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Predation dynamics and breeding
parameters of Mediterranean Short—toed

Lark Alaudala mfescens and Thekla’s Lark

Galerida theklae nests in western Catalonia

Marina Alexandra Hofer!, Stefano Canessa'?, Gerard Bota3, Raphaél Arlettaz!

& Helena Navalpotro®~

Agricultural intensification and changes in land use leading to habitat fragmentation are the
main threats to steppe birds. Understanding nest predation and the factors driving it are essential
tasks in the conservation and management of steppe bird species. This study investigates nest
predation dynamics, hatching success, productivity and nest survival in two steppe-specialist
lark species, the Mediterranean Short-toed Lark Alaudala rufescens and Thekla’s Lark Galerida
theklae, in Catalonia (NE Spain). We monitored 13 nests over a 7-week period and found that
80% of Mediterranean Short-toed Lark nests and 25% of Thekla's Lark nests fledged successfully.
Predation during the nestling stage accounted for all detected nest failures, with predators
including snakes, foxes and birds. Although predated nests were found below taller plants than
successful nests, the vegetation composition in the area surrounding nests did not differ significantly
between predated and successful nests. This study underscores the critical role of predation in
the reproductive success of ground-nesting birds and highlights the key role played by habitat
management practices that help sustain a short, open steppe vegetation structure favourable to
these species. The effective conservation of steppe birds requires a detailed understanding of
predation pressures and habitat preferences, which will improve their breeding success and
prevent further population declines.

Key words: steppe-specialist birds, predation, ground-nest, breeding parameters, Catalonia,
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The current worldwide loss of biodiversity is
largely the result of human-induced changes in
land use (Cardinale et al. 2012) such that modi-
fications in agricultural systems are today one of
the major threats to birds globally (Pimm et al.
1995). More specifically, both the spread and in-
tensification of agriculture after the Second
World War have led to the loss of most perman-
ent steppes in Europe (Goriup & Batten 1990)
and as a direct consequence the populations of
birds inhabiting these habitats have declined

dramatically throughout Europe. This is partic-
ularly true in Spain and Portugal, two countries
that were once the main stronghold for steppe
birds in the continent (Traba & Morales 2019).

In Spain — the western European country
with the greatest abundance of steppe habitats
and birds — natural steppes were historically
used for extensive grazing, above all of sheep, a
practice that benefitted steppe birds by main-
taining a low open vegetation structure (Traba
& Pérez-Granados 2022). However, the num-
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ber of sheep in Spain decreased by 9.2 million
(~37%) between 1992 and 2020 (Traba &
Pérez-Granados 2022). During the same
period, steppe birds in Spain declined dramatic-
ally in number and species diversity. Agricul-
tural intensification and changes in land use
have driven habitat loss and led to population
isolation and fragmentation. Other threats in-
clude farming practices (Ponce et al. 2018),
scrub encroachment, afforestation, infrastruc-
ture construction, and predation (Gémez-Cata-
sts et al. 2019), the latter factor affecting over
80% of all nests (Pérez-Granados et al., 2017,
Donald et al. 2002; Suarez & Manrique, 1992).
Moreover, agricultural intensification has stim-
ulated an increase in the abundance of meso-
predators (Roos et al. 2018, Terraube &
Bretagnolle 2018) and altered the dynamics of
prey species (Bravo et al. 2023). For ground-
nesting birds, predation is the chief reason for
nest failure (Praus et al. 2014, Yanes et al. 1996,
Bravo et al. 2020) and high predation rates may
threaten population viability (Sudrez et al.
1993). For example, larks (Alaudidae) are
highly vulnerable to many mammalian and
avian predators (Suarez & Manrique 1992,
Sudrez et al. 1993, Yanes & Sudrez 1996, Hédar
2000) including corvids (Bravo et al. 2020).
However, the identity of predators is not always
known and varies depending on the locality
and the year (Suérez et al. 2005).

