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Appendix S1. Details about hazel grouse density estimation.
We based inference on maximum likelihood estimates for hazel grouse density (Efford 2014). We set a 1km buffer around the sampled polygon and a 50 m resolution of the state-space, which we defined after testing a range of resolution values that yielded stable parameter estimates and reasonable computational time. Capture histories were based on daily sampling occasions. We calculated the AICc for each candidate model and used the difference among values (ΔAICc) to rank models. In the case of models within 2 ΔAICc units we selected the most parsimonious one, i.e. the one with the lowest number of parameters. We also considered 85% confidence intervals for parameter estimates, that are compatible with information-based model selection to evaluate potential uninformative parameters (Arnold 2010). We derived home range size estimates (in km2) based on (Royle et al. 2014), using the formula π (σ √5.99)2, where σ is the spatial scale parameter in km, interpreted as the radius of the bivariate normal model of space use. The product (σ √5.99) is the 95% of space used by an individual from the home-range centre. The value √5.99 derives from the fact that the square of the distances between trap location and individual activity centres used in the Gaussian encounter probability model have a chi-square distribution with 2 degrees of freedom which, for α=0.05, corresponds to √5.99.
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Appendix S2. Genetic analyses for species confirmation, sexing and microsatellite genotyping: methodological details.
In order to confirm the species and assess the sex of the individuals, we amplified the mitochondrial control region (Cann et al. 1987, Wan et al. 2004) and nuclear CHD gene (Ellegren 1996), respectively. To amplify the mitochondrial control region, we used the primer pair PHDL (5’-AGG ACT ACG GCT TGA AAA GC-3’) (Fumihito et al. 1995) / PH-H521 (5’-TTA TGT GCT TGA CCG AGG AAC CAG-3’) (Randi & Lucchini 1998) resulting in a 600 bp DNA fragment. To amplify the CHD gene, we used the primer pair 1237L (5’-GAG AAA CTG TGC AAA ACA G-3’) / 1272H (5’-TCC AGA ATA TCT TCT GCT CC- 3’) (Kahn et al. 1998) that resulted in two fragments of 232 and 266 bp for females, and one fragment of 232 bp for males. All PCR reactions were performed on a Veriti 96 well thermal cycler (Applied Biosystems), under the reaction conditions shown in Table S9. Band sizes and concentrations of amplification products were checked on capillary electrophoresis using QIAxcel with DNA High Sensitive cartridge (Qiagen, GmbH, Hilden, Germany).  Amplified products with amplicons of the expected size were purified using the Exo-SAP kit (USB corporation – USA), and then sequenced with the ABI 3130XL DNA sequencer (Applied Biosystem, Foster City, CA, USA). Sequencing products were analyzed with Sequencher v.4.7 (Gene Codes Corporation, Ann Arbor, MI, USA) to remove primer sequences and to check for base-calling errors. Haplotypes were identified with Fabox v.1.5 (Villesen 2007) by comparing them with 56 sequences downloaded from GenBank. The amplification was repeated using 5 µL of DNA for samples with no amplicons or amplicons with low concentration. Negative controls were added to each amplification batch. Only samples with products of the expected size for at least one of the previous markers were used to amplify microsatellite markers.
For the individual genotyping, as no species-specific microsatellite markers were available for Tetrastes bonasia, we decided to test-cross TUT1, TUT2 and TUT3 (developed for capercaillie Tetrao urogallus; Segelbacher et al. 2000), BG4, BG6, BG15, BG16 and BG18 (developed for black grouse Tetrao tetrix; Piertney & Höglund 2001), and ADL142, ADL184 and ADL230 (developed for Gallus gallus) (Cheng and Crittenden 1994), some of which already used on invasive hazel grouse samples by Sahlsten et al. (2008) and Rózsa et al. (2016) and on non-invasive samples by Rutkowski et al. (2012). Markers were amplified through 4 multilocus amplifications (MPX) on a Veriti 96 well thermal cycler (Applied Biosystems), under the reaction conditions shown in Table S9. All forward primers were labelled at the 5’ with fluorochromes from the DS-33 Matrix Standard Kit (Dye Set G5, Applied BiosystemsTM). Genotyping was carried out on an AB3730XL Genetic Analyzer (Applied Biosystems) and sequencing products were analyzed using GeneMapper v.5.0 (Applied BiosystemTM).  To reduce the influence of null alleles, allelic dropout, and false alleles, a minimum of two and four independent PCR reactions were performed for heterozygous and homozygous samples (Taberlet 1996), respectively. For doubtful results, single locus amplifications were conducted. Reliability of consensus genotypes, obtained from the replicates, were tested using Reliotype (default settings; Miller et al. 2002). Genotypes with reliability < 97% were discarded. PCR success and genotyping errors were estimated using Gimlet 1.3.3 (Valière 2002) testing for allelic drop-out (ADO) (Taberlet 1996), false alleles (FA) (Gagneux et al. 1997) and positive PCRs. GenAlEx 6.5 (Peakall & Smouse 2006; Peakall & Smouse 2012) was used to automatically detect repeated genotypes within the dataset (‘Multilocus’ menu, option ‘matches’) and to calculate the probability of identity (PID and PIDsibs; ‘Multilocus’ menu, option ‘Prob.Identity’), which define respectively the lower and upper limit of the probability that two different individuals share the same genotype, assuming that the sampled population included only unrelated or only sibs individuals. Main genetic diversity indexes were inferred using r package “GenePop” v.1.1.3 (Raymond & Rousset 1995, Rousset 2008) (iterations = 10000; batches = 1000; dememorization =500).
