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RESUMEN. - El chercan (7Troglodytes musculus) se distribuye ampliamente en Chile, habitando diversos habitats.
Sin embargo, la informacion sobre su biologia reproductiva en el pais es escasa. En esta revision, sintetizamos y com-
paramos seis parametros reproductivos del chercan reportados en seis estudios realizados entre el centro y el sur de
Chile. Los parametros evaluados fueron la tasa de ocupacion de cajas anideras, el tamafio de nidada, éxito nidal, éxito
reproductivo, y la duracion de la incubacion y la crianza de los polluelos. La ocupacion de las cajas anideras promediod
58,5+ 24,2 % (media + DE). La media del tamafo de nidada fue 4,9 + 0,7 huevos. Los periodos de incubacién y crianza
promediaron 14,6 + 1,9 y 15,5 + 2,7 dias (media + DE), respectivamente. El éxito nidal y éxito reproductivo fueron
altos, promediando 81,9 + 10,5 % y 81,4 + 17,3 %, respectivamente. La tasas de ocupacion de cajas anideras y el éxito
reproductivo tuvieron mayor variacion (CV > 20) que los otros parametros reproductivos. Aunque analizamos pocos
estudios, nuestros resultados sugieren que la variacion geografica en los parametros analizados pudo ser influenciada
por las condiciones ecologicas y climaticas locales.

PALABRAS CLAVE: disponibilidad de cavidades, éxito reproductivo, incubacion, microclima, periodo de crianza,
tamafio de nidada.

ABSTRACT. - The Southern House Wren (Troglodytes musculus) is broadly distributed in Chile and inhabits a variety
of habitats. However, information regarding its reproductive biology in the country is scarce. In this review, we synthe-
size and compare six reproductive parameters of the Southern House Wren reported in six studies conducted in central
and southern Chile. The parameters evaluated included nest box occupancy rate, clutch size, nest success, reproductive
success, and incubation and chick rearing periods. Nest box occupancy averaged 58.5 + 24.2 % (mean + SD). The
mean clutch size was 4.9 £+ 0.7 eggs. The mean incubation and rearing periods were 14.6 + 1.9 and 15.5 £ 2.7 days,
respectively (mean + SD). Nesting success and reproductive success were high, with mean values of 81.9 + 10.5 % and
81.4 £ 17.3 %, respectively. Nest box occupancy rates and reproductive success exhibited greater variation (CV > 20)
than the other reproductive parameters. Despite the limited number of studies, our analysis suggests that geographical
variation in the parameters analyzed may have been influenced by local ecological and climatic conditions.
KEYWORDS: cavity availability, clutch size, incubation, microclimate, nestling period, reproductive success.

INTRODUCTION

Environmental variations across geographic ranges can
exert selective pressures that shape the ecology and be-
havior of species. Habitat-generalist species (i.e., those
that occupy multiple environments) often exhibit local
adaptations to such pressures, which determine their re-

productive behavior (Finch 1991, Bellocq ef al. 2011, Cal-
laghan ef al. 2019, Wanamaker et al. 2020). One example
is the Southern House Wren (Troglodytes musculus), an
insectivorous passerine widely distributed from the Yu-
catan Peninsula in Mexico to Tierra del Fuego in southern
South America (Walters 1994, Fernandez et al. 2024).
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Originally described as Troglodytes aedon (Vieil-
lot 1809), this designation encompassed populations from
North America to South America until well into the 20th
century. However, genetic and bioacoustics studies re-
vealed significant differences between northern and south-
ern populations, leading to the recognition of South Amer-
ican populations as a distinct species: T musculus (Brum-
field & Capparella 1996, Sosa-Lopez & Mennill 2014).

Southern House Wrens nest in natural cavities
and exhibit biparental care, with occasional polygyny
(Alworth 1996, Fernandez et al. 2024). Females typical-
ly lay two to seven eggs per clutch, usually incubating
them alone, while both parents feed altricial nestlings
until fledging (Fernandez et al. 2024). Nestlings reach
their maximum size and weight around 11 days of age,
although they remain in the nest for 15-17 days before
fledging (Llambias et al. 2015).

