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Abstract - G. Montesanto, J. Nardi, A. Sergenti, M. Dellacasa, 
Diversity of Terrestrial Isopods from the Carthusian Monastery of Calci, 
Pisa, Italy (Crustacea, Isopoda, Oniscidea).

The main goal of this work is to provide a list of the species of terrestrial 
isopods living within the perimeter of the Carthusian Monastery of Cal-
ci (Pisa, NW-Italy), an area never previously investigated regarding the 
isopod fauna of Monte Pisano. A total of 385 individuals belonging to 12 
species of the suborder Oniscidea were collected. Some notes on their 
ecology and distribution of each species are reported. A comparison is 
also provided on the specific richness of oniscideans living in urban and 
suburban environments but also in more preserved and protected areas. 
A second, but not less important aim, is to establish a new collection 
of terrestrial isopods hosted at the Invertebrate Zoology section of the 
Museum of Natural History of the University of Pisa. Up to date, in fact, 
the Museum carcinological collection was lacking the taxon Oniscidea.

Key words - biodiversity, fauna, zoology, ecology, taxonomy, systemat-
ics

Riassunto - G. Montesanto, J. Nardi, A. Sergenti, M. Dellacasa, 
Diversità degli Isopodi terristri nella Certosa di Calci, Pisa (Crustacea, 
Isopoda, Oniscidea).

L’obiettivo principale di questo lavoro è quello di fornire un elenco 
delle specie di isopodi terrestri viventi all’interno del perimetro della 
Certosa di Calci (Pisa), un’area mai indagata in precedenza per quanto 
riguarda la fauna isopodologica del Monte Pisano. Sono stati raccolti 
385 individui appartenenti a 12 specie del sottordine Oniscidea. Per 
ciascuna specie vengono riportate alcune note sulla loro ecologia e di-
stribuzione. Viene inoltre fornito un confronto sulla ricchezza specifi-
ca degli oniscidei che vivono in ambienti urbani, suburbani ma anche 
in zone più conservate e in aree protette. Un secondo, ma non meno 
importante, obiettivo è la creazione di una nuova collezione di isopodi 
terrestri conservata presso la sezione di Zoologia degli Invertebrati del 
Museo di Storia Naturale dell’Università di Pisa. Fino a oggi, il Mu-
seo era infatti privo di una collezione carcinologica che rappresentasse 
esclusivamente il taxon Oniscidea. 

Parole chiave - biodiversità, fauna, zoologia, ecologia, tassonomia, si-
stematica

Introduction

The Carthusian Monastery of Pisa in Calci, founded 
in 1366, is located about 10 kilometers East of Pisa, 
situated in the Val Graziosa, a valley within Monte 
Pisano known for its remarkable landscape and nat-

