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Abstract: Correct management of protected areas is one of the key factors in biodiversity conserva-
tion. Routine surveys in Mincio Natural Park resulted in the finding of a population of Zeuneriana
marmorata (Fieber, 1853), listed as EN (Endangered) by IUCN in the Red List of European Orthop-
tera. Other known populations were known only for NE Adriatic coast in Italy and inland in Slove-
nia. We assume that the current presence of this species is what remains of a larger metapopulation
living in the wet habitats of the plains around the North Adriatic Sea. Causes of range fragmentation
are supposed, current threats outlined and possible conservation actions proposed.
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1. Introduction

The Adriatic Marbled Bush-Cricket, Zeuneriana marmorata (Fieber, 1853), is a medium
sized bush-cricket that lives in a varied range of wet habitats of North East Italy and Slo-
venia.

Described sub Platycleis (Fieber, 1853) from “Illyrien”, the Kingdom of Illyria being a
crown land of the Austrian Empire from 1816 to 1849, without any further geographical
details.

The nomenclature of the species has changed many times after the description, being
mentioned sub Chelidoptera [1], sub Metrioptera [2], sub Sphagniana [3], then transferred to
the new genus Zeuneriana [4].

The first accurate finding locality is Chioggia, mentioned by [5]. [6] mentions collec-
tions in Aquileia, while [7] cites “mouth of the River Adige” as collecting locality. Further
localities and more extensive geographical information are listed in [8] and [9] from the
collections of the Museo Civico di Storia Naturale di Venezia, Museo Civico di Storia Nat-
urale di Trieste and La Greca Collection (presently at the Museo Civico di Storia Naturale
di Milano). The last and most updated inventory of localities of the species is in [10].
Zeuneriana marmorata is listed as Endangered (EN) by IUCN [11], included in the Euro-
pean Red List of Grasshoppers, Crickets and Bush-crickets [12] and focus of two IUCN
national action plans, one for Italy [13] and one for Slovenija [14].

Recent field research in the Regional Natural Park “Parco del Mincio” resulted in the
discovery of several sub-populations of this species. New distributional data,
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considerations on distribution and implications for species conservations are presented
below.

2. Materials and Methods

The study was carried out at the Regional Reserve “Valli del Mincio” (1,082 ha;
45°10'N 010°42'E; Mantova province; Figure 1) managed by the Mincio Regional Park
“Parco del Mincio”. The Reserve has been designated as a Ramsar Sites (Wetlands of In-
ternational Importance; Ramsar site no. 294. [https://www.ramsar.org/wetland/italy]) and
is included within two NATURA 2000 sites: the Special Area of Conservation IT20B0017
“Ansa e Valli del Mincio” and the Special Protection Areas IT20B0009 “Valli del Mincio”.

The study area has been chosen after that an occasionally observed Orthoptera was
tentatively identified as Zeuneriana in early summer 2019 (04.VI). The following year, spe-
cific entomological surveys have been conducted by Fausto Leandri (FL), Marco Bardiani
(MB), Filippo Maria Buzzetti (FMB) during the months of July, August and September
(20.VI1.2020, 28.VI1.2020, 31.VIL.2020, 17.VII1.2020, 26.VII1.2020, 07.IX.2020, 10.IX.2020), en-
suring specimens to identify correctly and reliably. Specimens have been detected by
hearing, entomological sweeping net, pictures and song recording (Tascam DR07X and
ZOOM H1), then geolocated with a GPS Garmin Etrex 30.

Each observation has been related to the habitat on the basis of the map at 1:10.0000
“Tav.6 - Carta degli habitat” (www.parcodelmincio.it/pdf/Tavole/T6_vallidelmincio_hab-
itat.pdf). The habitat codes follow the Habitat Directive and CORINE BIOTOPES coding.

We use here the terms subpopulation and metapopulation according the distinction
proposed by IUCN and [15]:

Subpopulation: a population that is so isolated from others of the same species that
it is considered extremely unlikely that there is any genetic interchange. In general, list-
ings of subpopulations should be restricted to those that have been isolated for a long
period of time;

Metapopulation: a population of subpopulations.

