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Menchetti M., Cianferoni F., Mazza G., Dal Cin M., Barbato D., Benocci A., Cervo R., Dapporto L., 

Picchi M.S., Vanni L., Cabrini R., Mori E. -  Checklist of macro-invertebrates of the Special Conservation Area 

“Poggi Di Prata” (Grosseto, central Italy) through a citizen-science end expert-based approach. 

 

    The assessment of species composition in a certain area may become outdated over time due to community 

dynamics including species range expansion, but also to local extinctions, species introductions and taxonomic 

redefinition. Therefore, updated checklists are required for animal conservation and management. Exhaustive 

checklists of invertebrate species may be challenging, as species determination often requires the analysis by spe-

cialists, but they are fundamental for local conservation practices. In this work, we provided an annotated prelimi-

nary checklist of invertebrates of the Special Conservation Area “Poggi di Prata” (province of Grosseto, southern 

Tuscany), detected through field samplings with experts, and a permanent Bioblitz set out on an online citizen-

science platform (iNaturalist.org). The final dataset (1898-2020) included 329 records of 282 species (217 insects, 

34 gastropods, 30 arachnids and 1 chilopod). Most records were uploaded on iNaturalist (about 56.5%), others 

came from observations or sampling collections (37%) and were determined by specialists. Only the remaining 

6.5% of records came from published studies. Three species were protected by the Habitat Directive, 15 by the 

Tuscan Regional Law. We also detected two endemic or near-endemic taxa of this area: the beetle Paramaurops 

diecki massetanus and the land snail Marmorana saxetana. The unexpected (Italian southernmost) record of 

Gaurotes virginea needs to be deepened. Furthermore, 12 alien species, including insects affecting human economy 

and wellness (e.g., Rhinchophorous ferrugineus, Aedes albopictus, Halyomorpha halys, Dryocosmus kuriphilus 

and Cydalima perspectalis), were also detected. With our work, we confirmed that citizen-science platforms (e.g. 

iNaturalist) are valuable tools, complementary to field-work by specialists, to map local biodiversity and they may 

help to improve biogeographical knowledge.  
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INTRODUCTION 

 

    Species checklists are basic tools both for conservation 

and for environmental management, as they may be used 

to improve local red lists, as well as to map species dis-

tributions, including new areas of biological invasions 

(DROEGE et al., 1998; TENQUIST and CHARLESTON, 2001; 

BENCATEL et al., 2018). As to vertebrates, apart from few 

cryptic species requiring molecular analyses (WIELSTRA 

et al., 2013; ANCILLOTTO et al., 2020; MORI et al., 2020), 

checklists are easily filled, particularly in small study ar-

eas (e.g. MORI et al., 2014; MULARGIA et al., 2018; 

AGNELLI et al., 2019; LORENZONI et al., 2019). Differ-

ently from vertebrates, invertebrates cannot be easily rec-

ognised at the species level through direct field observa-

tion and may require sample collection, genetics or ana-

lysis of genital morphology (e.g. BERCHI et al. 2017; 

CSABAI et al. 2017; CIANFERONI, 2019). 

    However, invertebrates include about 95% of the total 

Italian animal biodiversity (COLONNELLI, 2003; LETARDI 
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and PANTALEONI, 2007; DI GIOVANNI et al., 2015) and, 

among those, 56 species are listed within the Annexes of 

the Habitat Directive (Council Directive 92/43/EEC), 

thus requiring 6-years reports on their national conserva-

tion status (STOCH and GENOVESI, 2016). Furthermore, 

several Italian regional laws include within protected 

species a high number of insects (e.g., Tuscan Regional 

Laws 56/2000 and 30/2015). Despite this, data on their 

distribution and occurrences are still scanty. Exhaustive 

checklists of invertebrates need a huge sampling effort 

and a high number of specialized taxonomists to identify 

the collected material.  

    Citizen-science, i.e. the collection of scientific data by 

the general public as part of a collaborative project with 

professional scientists, has been shown to be a valuable, 

economic method to map species distribution, whose di-

rect monitoring would require a well-addressed, time-

consuming field effort (JOHNSON et al., 2020).  

    In recent times, citizen-science has been proven to be 

effective in mapping also the occurrence of invertebrates, 

apart from those requiring detailed lab analyses for cor-

rect identifications. This is mostly linked to the use of 

thematic groups on Social Networks and of online biodi-

versity platforms and forums (e.g., iNaturalist: 

www.inaturalist.org; Forum Natura Mediterraneo: 

www.naturamediterraneo.com; Forum Entomologi Ita-

liani: www.entomologiitaliani.net), which allow also in-

experienced observers to upload photos and to automati-

cally take contact with experts who identify the species 

(e.g. MICHONNEAU and PAULAY, 2015; MENCHETTI et 

al., 2016; ÄRJE et al., 2020; VAN DER HEYDEN, 2020). 

