative bino-
mial distribution and log-link function, while year and for-
est stand were included as random effects. The effect of
fire on the rodent microhabitat was assessed through uni-
variate analysis of variance (ANOVA), including degree of
severity as the main factor (Quinn & Keough 2002). Previ-
ously, compliance with the assumptions of normality and
homogeneity was determined. To identify the environmen-
tal variables (structural, vegetational) that explained the
multivariate community pattern of rodents in the study
units, a BEST procedure (Biota and/or Environmental
matching) was carried out in the PRIMER 6.0 software,
with forward stepwise Rank correlation (Clarke & Gorley
2006).

RESULTS

The total sampling effort involved 6960 trap nights
(720 trap nights during the summer of the first year
and 2400 during the fall, 2040 trap nights during the
summer of the first year and 1800 trap nights during
the fall). Four rodent species were captured: Abroth-
rix longipilis (long-haired mouse, omnivorous; 309
captures), Abrothrix olivaceus (olive mouse, omnivo-
rous; 154 captures), Oligoryzomys longicaudatus (long
tailed mouse, herbivorous; 90 captures) and Irenomys
tarsalis (arboreal rat, herbivorous; 21 captures). The
largest total catch was recorded during the fall of the
first year (21.4%), contrasting with the low rates
recorded during the summer of the first year, sum-
mer of the second year and fall of the second year
(1.90%, 1.40% and 1.27%, respectively).

In the fall of the first year, the fire effect on the
capture frequency was marked among all species,
with A. olivaceus showing a higher frequency in
unburned stands, decreasing towards the high sever-
ity (Kruskal–Wallis test, H = 31.60, P < 0.0001, d.f.:
2; Fig. 2). For O. longicaudatus, its maximum record
was observed in low fire severity (H = 6.42,
P = 0.040, d.f.: 2), with significant differences
between severity levels in the summer (H = 8.19,
P = 0.017, d.f.: 2). I. tarsalis was recorded only in
the unburned and low-severity stands, with no indi-
viduals found in high-severity stands (H = 16.98,
P < 0.0001, d.f.: 2). For A. longipilis, the species with
the largest number of records, no significant differ-
ences were found between severity levels (H = 5.49,
P = 0.064). In the second year of sampling, the catch
rate decreased in comparison with the first year, with
differences between severity levels being found only
for A. olivaceus during the summer (H = 8.22,
P = 0.016), but also with the absence of I. tarsalis
and the minimum representation of O. longicaudatus
during fall.
The two main components of Canonical Analysis

of Principal coordinates (CAP) accounted for 75% of
total variability, with axis 1 correlating negatively with
A. longipilis (r = �0.92) and axis 2 correlating posi-
tively and negatively with I. tarsalis (r = 0.91) and
O. longicaudatus (r = �0.38), respectively. The plot
(Fig. 3) of the first factorial plane CAP shows
I. tarsalis records being concentrated in unburned
and low-severity stands, while O. longicaudatus main-
tained an intermediate frequency of records in all
severity levels.
The diversity and evenness of rodent species was

highest during the fall of the first year (Table 1). In

Fig. 2. Annual, seasonal and fire severity level variation of the capture rate (individuals caught per sampling effort) of the
four rodent species found in China Muerta National Reserve in southern Chile. Codes for fire severity levels are as follows:
HS, high fire severity; LS, low fire severity; U, unburned.
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this season, significant differences were observed
when comparing diversity of high-severity stands with
respect to unburned (T = 7.41, P < 0.0001) and low-
severity stands (T = 5.99, P < 0.0001). Significant
differences were also found when comparing the
same groups in the first and second year of the
same season (T = 14.19, P < 0.0001; T = 70.17,
P < 0.0001; T = 13.22, P < 0.0001 for unburned,
low severity and high severity, respectively).
Taxonomic composition of rodents in levels of fire

severity changed with season and year (Table 1).
When the abundances of all species were pooled, we
found significant differences between high-severity
and unburned stands, but we also detected a signifi-
cant seasonal effect resulting from the high overall
abundance of individuals observed per trap during
fall of the first year (Table 2; Fig. 4).
Fires also affected the functional groups of rodents

recognised according to their feeding habits (Fig. 5).