In studies of predation rates, nest-monitor-
ing activities may increase predation risk and,
above all in the case of ground-nesting passer-
ines, frequent nest visits by researchers may at-
tract predators or cause nest abandonment
(Major 1990, Andresen 2015). Recent ad-
vancements such as the use of automatic cam-
eras have helped reduce human presence
around nests, and certain studies have reported
that cameras do not appear to attract predators
or influence survival rates over time (Pietz &
Granfors 2000, Salewski & Schmidt 2022). Sk-
agen et al. (1999) tried to further reduce the ef-
fects of disturbance by masking human scent
with familiar odours, although without signific-
antly reducing the predation of artificial nests.
These findings highlight the complexity of un-
derstanding the effects of nest-monitoring but
suggest that, even if cautious practices are em-
ployed, the impact on predation rates may not
be detrimental.

The aim of this study was to identify the dy-
namics of nest predation and estimate demo-
graphic parameters such as hatching success,
productivity and nest survival probability in two
poorly known steppe-specialist larks, the Medi-
terranean Short-toed Lark Alaudala rufescens
and Thekla’s Lark Galerida theklae. Understand-
ing these dynamics is crucial for the successful
management of these species as it requires
knowledge of their demographic parameters
such as nest survival rates and productivity
(Morales & Traba 2016). Both the Mediter-
ranean Short-toed Lark and Thekla’s Lark are
key steppe specialists and play important roles in
these ecosystems. In Catalonia (NE Spain)
there are about 1000 breeding pairs of Mediter-
ranean Short-toed Larks, distributed in two
clusters almost 100 kilometres apart in the
province of Lleida and the Ebro delta (Gordo &
Anton 2021). In the province of Lleida there
were probably only a few hundred individuals of
this lark remaining by 2020 (Mafiosa et al.
2020). By contrast, Catalonia supports between
11,400 and 29,200 pairs of Thekla’s Larks,
mainly in the xeric mountains and arid farmland
found in the southern half of the region (Franch
etal. 2021).

Materials and Methods
Study area and species

We conducted our study in the province of
Lleida (Catalonia, NE Spain) in the Mas de
Melons  Natural  Reserve  (41°29°99”N,
0°42’76”E; mean elevation 186 m a.s.l.). The
climate of this area is Mediterranean and mod-
erately continental; precipitation is low, aver-
aging 342 mm per year. The mean monthly tem-
perature varies from 6 °C in January to 25 °C in
July (Agencia Estatal de Meteorologia 1983—
2010). The reserve (1,431 ha) was declared a
special protection zone for birds in 1988 and
forms part of the Natura 2000 network
(European Environment Agency 2019). It con-
sists mainly of cereal cultivation, with some fal-
low and olive grove, as well as scattered patches
of natural vegetation (mainly low shrubland).
The two target species of this study, Medi-
terranean Short-toed Lark and Thekla’s Lark,
nest on the ground (Pérez-Granados et al.
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2017). They lay between two and five eggs per
clutch and usually have multiple broods per
year. The breeding period starts in March and
lasts until June. Incubation lasts 11-14 days and
nestlings remain in the nest for 8-10 days in
both species (Sudrez et al. 2009).

Data collection

Nests were searched for by walking across the
study area in daytime (08.00-20.00) between 24
April and 24 June 2023 (9 weeks). Surveys con-
sisted of checking bushes, observing bird beha-
viour and checking places where birds showing
nesting behaviour landed. We also carried out
dawn surveys (before sunrise) with the same ap-
proach but using thermal imaging binoculars
(Pulsar, Accolade 2 LRF XP50 PRO) to detect
birds. The coordinates of found nests were re-
gistered, and a camera trap was installed one
metre away (Figure 1a). The camera was fixed
with two cable ties to a wooden stick, the cor-
rect angle being created with a stone between
camera and wooden stick if necessary.

We used two different brands of cameras,
namely, Browning models BTC-6HDPX and
BTC-5HDPX, and Bushnell model 119938C.
Cameras were set up as follows: mode: Trail, cap-
ture delay: Is, picture size: 8 MP, multi shot: 3,
smart IR: on, night exposition, power save, and low
sensitivity (on cameras that allowed this setting).
Camera images were analysed to extract key
variables including hatching and fledging dates,
predation dates and time, and predator species.