However, only a few groups of invertebrate species may 

be easily-identified (e.g. ladybirds: WERENKRAUT et al., 

2020; mantids: BATTISTON et al., 2020; invasive species: 

MAISTRELLO et al., 2016; MAZZA et al., 2020; species 

affecting human health: PERNAT et al., 2020), thus poten-

tially limiting the success of citizen-science.  

    The work we are presenting has been conducted in an 

area of naturalistic values and conservation concern 

(MELINI, 2005; PERUZZI et al., 2008; SELVI and 

STEFANINI, 2010; VICIANI and GABELLINI, 2013). Alt-

hough previous studies dealt with vertebrate fauna in the 

same site (reptiles and amphibians, CANTINI et al., 2013; 

mammals, MORI et al., 2014), the area is currently lack-

ing any comprehensive study on invertebrate species. We 

aimed at providing an annotated preliminary checklist of 

some groups of invertebrates (mostly insects) of the Spe-

cial Conservation Area “Poggi di Prata” (province of 

Grosseto, southern Tuscany), detected through addressed 

samplings with experts on the field, and a permanent Bio-

blitz set out on an online citizen-science platform 

(www.inaturalist.org).  

 

 

MATERIALS AND METHODS 

 

STUDY AREA 

    The Special Area of Conservation “Poggi di Prata” is 

located in the North-East of the province of Grosseto 

(southern Tuscany), in a rural hilly area (1100 ha, 620-

903 m a. s. l.). Most of the study area (67%) is covered 

with deciduous woodland (Quercus cerris L., Castanea 

sativa Mill., Ostrya carpinifolia Scop., Carpinus betulus 

L., Fraxinus ornus L. and Robinia pseudoacacia L.), sur-

rounded by a scrubland belt (Juniperus spp., Rubus spp., 

Erica scoparia L. and Spartium junceum L.: 2%). Fal-

lows count for 20%, and cultivations (8%) include sun-

flower, lucerne, and cereals. Coniferous woodlands (re-

forestation programs: Pinus nigra J.F. Arnold and Cu-

pressus arizonica Greene, 2%) and few human settle-

ments (1%) also occur (CANTINI et al., 2013; MORI et al., 

2014). The climate shows sub-montane features, with an 

average annual rainfall of 873±92 mm (including rare ep-

isodes of snowfall), and an average annual temperature 

of about 14±2.6°C. Human activities only occur within 

the immediate surroundings of the village of Prata and 

are represented by agriculture, sheep breeding and lum-

ber trade (CANTINI et al., 2013; MORI et al., 2014). 

  

DATA COLLECTION 

    Searching literature for such a localized area is very 

challenging and almost exclusively pertaining for spe-

cialists. Therefore, this type of research was possible only 

for a few groups, despite revealing only a few published 

data relating to this area, one on Staphylinidae (CASTEL-

LINI, 1975) and one on the genus Dolichopoda (BAC-

CETTI and CAPRA, 1959). POGGI and SABELLA (2015) 

also reported an observation of a Staphylinid beetle in 

1898. However, we tried to search for available literature 

on the macroinvertebrate fauna (i.e. Arthropoda and Mol-

lusca) in this area published between 1850 and 2020, by 

conducting further specific research on scientific web-

sites (Scopus, ISI Web of Knowledge and Google 

Scholar) and by using these keywords, both in Italian and 

in English: insect*, invertebrate*, “Poggi di Prata”, Prata, 

arthropod*, arachnid*, spider*, gastropod*, crustacean*. 

We retrieved only one work on Neuroptera (LETARDI, 

2018). Other data on invertebrate species were detected 

as “ancillary data” in other works conducted in the same 

study area (e.g. in the diet of insectivore species, or in the 

description of the study area: MORI et al., 2013, 2015, 

2016; ANCILLOTTO et al., 2014). 

    Novel data on arthropods and gastropods were col-

lected on a 24-hours Bioblitz organised by the Associa-

tion “Successione Ecologica” in September 2016, which 

involved 15 experts determining species during a 24-

hours field trip. Given the wide richness of invertebrate 

species, several field techniques were used to sample as 

many species as possible along all the walking paths of 

the study area. About 10 pitfall traps have been placed on 

paths to intercept species which ranges at the ground 

level. Light traps which remained active throughout the 

night allowed us to detect insects attracted to light by 

phototropism (e.g. moths), which were observed and 

photographed on the white cloth prepared ad hoc. Mo-

wing nets were used to catch those insects living on the 

grass. The entomological umbrella was used for to sam-

ple insects (e.g. xylophagous beetles) stationed on tree 

branches. Individuals felt from the branches were picked 

up by hand, photographed, identified and subsequently 

released at the sampling site. An active search for larvae 

of xylophagous species was carried out by examining the 

dead parts of wood (branches and/or trunks). As to diur- 

nal lepidopterans, sweeping nets were used in areas sui-

http://www.inaturalist.org/
http://www.inaturalist.org/
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table for the presence of these species. For large-sized 