As cavity-nesters, Southern House Wrens accept
rapidly human-made cavities for nesting (Llambias &
Fernandez 2009, Alexandrino et al. 2022). Artificial cav-
ities have proven to be an effective tool for studying the
breeding biology and behavior of the species. Although
nest box occupancy can vary across sites simply as a con-
sequence of nesting-site availability, it may, in general,
increase the clutch size and enhance the breeding success
(Vergara 2007, Llambias & Fernandez 2009). Thus, nest-
box installation has become a widely used method that
facilitates comparisons among different habitats.

Several authors have measured the clutch size,
nesting success, reproductive success, and the duration
of incubation and nestling periods of the Southern House
Wren in Chile and Argentina (e.g., Mufioz-Pedreros 1996,
Martinez Jamett 2005, Vergara 2007, Llambias & Fernan-
dez 2009, Riveros Velasquez 2009, Acuna Daza 2012,
Ippi et al. 2012, Medrano Martinez et al. 2019). Research
from other regions of the species’ range is comparative-
ly scarce or taxonomically inconsistent, as many South
and Central American studies refer to Northern House
Wren rather than the Southern House Wren. Although
some authors have compared southern populations with
North American populations (e.g., Young 1994, Llambias
2012, Llambias et al. 2015), their analyses do not provide
intra-specific comparisons for Southern House Wrens
across its distribution. To date, no author has assessed
how the reproductive parameters of Southern House
Wrens vary across environmentally distinct sites. Chile
provides a practical opportunity to address this gap, as the
species inhabits the full length of the country, from 30° to
56° S (Ippi et al. 2018), and from sea level up to around
3400 m a.s.l. (Fjeldsa & Krabbe 1990).

In addition, there is substantial knowledge on
the Northern House Wren’s breeding biology across its

range, which is a suitable reference for exploring how
reproductive traits may vary among the Southern House
Wren populations. Previous studies from North America
have revealed that environmental differences can shape
aspects of reproductive behavior in the Northern House
Wren, including nest construction, clutch size, incuba-
tion, chick-rearing effort, and responses to predation or
environmental stress (Klomp 1970, Finch 1991, Half-
werk et al. 2011, Kight & Swaddle 2011, Ortega 2012,
Capilla-Lasheras 2022, Levin et al. 2023, Hanson 2025).

The reproductive traits of Southern House Wrens
are expected to vary among habitats owing to differences
in vegetation structure, landscape configuration, and lev-
els of human influence. This review compiles and com-
pares the available information on the reproductive biol-
ogy of this species in the Chilean environments where it
has been studied. Although the number of studies is limit-
ed, the contrasting ecological contexts, from urban areas
in Santiago to monoculture plantations and transitional
forest and shrublands in Chiloé Island, provide an oppor-
tunity to examine whether reproductive parameters differ
among populations.

Based on published work, we describe variations in
nest-box occupation, clutch size, incubation and nestling
periods, and reproductive output, considering that geo-
graphic and environmental differences may be reflected
in these traits. The review also highlights inconsistencies
and gaps in existing studies, identifying methodological
aspects that would benefit from greater standardization
and integration of information previously reported in
isolation into a broader ecological framework. Given the
restricted evidence available, our analysis was primarily
descriptive and comparative rather than statistical.

MATERIALS AND METHODS
Data collection and organization
We conducted a systematic search to identify studies on
the reproductive biology of the Southern House Wren in
Chile, including those published in English and Spanish.
The search primarily covered formal academic databases,
including Google Scholar, Web of Science, Scopus, and
the University of Concepcién Library repository, which
provided access to theses. We used ResearchGate as a
complementary resource to access theses, abstracts, or
other reports that were not indexed in formal databases.
We also used Scispace, an Al-supported literature explo-
ration tool, to identify key publications and connections
among the studies.

We conducted a progressive search in five stages,
moving from general to specific terms. Below, we sum-
marize these five stages.
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Exploratory stage

Initial searches used the species’ scientific name “Trog-
lodytes musculus” to assess overall availability of pub-
lications. This revealed that few studies were indexed
in Scopus and Web of Science, whereas Google Scholar
retrieved a larger number of records. To account for tax-
onomic inconsistencies in the literature, we also searched
for “Troglodytes aedon”, as some studies may have re-
ferred to Chilean populations using this broader species
designation. Additional searches also included the com-
mon names “Southern House Wren” and “Chercan” to
capture local literature and reports that may use common
names instead of the scientific name.