When installing cameras next to nests, we
wore gloves and rubbed the cameras with white
wormwood  Artemisia herba-alba, a strong-
smelling plant commonly found around nests
that we hoped would at least partly cover our hu-
man scent. We flagged cameras with inconspicu-
ous, natural markings (e.g. small piles of stones)
placed at a distance of 5 metres. To minimise dis-
turbance, we approached the cameras only every
second to third day to check and replace batter-
ies, and to adjust the camera if necessary (e.g. if
it had been knocked out of focus by an animal).
When approaching nest cameras, we walked ir-
regularly, used gloves and rubbed our hands be-
forehand with white wormwood to reduce our
scent. We spent as little time as possible at the
nest site when setting the cameras and changing
the SD cards. The camera was otherwise left un-
touched until the nestlings fledged or were pred-
ated. To confuse predators and to prevent them
from associating the presence of a camera with
the presence of a nest, we also installed 11 con-
trol cameras at randomly selected locations
throughout the study area where no nests were
present. When a nest camera was no longer op-
erational, either because the nest had been pred-
ated or the chicks successfully fledged, it was left
in place as a control camera. Conversely, control
cameras were used to monitor new nests when
discovered. Control cameras were relocated on a
weekly basis to new random locations. Starting
from the second week of the study, control cam-
eras received the same treatments as the nest
cameras (gloves and white wormwood).

Q
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Figure 1. a) Camera set up next to a nest in Mas de Melons (Lleida province, Catalonia, NE Spain. b) Vegetation

sampling frame with the metal bar facing north and the nest in the middle.
a) Camera instal-lada al costat d'un niu a Mas de Melons, provincia de Lleida, Catalunya, Espanya. b): Marc de
mostreig de vegetacié amb la barra metal-lica orientada al nord i el niu al mig.
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Once the monitored nests had been aban-
doned, we collected a series of additional hab-
itat-related data based on Barrero et al. (2023).
We identified the nest plant (i.e. the plant under
which the nest was built) to species level, meas-
ured its height in cm, the percentage coverage
(shading) of the nest, and characterised the type
of habitat in which the nest was located (crop or
fallow). In addition, we measured the percent-
age cover of bush, herbaceous, detritus, bare soil,
rock, moss, faeces and stones within a 1-m?-ve-
getation frame centred on the nest (Figure 1b).

Statistical analyses

In addition to visual summaries of the data, we
estimated the daily survival rate using the
known-fate nest survival model in program
MARK (Rotella 2006). We implemented the
model using the R package RMark (Laake
2013). We fitted two alternative models, with
and without the effect of lark species on sur-
vival, and compared them using the Akaike In-
formation Criterion (AIC). Models whose AIC
scores differ by <2 points are considered to be
equally well supported, in which case we selec-
ted the model with the fewest parameters as the
most parsimonious (Burnham & Anderson
2003). We repeated the analysis with data from
only the nestling phase and from both incuba-
tion and nestling phases.

We described the habitat where the nests
were found, recording the median area of the
vegetation patch and the distance between the
nest and nearest path, nest plant heights, per-
centage of nest coverage, and proportion of

33.3%
Galerida theklae

Species

cover types in a 1-m’ patch around the nest
(bush, herbaceous, detritus, bare soil, rock,
moss, faeces and stones). We then used T-tests
for normally distributed data or Wilcoxon tests
for non-normally distributed data to assess
whether nest predation correlated significantly
with nest plant height, nest coverage, or the
cover type around the nest. We also performed
T-tests or Wilcoxon tests for nest plant height,
nest coverage and nest-surrounding parameters
to check whether they differed between the two
lark species.