uralistic significance. The Charterhouse, situated in a 
typical rural environment, owes its current appearance 
to successive phases of expansion and growth, which 
occurred especially in the 17th century. Recently, parts 
of the complex have been handed over to the Super-
intendence for Environmental, Architectural, Artistic 
and Historical Heritage of Pisa, and can be visited al-
most entirely. The premises, which were once intend-
ed to host production and artisan activities (such as 
granaries, cellars, blacksmiths’ and carpenters’ work-
shops, etc.), currently house the exhibitions of the Mu-
seum of Natural History of the University of Pisa.
The taxon Oniscidea is the only suborder of Crustaceans 
that have become completely terrestrial. The adapta-
tions that have allowed them to colonize the emerged 
lands are: the presence of a rigid exoskeleton and a wa-
terproof cuticle that entirely covers the body, protecting 
it from excessive dehydration due to evapotranspiration 
(Ziegler & Miller, 1997); the presence of more advanced 
respiratory systems than gills, such as pleopodal lungs 
(or pseudotracheae) (Paoli et al., 2002); and the ability to 
carry out internal insemination and protect the eggs by 
holding them in a female incubating cavity: the brood 
pouch (Hoese & Jansen, 1989). The Oniscideans have 
therefore colonized all terrestrial environments, from 
deserts to the heights of mountain ranges. Many spe-
cies are halophilous and live exclusively in coastal envi-
ronments (Montesanto et al., 2007), others are confined 
to riparian environments, to leaf litter or under large 
stones, but always where the humidity is quite high. 
Several species of terrestrial isopods are linked to cave 
environments (troglobitic or troglophilic) (Campos-Fil-
ho et al., 2017; Taiti & Montesanto, 2018); some are myr-
mecophilous or termitophilous (Taiti & Ferrara, 1989; 
Montesanto et al., 2008). Some species are well adapted 
to live in drier environments like deserts and subde-
serts, and some have also colonized anthropized areas, 
such as cultivated lands, gardens, or even human houses 
(Flasarová, 1995; Szlavecz et al., 2018).
The first studies on Oniscideans living in urban envi-
ronments were mainly focused on faunal surveys con-
ducted in parks adjacent to residential areas, in villas 
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or houses courtyards (e.g. Flasarová, 1995). Habitats 
such as botanical gardens and greenhouses have been 
studied by zoologists since the beginning of the 20th 
century (Bagnall, 1909; Arcangeli, 1914, 1921; Holthu-
is, 1945). Greenhouses and botanical gardens, which 
often host exotic plants and soils introduced from oth-
er regions, are privileged habitats for the discovery of 
species new to the local fauna or even new to science 
(Korsós et al., 2002; Kontschán, 2004; De Smedt et 
al.; 2017). The exploration of these urban, sub-urban, 
and rural environments continues today (Montesanto, 
2015a; De Smedt et al., 2017; Szlavecz et al., 2018).
Early records of species occurrence are extremely val-
uable, as we can use this historical information to doc-
ument changes in the local fauna. In a recent work, 
Montesanto (2015a) compared the isopod fauna of the 
Botanical Garden of Pisa, about a century later. Al-
though the total number of species was similar (seven 
species between 1914 and 1916; eight species between 
2014 and 2015), the specific composition obtained was 
widely different: only one species, Armadillidium de-
pressum Brandt, 1833, was reported in both collection 
periods about a century after the last survey.
The main goal of this work is to provide a list of the 
species of Oniscidea living within the perimeter of the 
Carthusian Monastery of Calci, an area never previ-
ously investigated with regard to the isopod fauna. A 
second aim is to establish a new collection of terres-
trial isopods (Crustacea, Isopoda, Oniscidea) hosted 
at the Invertebrate Zoology section of the Museum of 
Natural History of the University of Pisa. To date, the 
carcinological collection of the Museum was in fact 
lacking the taxon Oniscidea.

Materials and methods

Samplings were conducted within the compound 
of the Charterhouse, fenced by walls and buildings. 
The points delimiting its perimeter are as follows: 
43°43’24» N, 10°31’23” E at North-West; 43°43’23” N, 
10°31’35” E at North-East; 43°43’15”N, 10°31’23”E at 
South-West; 43°43’17” N, 10°31’34” E at South-East; 
for a total area of about 6.8 hectares (Fig. 1).
Samplings were performed with two different tech-
niques; manually, with the help of entomological twee-
zers, and with the use of pitfall traps for surface species 
with nocturnal activity (Fig. 1). A saturated solution of 
water and sodium chloride was used as a preservative 
inside the traps. Samplings took place from January to 
December 2018, to have an all-year round coverage. 
The contents of the pitfall traps were collected month-
ly. Each monthly collection session was always carried 
out by the same two operators (GM, JN) according to 
the optimization procedures described by Messina et 
al. (2016). In particular, in each month, in addition to 

the manual recovery of the material in the traps, man-
ual collection was carried out over the entire area for 
a duration of 4 hours. The area in the vicinity of the 
pitfall traps was also checked, since different sampling 
methods lead to differences in the sampled faunal com-
position (see also Messina et al., 2016). All collected 
material, together with manual sampling, was stored 
in 75% ethanol. Samples were identified and individ-
uals were counted separately as males, females and 
juveniles for each species. The entire sampling start-
ed a new carcinological collection at the Invertebrate 
Zoology section of the Museum of Natural History 
(University of Pisa), abbreviated as: MSN-UNIPIONI. 
The photographs for Fig. 3 were taken with a Nikon 
D7000 camera mounted on a Wild Heerbrugg stere-
omicroscope. The measurements were taken using the 
IMAGEJ software (Rasband, 1997) and then reported 
using the GIMP graphics processing software (www.
gimp.org). The figures were drawn using the method 
reported in Montesanto (2015b, 2016).