The PCR success rate for the microsatellite loci resulted to be very high for the samples which were previously confirmed as Tetrastes bonasia (98%); the estimated mean allelic dropout per locus was low (5%), as well as false allele rate (1%). Despite generally low variability levels (mean number of alleles: Na=5.5; expected heterozygosity: He=0.59), our marker panel allowed for a clear distinction between different individuals. Probability of identity (PID and PIDsibs) varied from 6.0x10-1 and 7.8x10-1 at locus ADL184 to 4.2x10-2 and 3.4x10-1 at locus BG16; the cumulative PID (2.3x10-8) and PIDsibs (6.0x10-4) values were sufficiently small to exclude different individuals in population having the same multilocus genotype (probability of correct assignment is between 99.94 and 100%).
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Appendix S3. DNA metabarcoding for diet analysis: methodological details.
To identify the plant component of the diet, a short fragment (about 150 bp) of the chloroplast gene trnL was amplified using the universal primers c-A49325 and h-B49466 [5’-CGAAATCGGTAGACGCTACG-3’ and 5’-CCATTGAGTCTCTGCACCTATC-3’] (Taberlet et al. 2007). For the characterization of the arthropod component, a short fragment (157 bp) of the cytochrome oxidase 1 (CO1) was amplified using the universal primers ZBJ-ArtF1c [5’- AGATATTGGAACWTTATATTTTATTTTTGG – 3’] and ZBJ-ArtR2c [5’ – WACTAATCAATTWCCAAATCCTCC – 3’] (Zeale et al. 2011). PCR amplification mixture and reaction conditions are described in Supporting Information (Table S9). To monitor potential reagents and environmental contaminations, negative controls were added to each amplification batch (consisting of 5 samples); two PCR replicates were performed for each sample. Both samples and blank controls were checked on the QIAxcel capillary electrophoresis, with DNA High Sensitive cartridge (Qiagen, GmbH, Hilden, Germany), and sequenced using MiSeq Reagent Kit v3 in an Illumina MiSeq platform. 
Bioinformatics analyses
Bioinformatics analyses were performed separately for the two resulting datasets. For the trnL (plant component), raw Illumina data were pre-processed using the MICCA v. 1.7 pipeline (Albanese et al. 2015); the obtained Operational Taxonomic Units (OTUs) were then classified using the Sintax algorithm as implemented in VSEARCH (Rognes et al. 2016). Taxonomic assignment of OTUs was performed by comparison with a custom-made reference database including trnL DNA sequences for most of the Alpine seed plants. This local database was developed for DNA metabarcoding of airborne pollen (Leontidou et al. 2018) and subsequently used in a recent study (Leontidou et al. 2021) focusing on Natura 2000 habitats of Paneveggio-Pale di San Martino Natural Park (i.e. the study area of the present work). We further complemented this database with public sequences (NCBI Genbank database; National Center for Biotechnology Information, www.ncbi.nlm.nih.gov/genbank) for the other most frequent plants of the Alpine flora (Aeschimann et al., 2004), including non-anemophilous species. For each OTU sequence, the obtained classification was further checked by means of a search for similarity in NCBI Genbank database, using the BLASTn search tool (National Center for Biotechnology Information; https://blast.ncbi.nlm.nih.gov/Blast.cgi).
For the CO1 dataset (arthropod component), raw data were pre-processed using QIIME2 (Bolyen et al. 2019). Forward and reverse primers were removed using the command CUTADAPT (Martin 2011), and reads shorter than 60 bp where discarded. Remaining reads were merged and filtered using the command denoise-paired implemented in DADA2 (Callahan et al. 2016) and by setting a minimum length of 100 bp. The resulting Amplicon Sequence Variants (ASVs) were then classified using the command classify-consensus-vsearch implemented in QIIME2 and based on the VSEARCH (Rognes et al. 2016) algorithm. Taxonomic identification was achieved by the comparison of our dataset with the Midori-UNIQUE reference database (Leray et al. 2018); even when the species level was reached, we chose the genus level as maximum lowest taxonomic rank to avoid potential biases due to database incompleteness. Microorganisms such as Rotifera, Tardigrada and Nematoda were excluded from the diet analysis: these phyla include only microscopic invertebrates, which are ubiquitous in the soil and mosses, i.e. the natural environment where the faeces were collected and could potentially be present in the faeces themselves. Therefore, they can be viewed as "environmental contaminations” and cannot be considered components of the diet of the hazel grouse (also considering their microscopic size). For the same reason, also microscopic soil-dwelling mites (Arachnida, Sarcoptiformes, suborder Oribatida and Trombidiformes), which were occasionally found in some faecal samples, were excluded from the final the dataset for diet analysis.
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