The number of omnivorous rodents decreased with
fire severity only in the summer of the second year
(H = 9.698; P = 0.008), while for herbivores, the
effect of fire severity was found during the two
seasons of the first year (H = 5.99, P = 0.009;
H = 13 869, P = 0.001, for summer and fall, respec-
tively).
Fire intensity affected the vegetation of forest

stands as well, and thus, vegetation variables experi-
enced an overall change during the two sampling
years (Table 3; Fig. 6). The cover of herbaceous veg-
etation was the only variable that did not show
changes between years (Table 3). Canopy cover,
shrub vegetation and leaf litter were significantly
higher in both the first year and the second year for
unburned and low-severity stands (Table 3). Herb
cover during the first year was greater than in year 2,
while dead wood cover was higher at the high-sever-
ity stands in the two years. Unburned and low-sever-
ity stands showed similarities in canopy cover, shrub
vegetation, herbaceous vegetation and leaf litter,
while high-severity stands were characterised by the
accumulation of dead wood (Fig. 5). The correlation
between microhabitat variables and the abundances
of rodents carried out using BIOENV showed that
the variables with the highest incidence were dead
wood, canopy and herbaceous cover, with low corre-
lation (R = 0.147, P = 0.001). The other combina-
tions of variables resulting from this analysis showed
lower values of association, so they were not consid-
ered.

DISCUSSION

The rodent species found in the study area corre-
sponds to a relatively small subset of the small mam-
mal species described for this biogeographical region
(Quintana 2008; Pardi~nas et al. 2011), suggesting
that environmental conditions prevailing in the study
area have acted as ecological filters for rodent diver-
sity and composition. Thus, the relatively recent
regimes of wildfires and other forest disturbances
(e.g. urban growth and intensive agriculture) may
have contributed to the lower species richness in this

Fig. 3. Graphical representation of the first factorial plane
of Canonical Analysis of Principal coordinates (CAP),
showing abundance differences among four rodent species
captured in forest stands under unburned condition and
fire severity levels.

Table 1. Diversity (H´), maximum diversity (H´max) and evenness (J´) of rodent assemblages in China Muerta National
Reserve, southern Chile, over four sampling seasons for three fire severity levels (unburned, low and high severity)

Unburned Low fire severity High fire severity

H´ H´max J´ H´ H´max J´ H´ Hmax J´

Summer 2017 – 0 – 0.69 0.69 1 0.45 0.69 0.64
Fall 2017 1.16 1.38 0.84 1.12 1.38 0.80 0.89 1.09 0.81
Summer 2018 0.56 0.69 0.80 0.61 0.69 0.88 – 0 –
Fall 2018 0.69 0.69 1 0.65 0.69 0.93 0.95 1.09 0.86
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forest Reserve. Indeed, the anthropisation of pre-
Andean areas in southern Argentina, resulting from
human settlements, occurrence of domestic animals
and extractive activities such as pine nut collection
(A. araucana seeds), has contributed to the simplifi-
cation of rodent assemblages there (Shepherd & Dit-
gen 2005).
Rodent capture rates exhibited variability at the

seasonal level, which may be explained by their
reproductive life cycles, with recruits observed during
fall (Gonz�alez & Mur�ua 1983; Meserve et al. 1999)
followed by marked spring population declines
(Mur�ua & Gonz�alez 1986). On the other hand, the
sharp decrease in capture frequencies during the sec-
ond year of our study may be due to interannual
fluctuations in population sizes, a frequent phe-
nomenon among rodents in the Northern Hemi-
sphere (Hansson & Hentonnen 1988), also reported
in central-northern Chile (Previtali et al. 2009). Such
periodic population declines are closely related to

low food availability (Ostfeld et al. 1996; Jaksic &
Lima 2003). In the biogeographical region of the
study area, it has been documented that A. araucana
trees present interannual fluctuations in seed produc-
tion (Sanguinetti 2014), with pine nuts (Araucaria
seeds) fulfilling a relevant role as a food resource for
local rodent species (Shepherd & Ditgen 2016).
Indeed, pine nut production in the study area
showed a significant decrease in both 2017 and 2018
as compared to the previous years (Fuentes-Ram�ırez
et al. 2019). In this context, a decrease in pine nut
production during the first sampling year (2017) had
a one-year lagged effect, with rodent population sizes
displaying a marked decline during the second sam-
pling year, thus reducing the impact of fire among
levels of severity. The smaller population sizes in the
second sampling year prevent us from finding evi-
dence of differences between burned and unburned
stands. A long-term (a period that implies a signifi-
cant change in tree diversity, forest and aboveground
biomass; Slik et al. 2008) monitoring programme that
allows estimations of population density under
changing environmental conditions is desirable.
The low abundance and species richness found in

stands of high severity with respect to unburned
stands and low-severity stands in years without appar-
ent food limitation, such as the first year of sampling
suggest that rodent species-specific requirements of
habitat leads to a selective use of patches, due to the
reduction of habitat in stands severely impacted by
fires. Severe fires caused the removal of vegetation
cover (mainly shrubs) and a presumably lower avail-
ability of shelters. Other studies comparing burned
and unburned habitats have found comparable results
in rodents diversity, with lower species richness and
dominance of generalist species (Brehme et al. 2011;
Roberts et al. 2015; Camargo et al. 2018). On the

