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26.1 Introduction

It is well known that rodents such as squirrels and mice often function as
important seed dispersers and predators in temperate oak forests (Krajicek
1955; Barnett 1977; Fox 1982; Schweiger et al. 2004) and tropical lowland rain-
forests (Adler 1995; Ceballos 1995; Lambert and Adler 2000; Janzen and For-
get 2001; Demattia et al. 2002). In tropical montane oak forests, for example,
they may feed on acorns during mast seeding years, affecting tree seed germi-
nation patterns (Chap. 13). Often, ground-dwelling rodents play a prominent
role in the food chain of species-rich, neotropical communities, as they serve
as staple food for predators such as carnivorous birds and medium to large-
sized mammals (e.g., Chinchilla-Romero 1997).

However, still little is known about the responses of small terrestrial
rodents to changes in forest cover as a result of habitat fragmentation and loss
of tropical forest (Kasene 1984; Adler 1994). Even less is known on the role ter-
restrial Rodentia play in forest succession, canopy closure, and biodiversity
recovery following slash-and-burn practices or commercial logging. Data on
presence and abundance of small ground-dwelling rodents in disturbed trop-
ical montane environments are much scarcer than for lowland rainforests
(Kappelle 1996). Only few studies on small-sized terrestrial rodent are avail-
able for neotropical montane oak forests (e.g., Lanzewizki 1991; Johnson and
Vaughan 1993).

We conducted live-trapping sessions for censusing small terrestrial rodent
species populations with the aim to focus on diversity and distribution of this
functional group of mammals along a disturbance gradient, ranging from cat-
tle-grazed pasturelands to undisturbed mature, old-growth forest (van den
Bergh and Kappelle 1998). Our main purpose was to identify key indicator
rodent species characteristic for certain levels of disturbance and/or recovery
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in a neotropical montane oak forest, and as such, contribute to much needed
knowledge for montane oak forest restoration in a fragmented landscape.

26.2 Study Area

The study was carried out in the core of the fragmented montane oak forest
zone (2,200–2,800 m a.s.l.) in the upper watershed of the Savegre River, near
the village of San Gerardo de Dota in the Los Santos Forest Reserve (Dota
County), situated in the western part of Costa Rica’s Talamanca Range. Aver-
age annual rainfall is 2,000–3,000 mm, and average annual temperature varies
in the range 10–15 °C, depending on altitude. The dry season lasts from early
January to late April (Kappelle 1996). Soils are derived from volcanic ash, are
acid (pH 3.5–5.5), and moderately fertile (Chap. 4). Natural vegetation is
30–50 m tall, evergreen broad-leaved oak forest (Chaps. 4 and 10). Since the
beginning of the 1950s, conversion of the region’s oak forests into grasslands
and croplands has led to a complex landscape mosaic (Kappelle and Juárez
1995). After abandonment of low-production pasturelands in the late 1970s
and early 1980s, stands of successional forests have developed along edges of
old-growth forests and pastures (Kappelle et al. 1995; Chaps. 17 and 30).

26.3 Habitat Selection

Five different habitats were selected along a man-induced disturbance gradi-
ent in the upper montane forest belt (2,300–2,800 m a.s.l.). These habitats are,
from low to high levels of disturbance:
1. 30–40 m tall, dense, old-growth oak-dominated ‘closed mature forest’

(CMF);
2. oak-dominated ‘open mature forest’, with a relatively open, 30–35 m high

canopy (OMF);
3. 3–7 m high secondary ‘successional shrubland’ (SSL);
4. 0.5–2 m tall secondary ‘abandoned pastureland’ (APL); and
5. <0.5 m high ‘grazed pastureland’ (GPL).