and/or common species, the specific determination was 

immediate, but for small species it has been necessary to 

proceed with the determination by comparing them with 

reference collections. Terrestrial gastropods were 

searched on sight throughout the study area, in every en-

vironment and on every substrate. To haphazardly collect 

other occurrence data uploaded by citizens, we created a 

“permanent Bioblitz project” on the online platform iNat-

uralist (https://www.inaturalist.org/projects/biodiversity-

of-the-site-of-community-importance-poggi-di-prata) in 

June 2014. 

    We created a final dataset including all observations 

and records we obtained, including those from iNatural-

ist, published data and further private observations by the 

authors. We also reported whether each species was alien 

or native and whether it was protected by Regional and/or 

the International Laws. As well, we also included the 

name of experts who identified species from collected 

samples, photos sent through messaging apps and up-

loaded records on iNaturalist. 

 

 

RESULTS 

 

    The dataset included 329 records collected between 

1898 and 2020, belonging to at least 282 species (N = 217 

insects, N = 34 gastropods, N = 30 arachnids and N = 1 

chilopod: Supplemental material: Tables 1-3). Most of 

these records are uploaded on iNaturalist (about 56.5%), 

others came from observations or sampling collections 

(37%) and were determined by authors or other special-

ists. Only the remaining 6.5% of records came from pub-

lished studies. Over 65% of these species are “Not Eval-

uated” by the IUCN (International Union for the Conser-

vation of Nature) and 30% are “Least Concern”. One of 

the observed species is considered “Endangered” (Ephip-

piger zelleri Fischer, 1853: Orthoptera, Tettigoniidae), 

one “Vulnerable” (Cerambyx cerdo Linnaeus, 1758: Col-

eoptera, Cerambycidae) and 4 “Near Threatened” (Mar-

morana saxetana (Paulucci, 1886): Pulmonata, Heli-

cidae; Cerambyx welensii (Kuster, 1846): Coleoptera, 

Cerambycidae; Lucanus cervus (Linnaeus, 1758): Cole-

optera, Lucanidae; Hipparchia fagi (Scopoli, 1763): Lep-

idoptera, Nymphalidae). Campylaea planospira (La-

marck, 1822: Pulmonata, Helicidae) is “Data Deficient”. 

    Three species are protected by the Habitat Directive, 

L. cervus, Melanargia arge (Sulzer, 1766: Lepidoptera, 

Nymphalidae) and Euplagia quadripunctaria (Poda, 

1761: Lepidoptera, Erebidae), whereas 15 are listed in the 

Annexes of the Regional Law. Alien species detected 

were 12, all included among insects: Leptoglossus occi-

dentalis, Sceliphron curvatum, Halyomorpha halys, Har-

monia axyridis, Periplaneta americana, Aedes albopic-

tus, Megachile sculpturalis, Megachile parietina, 

Dryocosmus kuriphilus, Torymus sinensis, Cydalima 

perspectalis and Rhynchophorous ferrugineus. 

 

 (Supplemental material: Tables 1-3: http://www.re-

dia.it/images/stories/pdf2021/Menchetti_et_al_Re-

dia_104_2021_Tables_Supplementary_Material.pdf) 

 

DISCUSSION 

 

    Our work provides the first list of invertebrate species 

observed in the Special Area of Conservation “Poggi di 

Prata. Furthermore, our work has shown that having a 

permanent project on online platforms may help to col-

lect a reliable amount of data also on insects and other 

invertebrates. 

    According to our results, the Special Area of Conser-

vation “Poggi di Prata'' has been confirmed to represent 

an important biogeographical area, as being the geo-

graphical limit for the extent of occurrence of several 

species: for instance, the cerambycid beetle Gaurotes vir-

ginea was recorded for the first time in Tuscany with this 

work. This mountain species was known until now only 

from the Alps and this record is the southernmost in Italy 

(see SAMA, 2005; SAMA and RAPUZZI, 2011). Although 

the documentation consists of only a single photo, the 

identification was confirmed by several entomologists 

(see supplementary material for further information). Its 

discovery in the study area is totally unexpected and fur-

ther research is required to verify if an actual population 

occurs or whether it was a single individual accidentally 

introduced by humans (e.g. tourists, trade. It is however 

possible that the specimen may have been introduced 

(transfaunation) and also this scenario needs to be con-

sidered and verified.  