Table 2. Additive and interactive effects of fire severity
and season on the abundance of all species tested using
GLMM

Variable Estimate
Std.
error Z P

Treat LS �0.0194 0.10 �0.1939 0.8463
Treat HS �0.3975 0.1111 �3.5763 0.0003
Season (summer) �1.8632 0.3098 �6.0144 <0.0001
Treat

LS 9 season
0.3941 0.4036 0.9763 0.3289

Treat
HS 9 season

0.4845 0.4313 1.1232 0.2613

The intensity of the fire was implemented with a three-
level factor (unburned, low and high-severity levels), while
the season factor tests differences between summer and fall.

Fig. 4. Abundance of individuals of all rodent species captured per trap through fire severity levels and sampling periods.
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other hand, the lack of statistical significance when
comparing unburned and low-severity stands suggest
that a low fire intensity does not unduly affect the
supply of resources provided by the tissues, seeds or
insects associated with annual plants. Nevertheless,
both the unburned stands and the low-severity stands
show differences in some floristic variables (Urrutia-
Estrada et al. 2018; Fuentes-Ram�ırez et al. 2020),
which may eventually result in differences in terms of
available food, with effects that may be only detect-
able over longer time scales.

Rodent species responded differently to fires and
those differences were associated with species-specific
traits. The dominance of A. longipilis in all the stands
is consistent with other studies reporting rodent den-
sities in the central valley of Chile (Mu~noz-Pedreros
et al. 1990; Mu~noz-Pedreros 1992), whereas the plas-
ticity of A. longipilis to colonise or use non forest
habitats (i.e. cursoripedal; Mur�ua 1982), may enable
its occurrence across the study area, which presents
structural heterogeneity. On the other hand, its
omnivorous diet allows A. longipilis to better use
resources available in disturbed environments (Silva
2005) while reducing competition with rodent species
with narrower trophic niches. Although A. olivaceus
has microhabitat and trophic requirements similar to
A. longipilis, its lower capture frequency suggests a
lower competitive ability of A. olivaceus, which would
be explained by a subtle differentiation in its use of
resources (Mur�ua et al. 1987). In the Mediterranean
zone of central Chile, A. longipilis and A. olivaceus
differ in their preferences for vegetation cover and
their feeding habits (Glanz 1984), which indicates
spatial niche segregation. Although in the study area
there are records of capture of A. longipilis in sites
with high vegetation cover, further studies are
required to verify local microhabitat preferences.
A different situation is that observed for O. longi-

caudatus, a species with arboreal habits (Mur�ua
1982), which may be sensitive to the extensive loss of
tall vegetation and canopy cover in forest stands
impacted by severe intensity fires. In addition, its low
abundance in unburned stands could result partially
from competition by species with similar trophic pref-
erences and higher competitive ability, such as
I. tarsalis (Meserve et al. 1988). Other factor explain-
ing the reduced abundance of O. longicaudatus may

Fig. 5. Temporal variation in the number of rodent species belonging to two trophic guilds (herbivorous and omnivorous)
in stands with different fire severity levels (HS, high severity; LS, low severity; U, unburned).

Table 3. Mean (SD) of percentages of covers of micro-
habitat variables measured under three different fire severity
levels during 2 years

Variable
Levels of
severity First year Second year

Canopy Unburned 52.55 (19.29)* 44.80 (14.36)*
Low severity 47.12 (12.07) 40.25 (15.65)
High severity 17.40 (6.51) 16.42 (12.48)

Herb
cover

Unburned 4.80 (4.05)* 3.07 (1.63)
Low severity 2.25 (1.48) 3.05 (1.98)
High severity 3.25 (3.71) 2.35 (1.31)

Shrub
cover

Unburned 22.30 (6.56)* 16.57 (5.43)*,†
Low severity 28.27 (9.51) 16.95 (3.97)†

High severity 9.90 (4.72) 8.50 (3.08)
Litter Unburned 53.05 (13.66)* 64.20 (5.03)*,†

Low severity 44.87 (10.73) 49.95 (11.25)
High severity 37.32 (11.59) 45.75 (13.20)†

Dead
wood

Unburned 7.10 (2.89)* 17.85 (4.68)*,†
Low severity 6.52 (2.97) 14.27 (7.65)
High severity 20.07 (6.50) 22.75 (7.34)

*Significant differences between treatments and
unburned stands.