Results

We found a total of 13 nests, five belonging to
Mediterranean Short-toed Larks and eight to
Thekla’s Larks, and obtained a total of 502,112
videos and pictures (1.1 TB storage). Eight
nests were found at the egg stage and four at
the nestling stage. Hatching success was 100%;
all predation events occurring during the nest-
ling stage and none during incubation. The
overall mean number (= SD) of fledged young
per successful nest was 3.75 * 1.04 for Thekla’s
Lark and 2.6 = 0.55 for Mediterranean Short-
toed Lark. Predation caused five nests to fail in
the two species (45%): one Mediterranean
Short-toed Lark nest (9%) and four Thekla’s
Lark nests (36%). By contrast, of all the nests
detected, four Mediterranean Short-toed Lark
nests (36%) and two Thekla’s Lark nests (18%)
were successful. Of the successful nests, 80% of
Mediterranean Short-toed Lark nests were suc-
cessful and 33% of Thekla’s Lark nests (Figure

Circus pygargus

Malpolon
monspessulanus

66.7% -

Rhinechis scalaris

Vuipes vulpes

80% |

Alaudala rufescens ‘m

2

Lanius
meridionalis

Number of Nests

Breeding outcome: S Fate unknown

- Predated :I Successful

Figure 2. Percentages of nest outcomes and predators for both species.
Proporcié dels resultats dels nius i depredadors per a les dues espécies.
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Table 1. Description of fledgling success and predation events in the monitored Mediterranean Short-toed Lark

(MTSTL) and Thekla’s Lark (TL) nests.

Descripci6 de I’éxit d’envol i els casos de depredacid dels nius de terrerola rogenca (MTSTL) i cogullada fosca (TL).

Species ;;:g::;oga:; Pri?,:gon Initial numbe-r of Fate
Eggs Nestlings Unknown Fledged Predator
MTSTL 25 May 2 X
MTSTL 25 May 2 X
MTSTL 2 June 3 3 X
MTSTL 5 June 9:15 3 3 IbegﬁpikGerey
MTSTL 7 June 3 3 X
TL 3
TL 4 4
TL 13 May 10:15 3 Mf‘r;tr?iget:’s
TL 28 May 16:02 5 5 Mog:gsgier
TL 2 June 4 4
TL 5 June 2
TL 6 June 22:49 5 Ladder snake
TL 24 June 22:32 4 4 Red fox

2). Nest were predated by two species of snakes,
the Montpellier Snake Malpolon monspessu-
lanus and the Ladder Snake Rhinechis scalaris,
as well as by a Red Fox Vulpes vulpes, a bird of
prey (Montagu’s Harrier Circus pygargus) and
an Iberian Grey Shrike Lanius meridionalis.
Predation events occurred throughout the
breeding period from mid-May to late June
(Table 1; Annex).

The nest fate was not determined at two
nests due to SD card failure or incorrect camera
setup. Model comparison suggested that there
was no significant difference between the estim-
ated survival for the two species, either for sur-
vival during the nestling phase or including the
incubation phase (nestling phase only:
AIC=39.2 and AIC=41.1, respectively, with
and without a species effect; including incuba-
tion: AIC=44.7 and AIC=46.2). Therefore, we
retained the model without the species effect for
parsimony. Using this model for both species
pooled, the daily survival rate of nests through-
out both the incubation and the nestling phases
was 0.963 (95% confidence intervals: 0.914-
0.984), which gives a mean 0.55 probability of
predation during a 21-day period. For the nest-
ling phase only, the daily survival rate was 0.934
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(95% CI: 0.855- 0.973) giving a mean 0.49
probability of predation during a 10-day period.
If a nest was predated, usually all nestlings were
eaten by the predator (see details of predation
events in Table 1 and Figure 2).

Habitat and vegetation sampling around
the nests

Nests were primarily found in natural vegeta-
tion patches and abandoned cultivated fields,
predominantly old cereal fields; one nest was in
an abandoned almond grove. These nesting
sites were situated within a habitat matrix com-
prising cultivated fields, scrubland dominated
by Salvia officinalis and Quercus coccifera, field
margins, and fallow. All Mediterranean Short-
toed lark’s nests (n=5) were found in natural
vegetation patches dominated by white worm-
wood Artemisia herba-alba, sometimes classified
as old fallows. By contrast, Thekla’s Lark nests
were located not only in natural vegetation
(n=>5) but also in abandoned cultivated fields
characterized by low-structure vegetation, in-
cluding chamaephytes and grasses (almond
grove: n=1, fallow: n=2). Nests were located at
distances ranging from 2 to 107 meters from
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tracks (median = SD: 24 = 32 meters). The
area of the fields or vegetation patches where
nests were found varied between 0.019 ha, the
smallest, and 24.1 ha, the largest (median +
SD: 2.8 = 6.8 hectares). All nests were built un-
der shrubs. For Thekla’s Larks, five nests were
built under white wormwood, one under esparto
grass Lygeum spartum, one under mountain rue
Ruta montana and one under globe-fruited re-
tama Retama sphaerocarpa. For Mediterranean
Short-toed Larks, all five nests were built under
white wormwood.