In each habitat, a 0.25-ha plot (50¥50 m) was established, with exception of
APL in which a 0.28-ha plot (37.5¥75 m) had to be laid out due to this site’s
different patch shape (Table 26.1).
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26.4 Rodent Trapping

In all but the APL plot, a total of 25 Sherman traps (trap size: 23¥9¥8 cm) was
placed in a 5¥5 grid with a 12.5-m distance between two neighboring traps, in
order to trap small mammals alive. Similarly, in APL 28 traps were located in
a 4¥7 grid. A standardized capture-recapture method was used to estimate
species diversity, distribution and abundance in each habitat type (Leslie
1952). Plots were studied from April to June, covering the transition from the
dry to the wet season. Sherman traps were checked before noon during 10
consecutive days (Table 26.1). Only OMF traps were checked over 9 days. Bait
consisted of a mixture of rolled oats and peanut butter with a touch of vanilla
flavor. During afternoons, traps were checked for diurnal catches and bait was
renewed for the next trap-night. Traps were covered with litter and/or leaves
for camouflage and insulation.

26.5 Data Collection and Analysis

We recorded data on the presence, sex, weight, and length of trapped individ-
uals. Weight was measured using a Pesola pocket scale (max. weight 300 g).
Length measurements included the head–body length, measured from the tip
of the nose to the inflection point of the tail, and the tail length, measured
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Table 26.1. Live-trapping and population data for five different habitats, sampled along a
successional gradient in a fragmented neotropical montane oak forest landscape, Costa
Rica

Plots Habitat typea

CMF OMF SSL APL GPL All

Plot size (ha) 0.25 0.25 0.25 0.28 0.25 1.28
Trap nightsb 10.00 9.00 10.00 10.00 10.00 49.00
Species richnessc 4.00 5.00 4.00 4.00 4.00 7.00
Species densityd 92.00 180.00 160.00 196.00 80.00 142.00
Capture frequencye 3.20 10.70 11.60 8.00 5.80 7.90
Capture frequency per ha 12.80 42.80 46.40 28.60 23.20 30.80

a CMF, closed mature forest; OMF, open mature forest; SSL, successional shrubland;
APL, abandoned pastureland; GPL, grazed pastureland

b Total number of trap nights
c Total number of species per plot
d Total number of individuals per hectare
e Mean number of captures per trap night



from the inflection point with the body to the fleshy tip of the tail. On-site
species identification was done with the aid of Emmons’ (1990) field guide,
after studying rodent specimens in Costa Rica’s national collections. Control
specimens were collected and stored at the country’s National Museum. Col-
lected specimens were identified with help of B. Rodríguez (personal commu-
nication, at the National Museum in San José), and on basis of field guides
(Mora and Moreira 1984; Emmons 1990). Trapped individuals were marked
upon first capture with acrylic paint before being released.

26.6 Rodent Species Diversity

Seven rodent species distributed over two families (five Muridae, two Het-
eromyidae) were represented in a total of 389 captures (185 individuals;
Table 26.2). The most abundant species was Peromyscus mexicanus (Mexican

M.B. van den Bergh and M. Kappelle340

Ecological Studies Vol 185, Kappelle (Ed.) – page proofs by F. Kröner, HD

Ecological Studies Vol 185, Kappelle (Ed.) – page proofs by F. Kröner, HD

Table 26.2. Data on abundance and captures of seven rodent species for five different
habitats, sampled along a successional gradient in a fragmented neotropical montane
oak forest landscape, Costa Rica

Habitat typea

CMF OMF SSL APL GPL All plots

Abundanceb

Peromyscus mexicanus 19 21 17 13 5 75
Scotinomys xerampelinus 3 7 20 24 7 61
Oryzomys albigularis 1 7 1 0 6 15
Reithrodontomys creper 0 6 0 9 0 15
Reithrodontomys cf. sumichrasti 0 0 0 9 2 11
Heteromys oresterus 2 4 0 0 0 6
Heteromys cf. desmarestianus 0 0 2 0 0 2
Total (all species) 25 45 40 55 20 185