3. Results
3.1. Direct Observations

Overall 6 specimens of Zeuneriana marmorata were detected within the study area, as
listed below:

Valli del Mincio: 4.V1.2019, FL, 1 immature male (Figure 2A); 20.VIL.2020, MB & FL,
1 female (Figure 2B); 31.VIL.2020, MB & FL, 1 male; 7.IX.2020, FMB & FL, 3 females (FMB
collection).

3.2. Song Recording

Overall 19 audio-recordings of singing specimens were performed in the field in 18
different points of the study area . The first recording was obtained on 20 July 2020 and
the last on 31/07/2020. Other singing specimens have bee heard in the same period, with-
out recording. All acoustic detections and recordings were performed during daytime.

3.3. Habitat

Zeuneriana marmorata has been observed (direct or acoustic observation) in the fol-
lowing habitats: Selino-Molinietum caeruleae (Habitat Directive code: 6410) in 18 occa-
sions; Caricetum elateae (Corine Biotopes code: 53.2151) or on Carex in riparian vegetation
in 11 occasions; Lolietum multiflorae, (Habitat Directive code: 6510) in 11 occasions
(mainly related to the edges, along riparian vegetation); flooded Phragmites bed (Corine
Biotopes code: 53.111) in one single occasion.

3.4. Figures
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Figure 2. Zeuneriana marmorata from Mincio Park.: (a) male nymph; (b) adult female.
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Figure 3. male calling song of Zeuneriana marmorata from two different subpopulations, length 10
sec.: (a) Mincio Park; (b) Marano lagoon.

4. Discussion

The discovery of a new subpopulation of Zeuneriana marmorata at Mincio Park, the
first inland population, has a manifold meaning and suggests implications.

This finding extends the known distribution [16,17] to the inland of Padanian Plain.

The morphological comparison between the three females from Mincio (no males
were collected to date) and females of other species of Zeuneriana from the collection of
the Fondazione Museo Civico di Rovereto (Galvagni collection and Fontana collection)
confirms the identification as Z. marmorata. However more specimens, also males, are
needed for a more complete diagnosis, especially on male internal genitalia structure.

A preliminary sound analysis (Fig. 3A,B) has been carried out comparing the sounds
field recorded from Mincio Park and a male calling song from another Italian subpopula-
tion (Marano lagoon, NE Italy). Although the recordings were made with different equip-
ment (sonic response from Mincio and ultrasonic response for Marano), the comparison
allows some comments. The Mincio song is composed of less echemes with 1.6
echeme/sec. in the Mincio recording, 7 echeme/sec. in the Marano recording. The echeme
structure is very similar but a deeper analysis is needed. The frequency analysis shows
the peak around 12kHz in both recordings.

The first implication regards the distribution of the species. After confirming the
identity of this population to Z. marmorata species, the present distribution of this taxon is
larger than thought until date. In facts, all the previously known Italian subpopulations
[14], live in coastal wet habitats while the only Slovenian subpopulation lives inland [13]:
thus, the Mincio subpopulation is the first in Italian inland and it is about 100 km far from
the nearest coastal subpopulation. This suggests that the historical range of the species
could be much larger than now and not limited to coastal habitats, but hypothetically pre-
sent in many wet habitats of Padanian Plain. What we observe today is most likely the
relict of a more extensive geographic range of Z. marmorata, fragments of a past distribu-
tion, a metapopulation of geographically more or less disjunct subpopulations.