Data regarding means + standard devi-
ations of nest plant heights, percentage of nest
coverage, amount of bush, herbaceous, de-
tritus, bare soil, rock, moss, faeces and stones in
a 1-m? patch around the nest for predated and
successful nests of both species and for the
nests of each species are provided separately
(Table 2). The average height of all nest plants
was 27.23 cm = 7 cm (mean = SD). The aver-
age plant height for predated nests was 35.25
cm * 2.39 cm, compared to 22.35 cm = 5.75
cm for successful nests. Nest plants were signi-
ficantly taller for predated than for successful
nests (t(df=6.91) = -4.98, p = 0.002, Fig. 3).
However, we found no statistically significant
difference between predated and successful
nests in terms of surrounding vegetation struc-
ture or cover. Neither did we find any statistic-

ally significant differences between the two
species in terms of nest plant height, nest cov-
erage, bush, bare soil, rock, moss, faeces or
stones. In the immediate surroundings of the
nest, the proportion of herbaceous and detritus
cover was significantly higher and lower, re-
spectively, for Thekla’s Lark than for Mediter-
ranean Short-toed Lark (Wilcoxon rank sum
test, w=>5.5, p= 0.035; Fig. 3).

Discussion

This work provides novel data that complement
the scarce available information on key aspects
of the reproductive ecology of two typical bird
species found in the shrub steppes of the Iberian
Peninsula. The level of scientific knowledge of
these species is very limited in comparison with
other more emblematic steppe birds (Morales &
Traba 2016), even though the Iberian Peninsula
hosts the bulk of the European population of
both of these larks (Keller et al. 2020).

Our study observed a nest predation rate of
45% for both species, and our estimated survival
indicated an overall 41% chance of nestlings
surviving to fledging. This falls within the range
of predation rates for steppe larks in similar hab-
itats reported by Manrique and Suarez (1992)
but is considerably lower than the 75-90% re-

Table 2. Means + standard deviations of nest plant heights, and percentage nest, amount of bush, herbaceous,
detritus, bare soil, rock, moss, faeces and stones cover in a 1-m2 patch around nests for both predated and
successful nests, and for the nests of each species separately, of the two studied lark species.
Mitjanes + desviacions estandard de I'altura de les plantes del niu, % de cobertura del niu, quantitat de matolls,
plantes herbacies, detritus, sol nu, roca, molsa, excrements de conill i pedres en un m2 al voltant del niu per als
nius depredats i no depredats d’'ambdues espeécies i per als nius de cada espéecie per separat.

Brood

Brood predated successful All nests MTSTL nests TL nests
'E‘c";:t] plant height 35,5, 239 22354575 272347 2424838  29.13+7.14
Nest coverage [%] 56 + 23.82 59.67 + 30.04 58.08 + 28.56 70 £ 24.24 50.63 £+ 29.95
Bush [%] 30.4 £ 19.96  38.5 % 12.18 36.08 £ 15 34 £ 11 37.38 £ 17.73
Herbaceous [%] 3.8 £ 3.96 0.83 £ 0.75 2.08 £ 2.81 0.4 £ 0.55 3.12 £ 3.18
Detritus [%] 3.2 +£4.97 8 £ 6.29 5.15+ 5.71 10.6 = 5.81 1.75 + 1.49
Bare soil [%] 54.4 £ 28.57 40.5 = 16.03 45.08 £ 22.76 47.4 £ 18.5 43.62 = 26.2
Rock [%] 0.2 £ 0.45 2.33 £ 5.72 1.23 + 3.85 2.8 £6.26 0.25 £ 0.46
Moss [%] 3+6.71 1+1.26 3.85 + 8.6 0.6 + 0.89 5.88 + 10.68
Feces [%] 4.8 +4.15 8.33 + 10.97 6.08 + 7.85 3.6 + 2.88 7.62 + 9.68
Stones [%] 0.2+ 0.45 0.5 +£ 0.84 0.46 + 0.66 0.6 = 0.89 0.38 £ 0.52
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Figure 3. Boxplots of Nest Plant Height in both successful and unsuccessful nest and of Herbaceous Cover and
Detritus Cover in Mediterranean Short toed Larks (MTSTL) and Thekla’s Larks (TL). Thick solid lines indicate the
median, boxes indicate the first and third quartiles, and whiskers indicate 95% percentiles.

