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Unraveling the dynamics of a ground-dwelling beetle
population exposed to quarry exploitation and
restoration practices
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Quarry exploitation and restoration practices are expected to have overarching and contrasting impacts on animal communi-
ties. Although many studies describe these impacts, they generally overlook the effects on population dynamics and individual
movements. We assessed the impacts of quarry exploitation and restoration activity on population dynamics, individual move-
ment, and habitat use of a sand-dwelling specialist beetle (Scarites cyclops). The study was performed on three plots: one
adjacent to the margin of quarry exploitation, another subjected to restoration practices, and a control plot with no distur-
bance. A capture-mark-recapture approach was undertaken to estimate population parameters, movement, and habitat use.
In the exploitation plot S. cyclops exhibited lower probability of recapture and lower apparent survival, as well as many move-
ments fleeing away from quarry limits. Habitat suitability modeling showed that the exploitation plot provided better habitat
conditions for the species than the restoration plot. It exhibited higher bare ground cover with scattered clumps of vegetation
and higher proportions of fine sand (<0.4 mm). In the restoration plot, S. cyclops population showed a lower abundance, with
a higher rate of recaptures, and a more limited dispersal ability of the individuals. There is an apparent early stage of coloniza-
tion by S. cyclops in the restoration plot, but movements may already be hampered by unsuitable habitat restoration (higher
herbaceous cover and different soil texture). We suggest preserving suitable habitat patches in the vicinity of the impacted
areas and providing dispersal routes. Beyond vegetation, soil texture must be considered to allow local animal communities to
establish in restored areas.
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time over large areas (Lei et al. 2016). Quarried areas generally
require a widely active restoration approach (technical reclama-
tion), although other authors argue that leaving disturbed areas
unaided, or with low intervention, may help preserve rare or
conservation concern species (Prach & Hobbs 2008; Tropek
et al. 2010; Baasch et al. 2012; Hodecek et al. 2016). Following
McDonald et al. (2016), ecological restoration is still a challeng-

Implications for Practice

e Linking species’ population parameters, movements, and
abundance to vegetation structure and soil texture pro-
vides a comprehensive assessment of responses to quar-
rying activities.

e In the areas under exploitation, it is important to promote

routes of dispersal linking impacted areas to suitable
habitat patches in the vicinity that provide refuge and a
future source of colonization of newly restored areas.

e Species benefit from bare ground cover with scattered
clumps of dense vegetation at ground level, allied to higher
proportions of fine sand, which is not consistent with the
restored plot characteristics.

e Beyond vegetation, soil texture must also comply with
local characteristics, allowing for ground-dwelling com-

munities to re-establish in the restored areas.

Introduction

Quarrying activities have strong environmental and ecological
impacts creating highly degraded sites (Clemente et al. 2004;
Lei et al. 2016). Most of these impacts can persist for a long

ing task since many aspects of the impacts of quarrying activities
and restoration practices remain overlooked.

Author contributions: CSi, PAS, AO, AM conceived the study; AO, DM, OM
designed the study; SE, AO, OM, DM, CSi, CSa, PAS performed the experiments;
CSa, AM contributed logistics and funding; SE, DM, PAS analyzed the data; SE, AO,
PAS led the writing; all authors reviewed and edited the manuscript.

'UBC, Conservation Biology Lab, Department of Biology, University of Evora, Evora
7002-554, Portugal

2 Address correspondence to S. Eufrazio, email srle @uevora.pt

3ICAAM, Institute of Mediterranean Agricultural and Environmental Sciences, Evora
7002-554, Portugal

“#Centro Ciéncia Viva do Alviela, Carsoscépio, Louriceira, Alcanena, Portugal

SE and AO contributed equally to this work.

© 2019 Society for Ecological Restoration

doi: 10.1111/rec.13056

Supporting information at:
http://onlinelibrary.wiley.com/doi/10.1111/rec.13056/suppinfo

May 2020 Restoration Ecology Vol. 28, No. 3, pp. 697—-705

697

ASUADIT suOWWO)) dANLAI)) [qesrjdde ayy £q pausaA0S a1e sa[o1IE Y ‘2SN JO SN 10§ AIRIQIT dUIUQ AS[IA\ UO (SUOIPUODI-PUE-SULID}/ WO AS[1m KIeIqI[aur[uo//:sdiy) suonIpuoy) pue sud ] 3y} S "[£70z/10/01] uo Areiqry suruQ £9[1p\ ‘[eSniuod aueryoo)) £q 960€[°921/1 [ 11°01/10p/wod Ka[im Kreiqijourjuoy/:sdny woiy papeojumo(] ‘¢ ‘0707 “X00197S 1