A second consideration, linked to the distribution pattern of the species, is about the
subpopulation of Z. marmorata so far detected in Mincio Park. This subpopulation is com-
posed of population patches that seem to be closely related to the presence of Molinia
meadow, sedges and lowland hay meadows. The historical management of these habitats
is based on a single annual mowing of the vegetation, during winter. In the past this man-
agement was leaded by local craftsmanship economy (e.g. processing of straw, sedge and
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reed). For about the last 20 years, within the protected area, the management has been
supported by European funding aimed at the conservation of these increasingly rarefied
habitats. Molinia meadows (Habitat Directive code: 6410) are considered priority for hab-
itats and species protection under Habitat Directive within Lombardy [18]. The conserva-
tive management of this habitat allowed the survival of relict populations of rare butterfly
species in Po Plain, such as Melitaea diamina and Maculinea alcon [19]. Furthermore, within
a Molinia meadow into the Mincio Park, a new site of a protected habitat has been de-
tected: Natural dystrophic lakes and ponds (Habitat Directive code: 3160), previously con-
sidered “marginal” for Continental Region in Italy [20].

Further assumption is that protecting areas, and therefore habitats, positively affect
the species dwelling on there. We believe that an “habitat approach” on red lists and pro-
tection, could be more effective in nature conservation than a “species approach”: protect-
ing a species doesn't always prevent its habitat from being exploited, damaged or even
destroyed. This assumption is stronger when we have to consider elusive species such as
Z. marmorata. Therefore it is necessary to act for the broadest possible vision in protection
planning, focusing not only on the target species but also on its habitat. In addition, pro-
tecting habitats focusing on a species can also protect species that are not known to be
present in that habitat, as the Mincio/Zeuneriana case demonstrates.

Given that the species is present locally also in restricted suitable habitat, we assume
that presently the cause of disappearance and major threat is habitat loss.

5. Conclusions

The future step needed is understanding if Z. marmorata is present elsewhere and
assessing the phenology and its actual distribution in the Mincio Park. Given the well
delimited area of the Park, a possible instrument for species detection could be the bat-
detector approach, that is demonstrated to be effective on Orthoptera species detection
[21]. The Park is an interesting research area for students of birds and Chiroptera: they
could be involved in sharing their recordings to orthopterologists that could identify the
song of target species (i.e. Z. marmorata).

The recent Action Plan for Italy [14] and Slovenia [14] reported only four populations
of Z. marmorata still exist (with an estimated total of 3,000-5,000 adult individuals per year)
and an entire remaining habitat of this species about 0.57 km? (57 ha) with only ca. 16 ha
being left in Italy. This new inland subpopulation potentially represents a huge extension
of the habitat available for the species: in fact, if further surveys will confirm the presence
of Z. marmorata on the whole Molinion habitat surface (ca. 100 ha) of the Park, the entire
coverage will triplicate.

Zeuneriana marmorata has the potential to become a flagship of local animal
conservation. Urgent coordinated action among institutions are needed and can be
summarized in these first steps: seasonal monitoring of existing populations yearly and
raising of public and institution awareness. The first topic involves quantifying the
population size (number of individuals and areal distribution), detection of threats and
conservation of the localities where the actual populations occur. This will also give
information on ecology of the species (habitat preference, phenology and voltinism,
feeding and mating behaviour, bioacoustic), morphology variability inside and among
populations. Clear homogeneous and updated information on all existing populations are
essential for comparison among populations and their assessment and conservation. The
second topic regards the public that has to be informed about the existence of this natural
treasure, and the institutions that have to be involved and cooperate for the conservation
of the species. Awakening of public opinion can be made by means of informative material
(a leaflet and a web page), plus media coverage of the subject. More technically, and
concerning institution involvement and cooperation, is a conservation strategy plan that
follows the approach of IUCN Species Survival Commission as successfully applied
elsewhere in Europe and Worldwide. The first step could be a participatory informative
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workshop about Zeuneriana marmorata and its situation, involving specialists, institutions,
government agencies, protected areas managers and citizens. The way may be simpler
than it looks but is strongly needed if we want to be successful in Zeuneriana conservation
as a step in Nature conservation. After these first actions, further deployment can be
expected in fundraising that could be more easy after entangling a clear figure of the
present situation of Z. marmorata locally: subpopulation state, threats and actions of
conservation needed.
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