Refinement stage

We gradually incorporated additional search terms to fo-
cus on reproductive ecology and nest boxes. Given the
limited number of studies available no year restrictions
were imposed. We tested the following keyword combi-
nations of keywords.

“Reproductive ecology”/”Ecologia reproductiva”
“Reproductive behavior” / “Comportamiento reproduc-
tivo”

“Nest boxes” / “Cajas nido”

“Nesting houses” / “Cajas anideras”

We used Boolean combinations when supported by the
platforms. For example:

(“Troglodytes musculus” OR “Southern House Wren”
OR “Chercan”) AND (“reproductive ecology” OR “re-
productive behavior”) AND “Chile”

(“Troglodytes musculus” OR “Southern House Wren”
OR “Chercan”) AND (“reproductive ecology” OR “re-
productive behavior” OR “nest boxes” OR “houses for
nesting”) AND “Chile”

When the platforms did not support Boolean operators,
we combined single keywords with scientific and com-
mon species name to ensure no relevant studies were
missed. We included the term “Chile” to prioritize na-
tional studies, although we consulted papers from other
countries only for contextual understanding.

Study selection and inclusion criteria

We only included studies conducted in Chile that used
nest boxes and reported at least one of the parameters list-
ed above for quantitative or descriptive comparisons. The
reproductive parameters considered in this review were
as follows:

Occupancy of nest boxes.- Refers to the percentage of nest
boxes showing any stage of nest construction (from ini-
tial material deposition to completed nests, eggs, or nest-
lings). For studies that did not provide an occupancy per-
centage, we calculated it as follows: (number of occupied
nest boxes divided by the number of all nest boxes) x 100.
Although it is not a reproductive trait per se, it helps inter-
pret how nesting activity varies among environments and
supports comparisons of other reproductive parameters.

Clutch size. Refers to the number of eggs laid per nest.

Nesting success. Represents the percentage of eggs
hatched relative to eggs laid.

Reproductive success. Represents the percentage of nest-
lings that fledged relative to eggs laid.

Incubation period. Refers to duration in days of incuba-
tion as defined by each study. The incubation period is
typically measured from the laying of the last egg or from
the first recorded egg until hatching, depending on each
protocol.

Nestling period. Refers to the number of days from hatch-
ing to fledging, following the definition provided in each
study, noting that visit frequency and specific criteria var-
ied among sources.

We excluded studies that lacked data on nest boxes, did
not report the reproductive parameters of interest, or were
anecdotal and not scientifically validated. Owing to the
multiple sources and combinations of search terms used,
a precise count of initial records was not feasible. After
applying the inclusion criteria, six studies were retained
for comparison.

Data extraction

When available, we extracted reproductive parameters
directly from published tables. If a study did not provide
a summary value but reported sufficient raw information
(e.g., number of eggs, occupied boxes), we calculated the
corresponding parameter using standard formulas. Where
the information was only partial (e.g., counts that re-
quired reconstructing intermediate values), we estimated
the parameter using the raw data provided by the authors.
To do so, we applied standard arithmetic derivations. Be-
cause these parameters were not originally calculated or
summarized in the source studies, we treated the values
obtained here as approximate estimates derived specifi-
cally for this review.
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Reconstructed parameters and methodological
exceptions

When studies reported summary values for the reproduc-
tive parameters, we extracted these directly. For studies
providing only raw counts (e.g., number of eggs, hatch-
lings, fledglings, occupied boxes), we calculated the cor-
responding parameters using the same operational defini-
tions as in the studies that reported those parameters. If
data were insufficient for direct calculation (such as when
only monthly totals were available) we estimated the pa-
rameters from available raw data. Table 1 summarizes the
distinction between reported and calculated parameters.
Only one study required extensive estimation: Martinez-
Jamett (2005). For this study, we derived clutch sizes and
success metrics from monthly egg totals and numbers of
occupied nest boxes after excluding nest boxes used by
other species.