SYSTEMATICS

Kingdom: Animalia 
Phylum: Arthropoda 

Subphylum: Crustacea 
Class: Malacostraca 

Subclass: Eumalacostraca 
Superorder: Peracarida 

Order: Isopoda 
Suborder: Oniscidea

Family: Trichoniscidae

Genus: Haplophthalmus Schöbl, 1860

1. Haplophthalmus danicus Budde-Lund, 1880
(Fig. 3A)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 8/III/2018, G. Montesanto and J. Nardi leg., 1 ♂ 
(MSN-UNIPI ONI-10).

Remarks. Haplophthalmus danicus is common among 
debris in decay and rarely shelter in cave environments. 

2. Haplophthalmus mengii (Zaddach, 1844)
(Fig. 3B)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 4/XII/2018, G. Montesanto and J. Nardi leg., 3 
♂♂, 3 ♀♀ (MSN-UNIPI ONI-31).

Remarks. Haplophthalmus mengii is usually syntopic 
with H. danicus.
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Genus: Androniscus Verhoeff, 1908

3. Androniscus dentiger Verhoeff, 1908
(Fig. 3C)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 1 ♀ 
(MSN-UNIPI ONI-04); same locality, 8/III/2018, G. 
Montesanto and J. Nardi leg., 1 ♂, 5 ♀♀ (MSN-UNI-
PI ONI-11); same locality, 4/XII/2018, G. Montesanto 
and J. Nardi leg., 1 ♀ (MSN-UNIPI ONI-28).

Remarks. Androniscus dentiger is found in a wide 
range of natural and synanthropic habitats, sometimes 
submerged in proximity of streams. 

Genus: Trichoniscus Brandt, 1833

4. Trichoniscus pygmaeus Sars, 1898
(Fig. 3D)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 2 
♂♂ (MSN-UNIPI ONI-03); same locality, 8/III/2018, 
G. Montesanto and J. Nardi leg., 1 ♂, 2 ♀♀, 1 juv. 
(MSN-UNIPI ONI-09); same locality, 8/XI/2018, G. 
Montesanto and J. Nardi leg., 6 ♂♂, 5 ♀♀ (MSN-UNI-
PI ONI-20); same locality, 4/XII/2018, G. Montesanto 
and J. Nardi leg., 3 ♂♂, 6 ♀♀ (MSN-UNIPI ONI-25).

Remarks. Trichoniscus pygmaeus is a humicolous spe-
cies common in limestone areas, synanthropic and 
widely diffused by humans.

Figure 1. The sampling area. 
A, The white dot indicates the 
position of the municipality of 
Calci in Tuscany (Italy). B, The 
Monumental Charterhouse of 
Calci (aerial photo). The white 
dots indicate the position of 
the pitfall traps used for the 
samplings (map: source Apple 
Maps, Rev. 12 March 2019, 
© 1992 – 2024 TomTom). C, 
Map of the Monumental Char-
terhouse of Calci, areas with 
gray horizontal lines indicating 
the hand-sampling surfaces 
(Digital drawing, courtesy of 
Andrea Giovarruscio, Univer-
sity of Pisa).
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Family: Philosciidae

Genus: Philoscia Latreille, 1804

5. Philoscia affinis Verhoeff, 1908
(Fig. 3E)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 1 ♂, 3 
♀♀ (MSN-UNIPI ONI-02); same locality, 10/IV/2018, 
G. Montesanto and J. Nardi leg., 1 ♂, 1 ♀ (MSN-UN-
IPI ONI-13); same locality, 9/VI/2018, G. Montesanto 
and J. Nardi leg., 3 ♀♀ (MSN-UNIPI ONI-17); same 
locality, 8/XI/2018, G. Montesanto and J. Nardi leg., 
2 ♂♂, 2 ♀♀ (MSN-UNIPI ONI-19); same locality, 
4/XII/2018, G. Montesanto and J. Nardi leg., 1 ♀ 
(MSN-UNIPI ONI-24).

Remarks. Philoscia affinis is commonly found under 
rocks and in dead leaf litter in wet areas as woods, 
fresh meadows, rivers, and stream banks.