Diagrames de caixa de l'algada de la planta del niu en nius reeixits i en nius no reeixits i de coberta herbacia i
de coberta de detritus en nius de terrerola rogenca(MTSTL) i de cogullada fosca (TL). Les linies solides gruixudes
indiquen la mediana, els quadres indiquen el primer i el tercer quartils, els bigotis indiquen percentils del 95%.

ported by others (Yanes et al. 1996, Suérez et al.
2005). Notably, Suarez and Manrique (1992)
observed around 50-80% of total nest losses dur-
ing the incubation period in three species
(Mediterranean Short-toed Lark, Thekla’s Lark
and Western Black-eared Wheatear). The effect
of human scent around the monitored nests is
not entirely clear (Weldon 2022), even if the
precautions we took during camera trap place-
ment during this study may have led to a low
predation rate value. Our study included only a
few nests during the pre-hatching stage and we
observed no predation during the incubation
period. These two factors, together with our
small sample size, probably gives an overly op-
timistic estimates of survival when the pre-
hatching phase is included. Future research
should include an evaluation of the effects of
masking human smell when installing cameras
for studies of nest predation rate.

In previous studies that relied on the inter-
pretation of tracks around daily monitored
nests, predation events were mostly attributed
to domestic dogs and foxes, but also to other
predators such as snakes, ocellated lizards,
hedgehogs and Iberian grey shrikes (Sudrez &
Manrique 1992, Yanes 2000). In our study, we
observed no predation by domestic animals and
only one confirmed predation by a Red Fox.
This low level of predation by foxes was unex-
pected given the high density of this predator in
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the study area (between 2 and 3 foxes/km?; own
data) and its importance as a nest predator re-
ported in other studies (Yanes & Sudrez 1996).
We observed one nest predation by an Iberian
Grey Shrike. Although predation on small birds
by this species has been previously reported
(Hédar 2006), this is one of the few docu-
mented cases of predation by this shrike of a
nest placed on the ground. In this instance, the
predation of Mediterranean Short-toed Lark
nestlings involved several consecutive visits to
the lark's nest. Of the reptiles, two snake spe-
cies were observed as predators, the Ladder
Snake and the Montpellier Snake. Both are
common in the study area and have previously
been documented preying on lark nests in
Spain (Yanes 2000, Pleguezuelos et al. 2007, Re-
cuero et al. 2010).

Although nest predation is a key cause of re-
productive failure, other factors also have an
impact on nest survival. In agricultural land-
scapes, failure due to agricultural activities is a
relevant cause of nest failure in ground-nesting
birds (Ponce et al. 2018). However, in our study,
although larks placed their nests on fallows, we
detected no nest failure due to farming activit-
ies, probably because of the restrictive agricul-
tural management employed on this nature re-
serve, which contributes to minimising this risk
and reducing nest destruction as a factor influ-
encing breeding success in this area.
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Understanding the habitat characteristics
around the nest of these lark species provides
essential context for evaluating the factors in-
fluencing nest survival. Previous studies in the
Ebro valley (NE Spain), Campo de Nijar and
Cabo de Gata (SE Spain) of Mediterranean
Short-toed Larks, Greater Short-toed Larks
(Calandrella brachydactyla) and Thekla’s Larks
identified the habitat of those species as being
characterised by a large proportion of bare
ground and non-thorny chamaephytes, with
little foliage, and 5-30 cm in height (Yanes et al.
1996, Serrano & Astrain 2005). Other studies
in Castro Verde (S Portugal) and in the Caspian
lowlands (W Kazakhstan) confirm these hab-
itat preferences and indicate that there is a pos-
itive correlation between bare ground cover
and the presence of Mediterranean Short-toed
Larks but greater frequencies of Thekla’s Larks
in shrublands (Moreira 1999, Oparin et al.
2018). Yanes et al. (1996) reported that nesting
Mediterranean Short-toed Larks selected
bushes under 16 *= 5 cm in height, while
Thekla’s Larks preferred medium-sized bushes
of 23 = 8 cm in height for their nests. Our res-
ults support these finding and highlight the dis-
tinct habitat preferences of these two species in
the study area, albeit as long as the vegetation
structure is as described above. The main hab-
itat consisted in natural vegetation patches
dominated by white wormwood, often resem-
bling old fallow fields, which matches these spe-
cies’ preferences for areas with sparse vegeta-
tion and bare ground.