Two studies required additional consideration due
to the peculiarities in sampling design and information
analysis. Munoz-Pedreros (1996) reported nest-box oc-
cupancy for two separate sites (Temuco and Valdivia),
which were therefore treated as independent entries. Me-
drano Martinez et al. (2019) presented occupancy, clutch
size, and reproductive success separately for two breed-
ing seasons, but combined incubation and nestling peri-
ods across both years.

Due to two inconsistencies among studies, our
temporal parameters should be interpreted as broadly
comparable estimates rather than strictly equivalent met-
rics. Firstly, the distinct authors monitored nests daily,
every three days, or weekly. Secondly, the operational
definitions of the incubation and nestling periods differed
slightly between authors. We considered these inconsis-
tencies when interpreting cross-study comparisons and
acknowledged them as a limitation of the dataset.

Data analysis
Our analysis aimed to summarize and visualize reproduc-
tive parameters from the studies we reviewed. First, we
compiled all data collected into a general database. Sub-
sequently, we imported them into R, a free software for
data standardization and analysis. (R Core Team, v. 4.4.1)
The response variables were all those we de-
scribed previously in the section “study selection and
inclusion criteria.” These were nest occupancy, clutch
size, incubation period, nestling period, nesting success,
and reproductive success. These metrics were either ex-
plicitly reported or could be derived from available data
in at least three of the selected studies. Together, these
metrics represent key stages of the reproductive cycle.
We considered the geographic location and habitat type
as the two main explanatory variables. This enabled us to

examine reproductive parameters with regard to the geo-
graphic position of each study site and the environmen-
tal context in which other authors studied the Southern
House Wren.

We calculated the mean, standard deviation (SD),
range, and sample size for each reproductive parameter.
We used scatterplots to explore geographical trends in re-
productive parameters available. Linear regression lines
were fitted for illustrative purposes only, without statis-
tical inference or assumption testing. Additionally, we
assessed the relative variability of each reproductive pa-
rameter among studies using the coefficient of variation
(CV = [SD / Mean] x 100). This allowed us to compare
variability across traits measured on different scales and
identify which reproductive traits show greater heteroge-
neity among study sites.

RESULTS

We analyzed six studies (see Table 1). These studies cov-
ered localities from Santiago (33°34'S) to Chiloé Island
(41°52'S) and various environments. These environments
included university campuses (Riveros Velasquez 2009,
Acufia Daza 2012, Medrano Martinez et al. 2019), cherry
(Prunus avium) orchards (Martinez Jamett 2005), Mon-
terey pine (Pinus radiata) plantations (Mufioz Pedreros
1996), and forest and shrubland edges (Ippi et al. 2012).
The number of monitored nest boxes ranged from 38 to
350, and nest heights varied from 1.3 to 3 m.

The nest occupancy ranged widely from 23 % to
80 %, with a mean of approximately 58.5 % (Table 1).
The clutch size, nesting success, and reproductive suc-
cess varied less widely (Table 1). The mean clutch size
was nearly five eggs, with a range from about four and
six eggs. Notably, nesting success was high, averaging
82 %. Riveros Velasquez (2009) documented the high-
est nesting success in a university campus in Chillan
(> 90%). Overall, reproductive success averaged 81 %,
ranging from about 51 % to 91 %. The incubation period
and the nestling period (from hatching to fledging) aver-
aged approximately 15 and 16 days, respectively. There
was low variation in the duration of these periods across
studies (Table 1).

Visualization of the available data for the six pa-
rameters using scatterplots revealed apparent differenc-
es among localities. The incubation and nestling periods
showed greater variability for the northern sites than for
southern sites (Fig. 1). Clutch sizes were generally larg-
er in the northern and central localities and smaller in
the southern localities. In contrast, both incubation and
nestling periods exhibited the opposite trend, with longer
durations in the southern localities and shorter durations
in the northern localities (see Fig. 1). Nest box occupan-
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Figure 1. Latitudinal trends in reproductive parameters of Southern House Wrens (Troglodytes musculus) in Chile. Information was obtained
from six studies conducted between central and southern Chile. Bars show the mean = SD for clutch size, incubation period, and nestling

period. Dashed lines indicate latitudinal trends from north to south.

cy showed the greatest variation, followed by reproduc-
tive success and nestling period. Clutch size, incubation
period, and nesting success exhibited the least variation
(Table 2).