Capturesc

Peromyscus mexicanus 26 67 58 26 30 207
Scotinomys xerampelinus 3 12 44 29 14 102
Oryzomys albigularis 1 12 1 0 9 23
Reithrodontomys creper 0 9 0 15 0 24
Reithrodontomys cf. sumichrasti 0 0 0 10 5 15
Heteromys oresterus 2 4 0 0 0 6
Heteromys cf. desmarestianus 0 0 12 0 0 12
Total (all species) 32 104 115 80 58 389

a CMF, closed mature forest; OMF, open mature forest; SSL, successional shrubland;
APL, abandoned pastureland; GPL, grazed pastureland

b Total number of captured individuals
c Total number of captures, including recaptures



Deer Mouse, ratón pata blanca, closely related to P. nudipes, the Naked-footed
Deer Mouse, which is common at Monteverde; Anderson 2000), with 75 indi-
viduals recorded in 207 captures (Table 26.2). The other six species were
Scotinomys xerampelinus (Singing Mouse, ratón cantante), Oryzomys albigu-
laris (White-throated Rice Rat, ratón arrocero), Reithrodontomys creper
(Chiriquí Harvest Mouse, ratón de las cosechas), R. cf. sumichrasti
(Sumichrasti’s Harvest Mouse, ratón de las cosechas), and Heteromys oresterus
and H. cf. desmarestianus, both being Spiny Pocket Mice (ratas de campo).
Rodent species richness was very similar for all habitat sites, with 4–5 species
per habitat regardless of its position along the disturbance axis.

26.7 Rodent Body Sizes and Abundance

Average head–body lengths of individuals ranged from 6.9 cm for Scotinomys
xerampelinus to 14.8 cm for Oryzomys albigularis. Similarly, average tail
lengths of individuals ranged from 5.9 cm for Scotinomys xerampelinus to
17.1 cm for Oryzomys albigularis (Table 26.3). The latter had the largest
weight (average of 93.4 g), whereas Scotinomys xerampelinus had the lowest
average weight (14.0 g).

Population density and capture frequency (absolute and per area values)
were higher in habitats suffering intermediate levels of disturbance, being
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Table 26.3. Data on sex, weight, and head-to-body and tail lengths of seven rodent
species captured along a successional gradient in a fragmented neotropical montane oak
forest landscape, Costa Rica

Males Females Weighta HB-lengthb T-lengthc

Peromyscus mexicanus 43 32 51.6±4.6 11.9±0.7 12.3±0.6
Scotinomys xerampelinus 36 25 14.0±2.2 6.9±0.4 5.9±0.8
Oryzomys albigularis 8 7 93.4±14.2 14.8±0.9 17.1±2.8
Reithrodontomys creper 13 2 22.8±2.9 8.7±0.8 13.0±1.0
Reithrodontomys cf. sumichrasti 4 7 14.9±2.5 7.4±0.5 8.7±0.8
Heteromys oresterus 2 4 74.8±3.8 12.7±0.8 17.0±0.7
Heteromys cf. desmarestianus 1 1 24.0±5.0 8.8±0.3 9.8±1.3
Total (all species) 107 78 – – – 

a 1Weight (mean±1SD) in g, based on measurements taken at each individual’s first
catch

b HB-length (mean±1SD) corresponds to the head–body length (length from the tip of
the nose to the inflection point of the tail) of an individual; HB-length in cm, based on
measurements taken at each individual’s first catch

c T-length (mean±1SD) corresponds to the tail length (length from the inflection point
with the body to the fleshy tip of the tail) of an individual; T-length in cm, based on
measurements taken at each individual’s first catch



twice as high in OMF, SSL, and APL. Abundance values differed strongly
among species. Males (107 in total) appeared to prevail over females (78) in
captures (Table 26.3).