†

Differences between years 1 and 2 for treatment or,
unburned stands as appropriate.
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be the structure of southern Andean forest, charac-
terised by a relatively low tree density that could
affect the distribution of this facultative arboreal cri-
cetid species (Mu~noz-Pedreros et al. 1990). Only
O. longicaudatus uses a broad spectrum of habitat
types (Mur�ua et al. 1986), facilitating colonisation
processes, and also reinforcing their role as the main
vector of Hantavirus in this region (Mur�ua 1999).
In the case of I. tarsalis, its arboreal specialisation

(Kelt 1993) could explain its low relative abundance
in the stands with high fire severity, where the major-
ity of the few remaining trees had serious damage
derived from fire, with complete removal of
the canopy. Therefore, the reduced complexity of the
forest layers in burned forest stands may limit the
occurrence of I. tarsalis at the local level. Neverthe-
less, the ground-level sampling carried out in this
study may lead to a reduced detectability of the arbo-
real I. tarsalis (Rau et al. 1995), thus limiting inter-
pretations about fire effects for this species.
Fire severity affected the trophic structure of the

rodent assemblage, with herbivores being particularly
vulnerables to fires, probably derived from their nar-
row spectrum of dietary items. This is the case of the
herbivorous O. longicaudatus and I. tarsalis (Meserve
et al. 1988; Silva 2005). In contrast, omnivores exhibit
adaptive advantages derived from their use of multiple
resources (Chubaty et al. 2013), which facilitates them
to switch between resources when decreases occur in
the supply, something that applies to the two species of
Abrothrix present in the study area (Meserve et al.
1988; Silva 2005). Thus, the severity of fire may not
affect the presence of omnivorous rodents, which were
recorded in all stands throughout the two-year study
period (except for the summer of the second year,
where only one species was detected).
The lack of an association between vegetation

cover and the abundance of rodent species may have
resulted from the population decline of all species

during the second sampling year, in contrast with
other studies reporting that effect (Bonaventura et al.
1991; Gonz�alez et al. 2000; Bochert et al. 2014). It is
important to note that fire severity levels strongly dif-
fered in the abundance of dead wood. Stands with
high fire severity had significantly more dead wood, a
type of substrate that plays an important role as a
provider of alternative food resources, such as fungi
and invertebrates (Loeb 1999; Wikars 2002), which
in turn favours the presence of omnivorous species,
as confirmed in the study area. In addition, a lower
vegetation cover could have an adverse effect on
rodent populations by exposing them to avian or ter-
restrial predators, such as foxes, owls or hawks
(Mur�ua & Gonz�alez 1982; Simonetti 1989; Mart�ınez
et al. 1993). Rodents colonising the high fire severity
stands may be subject to a trade-off between energy
intake from the use of foraging resources and the risk
of predation in sites with open understory vegetation.
Although some predators, such as Culpeo fox (Lyca-
lopex culpaeus), were detected in the study area, their
records (faeces) were not concentrated in the burned
stands (Z�u~niga et al. 2020).
Our findings are consistent with the idea that spe-

cies-specific interannual population fluctuations of
rodent species interact with habitat disturbances to
modify community structure (Mur�ua & Gonz�alez
1986; Mur�ua et al. 1986; Stenseth 1999). From our
results, it is possible to infer short-term changes in
the rodent assemblage as the vegetation recovered
after fires in the study area, with fires acting as an
ecological filter for the more specialised species while
offering an opportunity for generalist species.
Depending on how the vegetation recovers in terms
of diversity and cover, different rodent assemblages
may occur between the initial recovery period and
advanced stages of forest succession, as reported in
different latitudes (Fox 1982; Marconi & Kravetz
1986; Haim et al. 1996; Zwolak & Foresman 2007).

Fig. 6. Canonical analysis of main coordinates to establish cover differences by vegetation between fire severity levels (HS,
high severity; LS, low severity; U, unburned).
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In conclusion, severe fires in temperate forests of
southern Chile can cause an impoverishment of
rodent assemblages. Nevertheless, dynamic changes
in resource availability may interact with fire effects,
thus making it difficult to determine their relative
contribution in the composition of assemblages: a sit-
uation that would become more complex with the
recovery of vegetation over time. Long-term studies
are required for assessing the long process of forest
recovery and its associated fauna.
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