DISCUSSION

Methodological limitations

Our analysis is the first to combine all the available in-
formation on the reproductive breeding biology of the
Southern House Wren in Chile. This includes studies con-
ducted in a variety of habitats and climates. The primary
constraint of our analysis was the low number of avail-
able studies, which were conducted across a relatively

narrow geographic range. However, when considered as
a whole, our approach enabled the identification of geo-
graphical differences in the breeding habits of Southern
House Wrens. At the same time, it highlights method-
ological challenges that constrain the interpretation of the
observed patterns.

One of the main limitations during our review was
the marked methodological heterogeneity among studies.
The analyzed studies contained inconsistencies in mon-
itoring frequency, in the definitions of laying and incu-
bation, in the fledging dates, in the criteria to calculate
reproductive success, and in the level of detail with which
reproductive parameters were reported. Such inconsisten-

Table 2. Descriptive statistics of reproductive parameters of Southern House Wrens (Troglodytes musculus) calculated from six
studies conducted in Chile. SD = standard deviation, CV = coefficient of variation, and n = number of studies.

Range
Parameters Mean SD Min Max CV (%) n
Nest occupancy (%) 58.5 24.2 23 98.4 41.4 7
Clutch size 4.9 0.7 4.3 6.2 14.9 6
Nesting success (%) 81.9 10.5 75.3 94 12.8 3
Reproductive success (%) 81.4 17.3 50.8 91.3 21.3 5
Nestling period (days) 15.5 2.7 12.7 18.4 17.5 5
Incubation period (days) 14.6 1.9 12.6 16.8 13.3 5
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cies greatly precluded direct comparisons across studies.
Added to this is the taxonomic inconsistency present in
part of the South American literature, where populations
that, based on geographic distribution, would correspond
to Southern House Wren were presented as Northern
House Wren or its subspecies (Muiloz-Pedreros 1996,
Martinez Jamett 2005, Ippi et al. 2012, Aguilar Estalles
2014, Llambias et al. 2015, Medrano Martinez et al. 2019,
Alexandrino et al. 2022). This reflects the long-standing
debate over the taxonomic revision of 7. aedon, which ul-
timately led to the recognition of Southern House Wren as
a separate species (Brumfield & Caparella 1996, Klicka
et al. 2023, Remsen & SACC 2025). This lack of method-
ological and nomenclatural standardization complicates
direct comparison among studies and limits the possibil-
ity of evaluating broader ecological gradients. This un-
derscores the need to move towards common definitions
and comparable protocols that allow for a more accurate
assessment of reproductive variation in among Southern
House Wren populations.

Explaining for geographical variations in reproduc-
tive traits
Due to limitations of the available data, we could not elu-
cidate the true causes of the observed geographical varia-
tions among reproductive traits of Southern House Wrens
in Chile. It is possible that the observed variations are
merely an artifact of the limited number of studies includ-
ed in the analysis. Even so, the coefficients of variation
indicate that traits closely linked to artificial cavity use
and overall breeding output varied more markedly among
sites. Conversely, parameters describing the core devel-
opmental phases (clutch size, incubation period, nestling
period) exhibited comparatively lower variation (Table
2). This finding aligns with the hypothesis that traits
associated with microhabitat use may be more strongly
influenced by local environmental context. On the con-
trary, physiological traits tend to be more conserved, even
across ecologically contrasting contexts (Martin et al.
2007, Llambias 2012, Fernandez et al. 2024).
Geographical variations in nest box occupancy
may reflect variation in the local availability of natu-
ral cavities (Tomasevic et al. 2006). In environments
such as cherry orchards, pine plantations, and university
campuses where natural cavities are presumably scarce,
Southern House Wrens occupied a greater proportion
of nest boxes (Mufioz-Pedreros 1996, Martinez Jamett
2005, Riveros Velasquez 2009). In contrast, in more nat-
ural environments, Southern House Wrens occupied a
smaller proportion of nest boxes (Ippi et al. 2012). We
recognize that these variations preclude us from deter-
mining underlying causes. Moreover, comparable esti-

mates of population density were not available across
the studies examined. Nonetheless, the observed pattern
is consistent with the idea that local ecological factors,
such as the abundance and quality of natural cavities,
predation, and microclimatic conditions, can modulate
the use of artificial nesting cavities (Llambias & Fernan-
dez 2009, Alexandrino ef al. 2022). Thus, nest box oc-
cupancy should be interpreted mostly as a structural
response to environmental context rather than a direct
indicator of population density or productivity.