Genus: Chaetophiloscia Verhoeff, 1908

6. Chaetophiloscia elongata (Dollfus, 1884)
(Fig. 3F)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 4 ♂♂, 
7 ♀♀, 1 juv. (MSN-UNIPI ONI-06); same locality, 8/
III/2018, G. Montesanto and J. Nardi leg., 4 ♂♂, 16 ♀♀, 
2 juv. (MSN-UNIPI ONI-07); same locality, 9/VI/2018, 
G. Montesanto and J. Nardi leg., 1 ♂ (MSN-UNIPI 
ONI-18); same locality, 8/XI/2018, G. Montesanto and 
J. Nardi leg., 21 ♂♂, 65 ♀♀ (MSN-UNIPI ONI-21), 
same locality, 4/XII/2018, G. Montesanto and J. Nardi 
leg., 9 ♂♂, 36 ♀♀ (MSN-UNIPI ONI-26).

Remarks. Chaetophiloscia elongata is particularly abun-
dant in areas with high relative humidity such as ditch, 
stream banks or meadows.

Family: Oniscidae

Genus: Sardoniscus Arcangeli, 1939

7. Sardoniscus verhoeffi (Ferrara & Taiti, 1978)
(Fig. 3G)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 1 ♂, 1 
♀ (MSN-UNIPI ONI-01).

Remarks. Sardoniscus verhoeffi lives in humid places 
such as stream banks, leaf litter or humus of the un-
dergrowth.

Family: Platyarthridae

Genus: Platyarthrus Brandt, 1833

8. Platyarthrus hoffmannseggii Brandt, 1833
(Fig. 3H)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 8/XI/2018, G. Montesanto and J. Nardi leg., 2 
♂♂, 1 ♀ (MSN-UNIPI ONI-23).

Remarks. Platyarthrus hoffmannseggii is frequently 
found under stones and fallen logs, together with dif-
ferent species of ants.

Family: Porcellionidae

Genus: Agabiformius Verhoeff, 1908

9. Agabiformius lentus (Budde-Lund, 1885)
(Fig. 3I)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 18/I/2018, G. Montesanto and J. Nardi leg., 1 ♀ 
(MSN-UNIPI ONI-05); same locality, 4/XII/2018, G. 
Montesanto and J. Nardi leg., 1 ♀ (MSN-UNIPI ONI-
29).

Remarks. Agabiformius lentus prefers dry environ-
ments and can now be considered an anthropophilic 
species.

Genus: Porcellionides Miers, 1877

10. Porcellionides pruinosus (Brandt, 1833)
(Fig. 3J)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 4/XII/2018, G. Montesanto and J. Nardi leg., 1 ♀ 
(MSN-UNIPI ONI-30).

Remarks. Porcellionides pruinosus can adapt to differ-
ent biotopes, as long as they are not too humid or too 
cold. It is an anthropophilic species.

Family: Armadillidiidae

Genus: Armadillidium Brandt, 1831 

11. Armadillidium depressum Brandt, 1833
(Fig. 3K)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 10/V/2018, G. Montesanto and J. Nardi leg., 2 ♀♀ 
(MSN-UNIPI ONI-15).
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Remarks. Armadillidium depressum is a species with a 
high ecological value, it is found from the coastal zones 
up to the hinterland, also in anthropic sites.

12. Armadillidium vulgare (Latreille, 1804)
(Fig. 3L)

Material examined. Calci (Pisa), Certosa Monumen-
tale, 8/III/2018, G. Montesanto and J. Nardi leg., 
4 ♂♂, 5 ♀♀, 1 juv. (MSN-UNIPI ONI-08); same lo-
cality, 10/IV/2018, G. Montesanto and J. Nardi leg., 
3 ♂♂, 6 ♀♀ (MSN-UNIPI ONI-12); same locality, 
10/V/2018, G. Montesanto and J. Nardi leg., 21 ♂♂, 
13 ♀♀, 1 juv. (MSN-UNIPI ONI-14); same locality, 9/
VI/2018, G. Montesanto and J. Nardi leg., 39 ♂♂, 16 
♀♀ (MSN-UNIPI ONI-16); same locality, 8/XI/2018, 
G. Montesanto and J. Nardi leg., 6 ♂♂, 8 ♀♀, 29 juv. 
(MSN-UNIPI ONI-22); same locality, 4/XII/2018, 
G. Montesanto and J. Nardi leg., 2 ♀♀ (MSN-UNIPI 
ONI-27).