26.8 Changes Along the Disturbance Gradient

This study presents results on small rodents that were live-trapped in mature
and recovering montane oak forest in Costa Rica, in order to evaluate the rel-
ative distribution of species to each other and to microhabitat properties
found along a successional gradient. Species diversity and abundance of small
terrestrial rodents proved to be relatively high, with murid species being
dominant. Observed abundance values were concordant with classical rank-
abundance values (Magurran 1988). High abundances (60–75 individuals)
were recorded for P. mexicanus and S. xerampelinus, whereas the other three
Muridae, O. albigularis, R. creper and R. cf. sumichrasti, appeared to be four to
five times less common. As López Barrera and Manson (Chap. 13) point out,
mast seeding may produce a large pulse of food resources that allow popula-
tions of acorn (Quercus seed) predators and/or dispersers such as Peromyscus
spp. to increase into the following year. However, so far it is unknown if mast
seeding occurred in Costa Rican Quercus species the years (1994–1995) before
we conducted live trapping (1996) at the study site.

Together, P. mexicanus and S. xerampelinus represented 79.4 % of all cap-
tures (including recaptured individuals), and 73.5 % of all captured individu-
als. Both Heteromyidae species, by contrast, seemed to be rather rare in the
area (≤ 6 individuals), and appeared to avoid both abandoned and grazed pas-
turelands. P. mexicanus and S. xerampelinus occurred at all five sites, although
they differed in habitat preference, P. mexicanus appearing with higher num-
bers in CMF and OMF, and S. xerampelinus showing higher abundance in SSL
and APL. This difference is explained by the fact that the latter, more insectiv-
orous species requires a rather dense vegetation cover at ground level, as its
peak in activity is during morning hours (Hooper 1972).

26.9 Habitat Preferences

The species O. albigularis preferred OMF as well as the edge of GPL bordering
mature forest. This observation is consistent with data presented earlier by
Timm et al. (1989) for the Braulio Carrillo Park in northern–central Costa
Rica. R. creper and R. cf. sumichrasti were most abundant in APL. These obser-
vations are concordant with data on habitat preferences of Nicaraguan Rei-
throdontomys species (Jones and Genoways 1970). R. creper was also trapped
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in OMF, but in lower numbers. Similarly, two individuals of R. cf. sumichrasti
occurred in GPL. Low capture results of H. oresterus and H. cf. desmarestianus
suggest these species’ rarity in the area. Whereas H. oresterus preferred
mature forest habitats, H. cf. desmarestianus was recorded only in SSL. H.
oresterus may be qualified as an indicator species for low levels of distur-
bance.

In general, male individuals were more often trapped in CMF and OMF as
well as APL, whereas males and females appeared equally in SSL and GPL.
Whether these capture differences between sexes is due to behavior or popu-
lation composition remains unknown. O. albigularis was the largest terres-
trial rodent species captured, being over six times as heavy and twice as long
as R. cf. sumirachrasti. Data on weight and head–body and tail lengths of cap-
tured individuals were in accordance with data in Emmons (1990), with the
exception of values recorded for H. cf. desmarestianus. Individuals of this
species were much smaller in this study than the data range given by these
authors would suggest (49–103 g, 10.8–14.8 cm). The weight distribution for
male and female individuals of the most abundant species, P. mexicanus,
clearly illustrates within-species weight differences found between sexes in
rodents.

26.10 Conclusions

Results are generally consistent with those presented by Lanzewizki (1991),
and Johnson and Vaughan (1993), who recorded five myomorph species of
which P. mexicanus (P. nudipes, in their study) and S. xerampelinus were most
common. Our study revealed seven species of terrestrial myomorph rodents,
including O. albigularis and H. oresterus as new local records. Both datasets
indicate the importance of within-habitat micro-environmental heterogene-
ity for rodent populations in these forests.

Although most species were not confined to a specific successional forest
phase, Heteromys species did seem to prefer older stages such as closed and
open mature forest. However, the data did not suffice for a thorough analysis
of co-occurrences of species and variability between local species assem-
blages. More grid-based plots (replicates) need to be sampled during longer
trapping sessions, preferably over a series of consecutive years, in order to
achieve statistically reliable results. The results presented only support a
much-needed first inventory of species, and offer preliminary insights into
species abundance and habitat preference. Large-scale, long-term species
monitoring is required to assess the current status and trends of small terres-
trial rodent species populations and assemblages in neotropical montane oak
forests.
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