Understanding manageable habitat vari-
ables that influence survival rates is crucial for
the conservation of ground-nesting birds. The
vegetation surrounding nests is often considered
a key factor mediating nest success since it offers
protection from predators. However, while our
study found higher predation rates in nests un-
der taller plants, other studies report a dissimilar
pattern (Guilherme et al. 2018, Smith et al.
2018, Bravo et al. 2022). This discrepancy could
be explained by the fact that not only plant
height but also plant density should be taken
into account. In the case of the commonest
plant observed in our study, white wormwood,
taller plants tend to dry out and lose structural
consistency. Therefore, further research is re-
quired to better understand this factor and its
implications for these two species.

Steppe-specialised larks depend on the
habitat structure traditionally created and
maintained by extensive sheep grazing, which
highlights the positive effect of pastoral activit-
ies on steppe bird abundance and diversity
(Traba & Pérez-Granados 2022). Research by
Morales et al. (2005) underlines the import-
ance of maintaining open landscapes with
sparse vegetation cover given that these types
of habitats favour steppe bird populations by in-
creasing foraging efficiency and reducing pred-
ation risk. An improved understanding of pred-
ation rates and their drivers will help further

refine restoration efforts and recovery
strategies.
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Resum

Estudi de la depredacio de nius i
parametres de reproduccié de la terrerola
rogenca Alaudala rufescens i la cogullada
fosca Galerida theklae a I'oest de
Catalunya

La intensificaci6 agricola i els canvis en 1'Gs del sol,
causant de la fragmentaci6 de I'habitat, sén les prin-
cipals amenaces pels ocells esteparis. Comprendre
com succeeix la depredaci6 dels nius i els factors que
la impulsen és essencial per a la conservacid i gestié
d’especies esteparies en aquest entorn tGnic. Aquest
estudi investiga la dinamica de depredaci6 dels nius,
I'éxit de 'eclosio, la productivitat i la supervivéncia
dels nius de dues espécies d’alaudids esteparis, la ter-
rerola rogenca Alaudala rufescens i la cogullada fosca
Galerida theklae, a Catalunya. Es van monitoritzar 13
nius durant un periode de set setmanes i vam trobar
que el 80% dels nius de terrerola rogenca i el 25%
dels nius de cogullada fosca van tenir &xit. La depre-
daci6 durant el periode de pollets va provocar el
fracas del 45% dels nius, amb serps, guineus i ocells
com a principals depredadors. La taxa de depredaci6
observada és menor a estudis anteriors sobre espe-
cies similars. Els nius depredats es van trobar sota
plantes més altes que els exitosos, tot i que la com-
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posici6 de la vegetacié de I'entorn no diferia signific-
ativament entre els nius depredats i els que van tenir
exit. Aquest estudi subratlla el paper critic de la de-
predacié en I'éxit reproductiu dels ocells que fan el
niu a terra i destaca la importancia de les practiques
de gesti6 de I’habitat que mantenen entorns es-
teparis oberts, favorables per a aquestes espécies. La
conservacié dels ocells esteparis requereix el coneix-
ement detallat de les pressions per depredaci6 i de
les preferéncies d’habitat per millorar I'eéxit repro-
ductiu i evitar més declivis en aquestes poblacions
vulnerables.