Remarks. Armadillidium vulgare is an anthropophilic 
species diffused all over the world (Schmalfuss, 
2003).

Discussion

The 12 species that live within the Charterhouse 
compound belong to 6 families (Trichoniscidae, Phi-
losciidae, Oniscidae, Platyarthridae, Porcellionidae, 
and Armadillidiidae) and 10 genera: Haplophthalmus, 

Androniscus, Trichoniscus Philoscia, Chaetophiloscia, 
Sardoniscus, Platyarthrus, Agabiformius, Porcellionides, 
and Armadillidium.
Three species have a cosmopolitan distribution: Aga-
biformius lentus, Porcellionides pruinosus, and Ar-
madillidium vulgare. Five species are widespread in 
Europe: Haplophthalmus danicus, Haplophthalmus 
mengii, Androniscus dentiger, Trichoniscus pygmaeus, 
and Platyarthrus hoffmannseggii. Among the Philo-
sciidae, Philoscia affinis has a West Mediterranean 
distribution, while Chaetophiloscia elongata is a spe-
cies with a Holomediterranean distribution. Sardon-
iscus verhoeffi has an Alpine-Apennine distribution 
and Armadillidium depressum is a West Mediterrane-
an-Atlantic type.
As regards specific abundance, the most represented 
species was Chaetophiloscia elongata with 166 spec-
imens, most of which were females; Armadillidium 
vulgare was equally well represented with 154 speci-
mens. Trichoniscus pygmaeus followed with 26 spec-
imens, Philoscia affinis with 14, Androniscus dentiger 
with 8, Haplophthalmus mengii with 6, Platyarthrus 
hoffmannseggii with 3, Agabiformius lentus, Sardoniscus 
verhoeffi, and Armadillidium depressum with 2 speci-
mens each, Porcellionides pruinosus and Haplophthal-
mus danicus with a single specimen each. The graph 
in Figure 2 summarises the number of specimens col-
lected for each species, also reporting the number of 
males, females and juveniles.
Table 1 shows the list of species deposited in the col-
lection and their distribution area.

Figure 2. Number of males, females 
and juveniles for each species.
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Table 1 - List of terrestrial isopods from the Carthusian Monastery of 
Calci and their distribution. E: European; WM: West Mediterranean; 
HM: Holomediterranean; AA: Alpine-Apennine; C: Cosmopolitan; 
WMA: West Mediterranean-Atlantic (Ferrara & Taiti, 1989).

Family Species Distribution

Trichoniscidae Haplophthalmus danicus E

Haplophthalmus mengii E

Androniscus dentiger E

Trichoniscus pygmaeus E

Philosciidae Philoscia affinis WM

Chaetophiloscia elongata HM

Oniscidae Sardoniscus verhoeffi AA

Platyarthridae Platyarthrus hoffmannseggii E

Porcellionidae Agabiformius lentus C

Porcellionides pruinosus C

Armadillidiidae Armadillidium depressum WMA

Armadillidium vulgare C

The dichotomous keys for the identification of the spe-
cies listed in this work are presented in the Supple-
ment S1.

Conclusions

Inside the Charterhouse of Calci, as well as in urban 
and suburban centers, terrestrial isopod species are 
ubiquitous representatives of the epigeic soil fauna. 
They are widespread in greenhouses, urban parks, 
residential courtyards, uncultivated soil but are also 
found in the built environment. Usually, these com-
munities are made up of a set of native species and 
more recently introduced species, often dominated by 
a few cosmopolitan and anthropophilic species that 
thrive in highly anthropized areas. The fragmentation 
and consequent isolation of these isopod communities 
is due to the urbanized landscape, which is itself high-
ly fragmented. The diversity of these isolated spots is 
sometimes comparable to the richness of species in 
more naturally preserved areas (see also Szlavecz et al., 
2018).
From a brief comparison with a similar study conducted 
within the botanical garden of Pisa, a greater number 
of oniscid species was found within the perimeter of 
the Charterhouse. While eight species of terrestrial iso-
pods were found in the botanical garden (Montesanto, 
2015a), 12 species are listed in the present work. How-
ever, it must be considered that in 2015 the sampling at 
the Pisa botanical garden was carried out only manually, 
without the use of pitfall traps. Seven species are shared 
the two areas: Chaetophiloscia elongata, Philoscia affinis, 
Sardoniscus verhoeffi, Agabiformius lentus, Porcellionides 
pruinosus, Armadillidium depressum and Armadillidium 