The observed latitudinal variation in the durations
of incubation and nestling periods aligns with the well-
known effect of temperature on embryonic and nestling
development rates in passerines (Conway & Martin
2000). In general, we found that Southern House Wrens
in warmer localities had shorter incubation and nestling
periods, whereas those in the colder locality had longer
and more homogeneous periods. This suggests that ambi-
ent temperatures can influence the development of South-
ern House Wren embryos and nestlings, even within the
relatively narrow geographic range considered here.

The observed clutch sizes of the Southern House
Wren across localities fall within the range reported
for temperate populations of the species (Vergara 2007,
Llambias & Fernandez 2009, Fernandez et al. 2024). In
addition, observed clutch sizes were larger than those
reported for the species in more tropical environments
(McKenney 2013, Hayes 2014). Although clutch sizes
in south-central Chile were slightly larger, these remain
within the known range for the species. Perhaps these
geographical variations in clutch sizes of Chilean pop-
ulations were influenced by local food availability, hab-
itat structure, or predation pressure (Finch 1991, Capil-
la-Lasheras et al. 2022). Some authors reported that, at
continental scales, the clutch size of various passerine
species tends to increase toward higher latitudes (Young
1994, Evans et al. 2005, Guo & Lu 2022). However, our
analysis did not reveal that trend in the Chilean popu-
lations of the Southern House Wren. The absence of a
pattern likely reflects both the limited geographic scale
considered and the predominant influence of local envi-
ronmental conditions at the study sites.

Some of the revised studies reported higher nest-
ing and reproductive success in more human-modified
environments. Instead, studies conducted in more natu-
ral habitats reported slightly lower success. However, we
found that even studies from the same site can give very
different estimates. That is the case of Riveros Velasquez
(2009) and Acuna Daza (2012), who conducted their
studies on the university campus in Chillan. These au-
thors reported notably different values for reproductive
success, despite using the same study site. More than
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reflecting a true change in reproductive traits, these dis-
crepancies could be related to environmental differences
between the sampled years or to variations in monitoring.
Given that both studies followed similar protocols, it is
likely that year-specific conditions contributed to the re-
ported results. This highlights the importance of develop-
ing standardized protocols that allow for identifying the
underlying causes of such differences.

Our results are indicative rather than conclusive.
Even so, these results helped us to identify which aspects
of the reproductive cycle may be most sensitive to local
environmental conditions. Habitat structure, cavity avail-
ability, and microclimatic conditions are among the fac-
tors that could influence the local expression of reproduc-
tive traits in cavity-nesting passerines (Martin et al. 2007,
Llambias 2012, Fernandez et al. 2024). Several ecological
attributes make Southern House Wrens an appropriate
model for future large-scale comparisons regarding their
breeding habits. Some of these attributes are their exten-
sive range, high tolerance to human-modified habitats,
and rapid acceptance of nest boxes. This is not only useful
for studies focused on Southern House Wrens but also for
examining how passerines’ reproductive traits respond to
contrasting environmental conditions. However, moving
toward consistent reproductive definitions and standard-
ized protocols constitutes a crucial step for strengthening
such comparisons. Although descriptive, our analysis pro-
vides a necessary foundation for guiding more systematic
comparative research and for identifying which method-
ological aspects require further standardization.

CONCLUSION

A lack of systematic studies and consistent methods hin-
dered a more thorough analysis of the geographical vari-
ation in the Southern House Wren’s reproductive traits.
However, we were able to identify which reproductive
parameters vary most and which vary least across studies.
These preliminary results highlight the traits most sen-
sitive to local environmental conditions. Consequently,
future research should include both the northernmost and
southernmost populations. Taken together, this review
provides a foundation for future studies and strengthens
the comparative approach to Southern House Wren repro-
ductive biology in Chile.
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