Resumen

Estudio de la depredacion de nidos y
parametros de reproduccion de la terrera
marismeia Alaudala rufescens y la
cogujada montesina Galerida theklae en
el oeste de Catalufa

La intensificacién agricola y los cambios en el uso del
suelo, causantes de la fragmentacién del habitat, son
las principales amenazas para las aves esteparias.
Comprender la depredaciéon de los nidos y los
factores que la impulsan es esencial para la conserva-
cién y gestion de las especies de aves esteparias en
este entorno Gnico. Este estudio investiga la dindm-
ica de depredacién de los nidos, el éxito de eclosion,
la productividad y la supervivencia de los nidos de
dos especies de aldudidos esteparios, la terrera maris-
mefia Alaudala rufescens y la cogujada montesina
Galerida  theklae, en Catalufia, Espafia. Mon-
itoreamos 13 nidos durante un periodo de siete sem-
anas y encontramos que el 80% de los nidos de ter-
rera marismefia y el 25% de los nidos de cogujada
montesina lograron criar con éxito. La depredacién
durante la etapa de pollos fue la causa del fracaso del
45% de los nidos, con serpientes, zorros y aves como
los principales depredadores de los nidos. La tasa de
depredacién observada es inferior a estudios previos
de especies similares. Los nidos depredados se en-
contraron bajo plantas mas altas que los nidos ex-
itosos, aunque la composicion de la vegetacion en el
4rea circundante no diferfa significativamente entre
los nidos depredados y los exitosos. Este estudio sub-
raya el papel critico de la depredacién en el éxito re-
productivo de las aves que anidan en el suelo y
destaca la importancia de las practicas de gestion del
hébitat que mantienen entornos esteparios abiertos,
favorables para estas especies. La conservacion
efectiva de las aves esteparias requiere el conocimi-
ento detallado de las presiones de depredacién y de
las preferencias de h4bitat para mejorar el éxito re-
productivo y evitar mayores descensos en estas po-
blaciones vulnerables.
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ANNEX
Camera trap images documenting the predation events of the five detected predators.
Imatges de camera trampa que documenten els esdeveniments de depredacio i els cinc depredadors trobats.

On 13.5.2023 at 10:15 a Montagu's Harrier took 2
of the 3 nestlings from a Thekla’s lark nest. One
nestling was recorded to have survived the attack
and left the nest but was not recorded again.

El 13/5/2023 a les 10:15, una arpella cendrosa va
treure 2 dels 3 polls d'un niu de cogullada fosca. El
tercer poll va sobreviure a I'atac i va abandonar el
niu, pero no es va tornar a observar.

On 28.5.2023 at 16:02 a Montpellier Snake ate 4 of
5 nestlings from a Thekla’s Lark nest. One nestling
was recorded to have survived the attack and left
the nest but was not recorded again; the snake
came back at 16:28.

El 28/5/2023 a les 16:02 una serp verda es va
menjar 4 dels 5 polls d'un niu de cogullada fosca.
Un poll va sobreviure a I'atac i va abandonar el niu,
pero no es va tornar a registrar i la serp va tornar a
les 16:28.

On 5.6.2023 between 9:15-9:51 an Iberian Grey
Shrike took all three nestlings from a Mediterranean
Short-toed Lark nest. The Shrike returned three
times and took one nestling on each occasion and
returned one final time to check the empty nest.

El 5/6/2023, entre les 9:15 i les 9:51, un botxi es
va emportar els tres polls d'un niu de terrerola
rogenca. El botxi va tornar tres vegades i va agafar
un poll en cada ocasié i va tornar una darrera
vegada quan el niu ja era buit.

On 6.6.2023 at 22:49 a Ladder Snake ate all 5
nestlings from a Thekla’s Lark nest.

El 6/6/2023 a les 22:49, una serp blanca es va
menjar els 5 polla d'un niu de cogullada fosca.

On 24.6.2023 at 22:32-22:33 a Red Fox ate all 4
nestlings from a Thekla’s Lark nest.

El 24/6/2023 a les 22:32-22:33, una guineu es va
menjar els 4 polls d'un niu de cogullada fosca.
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