vulgare. These species are all widespread in the alluvial 
plains of Tuscany (Taiti & Ferrara, 1989). Although the 
Charterhouse is located in a typical rural area, its higher 
species richness could indicate not only a greater diver-
sity of environments compared to the botanical garden, 
but also a higher degree of naturalness. The presence of 
a riparian species, such as Androniscus dentiger, seems 
to confirm these hypotheses. On the other hand, the use 
that the monks made of natural springs and how these 
waters were channeled within the perimeter of the 
Charterhouse for the irrigation of crops is well known. 
These surface waters could have favored the presence 
of this species.
Twelve species is not a particularly high number when 
compared with other similar works on the diversity of 
terrestrial isopods in protected areas or in particularly 
preserved environments from a naturalistic point of 
view. As an example, in some protected areas of Sicily 
the presence of 23-24 species has been found (Messina 
et al., 2011; Messina et al., 2012; Messina et al., 2014). 
The number of species listed here is slightly lower than 
that found for other similar studies in an urban envi-
ronment. In a recent work carried out in the city of Bu-
dapest (Hungary) within the two botanical gardens, 17 
species were found, of which only 3 were cosmopolitan 
(Vilisics & Hornung, 2009). In another paper (Vilisics 
et al., 2012) the urban areas of three Swiss cities were 
studied, obtaining a list of 18 species. The areas ex-
amined in these studies are, however, far larger than 
the botanical garden in Pisa and the Charterhouse in 
Calci. Obviously, these differences may also be due to 
the different sampling methods used.
We cannot exclude that, in the future, the presence of 
some of these species may vary and this often happens 
due to changes in the surrounding environment and 
climate. Further research could also lead to the dis-
covery of other species of terrestrial isopods not yet 
found. Recently, in subterranean and endogean envi-
ronments, new species of terrestrial isopods have been 
discovered in Tuscany and in the Monte Pisano area 
(Taiti & Montesanto, 2018).
The idea that might follow this work and as its future 
development is to also to carry out exhibitions, train-
ing and scientific dissemination activities based on the 
knowledge of the diversity of terrestrial isopods within 
the Charterhouse, as well as their role as bioindicators 
of environmental quality (Agodi et al., 2015).
In Italy there are already several carcinological collec-
tions and more strictly isopodological ones. The most 
important and richest in samples is deposited at the 
Zoology section of “La Specola” of the Natural His-
tory Museum of the University of Florence, managed 
by Dr. Stefano Taiti and Dr. Gianna Innocenti. Oth-
er smaller collections are present at the Museums in 
Genoa, Turin, Trieste, Rome, Catania and the Natural 
History Museum of Verona.
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Figure 3. A, Haplophthalmus danicus Budde-Lund, 1880 (scale: 2 mm); B, Haplophthalmus mengii (Zaddach, 1844) 
(scale: 2 mm); C, Androniscus dentiger Verhoeff, 1908 (scale: 4 mm); D, Trichoniscus pygmaeus Sars, 1898 (scale: 1 
mm); E, Philoscia affinis Verhoeff, 1908 (scale: 3 mm); F, Chaetophiloscia elongata (Dollfus, 1884) (scale: 3 mm); G, 
Sardoniscus verhoeffi (Ferrara & Taiti, 1978) (scale: 3 mm); H, Platyarthrus hoffmannseggii Brandt, 1833 (scale: 1 mm); 
I, Agabiformius lentus (Budde-Lund, 1885) (scale: 4 mm); J, Porcellionides pruinosus (Brandt, 1833) (scale: 5 mm); 
K, Armadillidium depressum Brandt, 1833 (scale: 3 mm); L, Armadillidium vulgare (Latreille, 1804) (scale: 5 mm).
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Natural history museums are not only places where 
the evolutionary history of the Earth is preserved, but 
they are places where natural and biological sciences 
are allowed to progress culturally. The research ac-
tivity carried out in museums, often the result of col-
laboration between different scholars and scientists, 
also has important effects on our daily lives. To give 
an example, consider that many museum researchers 
are taxonomists. Biological taxonomy is indispensable 
nowadays not only for the knowledge, description and 
conservation of biodiversity, but also for transferring 
this knowledge to other more applied scientific sectors 
(biological, food, pharmaceutical, medical, etc.) and 
which therefore have a strong impact within our soci-
ety (Latella, 2007).
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SUPPLEMENT S1 
Key to the terrestrial isopods  