    The subspecies of pselaphine beetle Paramaurops 

diecki massetanus has been described exactly from this 

area, and it represents an endemism of the Metalliferous 

Hills (province of Grosseto, Central Italy: CASTELLINI, 

1975).  

    Similarly, the Near Threatened Marmorana saxetana 

is a land snail endemic of inland cliffs and calcareous 

rocky areas of Southern Tuscany and Tuscan Archipel-

ago (FIORENTINO et al., 2010). In “Poggi di Prata” and 

nearby sites this species has been only recorded in artifi-

cial habitats (walls in strictly urban or peri-urban areas). 

Although the presence of the species in the study area is 

probably due to accidental human introduction and there-

fore, it may represent an interesting finding from the bi-

ogeographical and ecological point of view. 

    Among spiders, Eresus kollari (see ŘEZÁČ et al., 2008) 

is an uncommon species (CIANFERONI et al., 2010) con-

sidered rare in “Spiders of Europe” edited by NENTWIG 

et al. (2020). Interesting is also the record of Latrodectus 

tredecimguttatus of which only few and very old pub-

lished data seem to exist for continental Tuscany (ROSSI, 

1790; PALAU, 1878). 

    Three species, Melanargia arge, Lucanus cervus and 

Euplagia quadripunctaria are protected by the Habitat 

Directive and their presence in this area requires popula-

tion monitoring (STOCH and GENOVESI, 2016). Particu-

larly, the presence of Melanargia arge, which has been 

observed only twice since 2010, would require further 

field effort. The Tuscan Regional Law protected 14 spe-

cies detected also in this area, including 3 gastropods 

(Oxychilus uziellii, Marmorana saxetana and Retinella 

olivetorum) and 11 insects (Charaxes jasius, Melanargia 

arge, Euplagia quadripunctaria, Calosoma sycophanta, 

Scarites buparius, Lucanus cervus, Amphimallon solsti-

tiale, Polyphylla fullo, Cerambyx cerdo, Boyeria irene, 

https://www.inaturalist.org/projects/biodiversity-of-the-site-of-community-importance-poggi-di-prata
https://www.inaturalist.org/projects/biodiversity-of-the-site-of-community-importance-poggi-di-prata
http://www.redia.it/images/stories/pdf2021/Menchetti_et_al_Redia_104_2021_Tables_Supplementary_Material.pdf
http://www.redia.it/images/stories/pdf2021/Menchetti_et_al_Redia_104_2021_Tables_Supplementary_Material.pdf
http://www.redia.it/images/stories/pdf2021/Menchetti_et_al_Redia_104_2021_Tables_Supplementary_Material.pdf
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and Dolichopoda schiavazzii). Amongst alien species, 

some of them are pests for cultivated plants (i.e., 

Dryocosmus kuriphilus, Halyomorpha halys, Cydalima 

perspectalis and Rhynchophorous ferrugineus), some 

others were initially released for biocontrol and reached 

our study area through range expansion (i.e., Harmonia 

axyridis and Torymus sinensis).  

    Among the listed species, only Aedes albopictus may 

affect human health (MAZZA and TRICARICO, 2018). 

Even some of the spiders recorded can cause medically 

relevant bites, in particular Latrodectus tredecimguttatus 

and Loxosceles rufescens, but also Eresus kollari, Zorop-

sis spinimana etc. (see NENTWIG et al., 2013; DI PAOLA 

et al., 2020).  

    The local absence of cultivated or native palm trees 

(Arecaceae) suggests that the individuals of Rhyn-

chophorous ferrugineus could have arrived with trade 

travels or with tourists, from areas hosting reproductive 

populations of this weevil, not far from our study area. 

    Citizen-science represents a powerful cost-effective 

strategy to collect some baseline scientific data (e.g. oc-

currence data) by involving common, i.e. non-profes-

sional, people, helped by the growing public awareness 

and the current increase of wildlife enthusiasts (SIL-

VERTOWN et al., 2011; WILLEMEN et al., 2015; MCCAF-

FERTY, 2016). Citizen-scientists have also increased due 

to the widespread use of smartphones and tablets (WANG 

et al., 2014; LIEBENBERG et al., 2017; POCOCK et al., 

2017), which have greatly simplified the procedure to 

collect and upload data (e.g. pictures and gps GPS coor-

dinates). The use of citizen-science data requires confir-

mation and verification by professional researchers, but 

it has allowed scientists to improve studies on species bi-

ogeography, including also alien species range expansion 

(SULLIVAN et al., 2014; CHANDLER et al., 2017; VEN-

DETTI et al., 2019; MAZZA et al., 2020). Although citizen-

science is an opportunistic approach which does not rely 

on standardized protocols (DICKINSON et al., 2010; 

CRALL et al., 2011), it allows for the collection of ex-

tremely informative data that have been extremely help-

ful in conservation. 
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