of the Charterhouse of Calci (Pisa)

1. Flagella of antennae with two or three distinct segments (Fig. S1 A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.
– Flagella of antennae with one distinct conical section which tapers to a point although  
under high magnification, up to six segments may be faintly visible (Fig. S1 B) . . . . . . Family Trichoniscidae. 2. 

2. Dorsal surface smooth or granulated, no longitudinal ridges or tubercles;  
outline of edges of pereon and pleon a stepped line (Fig. S1 C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.
– Dorsal surface with pronounced longitudinal ridges and/or evident tubercles;  
outline of edges of pereon and pleon a smooth line (Fig. S1 D) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.

3. Eyes of three ocelli arranged in a triangle, dorsal surface smooth (Fig. S1 E) . . . . . . . Trichoniscus pygmaeus
– Eyes of a single large ocellus, dorsal surface granulated (Fig. S1 F) . . . . . . . . . . . . . . . . . Androniscus dentiger

4. Two paramedian prominent tubercles on dorsal surface  
of third segment of pleon (Fig. S1 G) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Haplophthalmus mengii
– Tubercles on dorsal surface of third segment of pleon  
very feeble or absent (Fig. S1 H) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Haplophthalmus danicus

5. Flagella of antennae with three distinct segments (Fig. S1 J) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.
– Flagella of antennae with two segments (Fig. S1 I) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.

6. Cephalon with no lateral lobes; pleon epimera small (or absent) and outline of edges  
of pereon and pleon a stepped line (Fig. S1 K) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Family Philosciidae. 7. 
– Cephalon with prominent lateral lobes; pleon epimera well developed and outline of edges  
of pereon and pleon a smooth line (Fig. S1 L) . . . . . . . . . . . . . . . . . . . . Family Oniscidae. Sardoniscus verhoeffi

7. Pleon epimera III-V reduced (Fig. S1 M) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chaetophiloscia elongata
– Pleon epimera III-V well developed (Fig. S1 N) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Philoscia affinis

8. Uropod exopodite cylindrical in shape and protruding beyond the posterior margin of the telson (Fig. S1 O);  
live specimens not able to roll up into a ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.
– Uropod exopodite flattened, outline of edges of pleon and telson a smooth line (Fig. S1 P);  
live specimens able to roll up into a ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Family Armadillidiidae. 11.

9. Body depigmented, blind (no ocelli); maximum length 4 mm;  
always associated with ants . . . . . . . . . . . . . . . . . . . . . . . . . Family: Platyarthridae. Platyarthrus hoffmannseggii
– Pigmented body and eyes present; maximum length more than 4 mm . . . . . . . . . . . Family Porcellionidae 10.

10. Cephalon with suprantennal line visible and V-shaped (Fig. S1 Q) . . . . . . . . . . . . . Porcellionides pruinosus
– Cephalon with suprantennal line absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agabiformius lentus

11. Cephalon with scutellum not protruding over the vertex (Fig. S1 R);  
distal part of male pleopod 1 endopodite curved outwards (Fig. S1 T);  
live animals form a perfect ball when rolled up, with no gap (Fig. S1 V) . . . . . . . . . . . . Armadillidium vulgare
– Cephalon with scutellum distinctly protruding over the vertex (Fig. S1 S); distal part of male  
pleopod 1 endopodite straight and not curved outwards (Fig. S1 U); live animals leave a gap  
when rolled up due to their inability to form a perfect ball (Fig. S1 W) . . . . . . . . . . Armadillidium depressum
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Figure S1. Morphological characters used for dichotomous keys for terrestrial isopods from the Charterhouse of Pisa.






