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Abstract 

 

At a time when participatory science is on the rise, we wanted to extend an already ancient tradition of 

amateur work for a group of insects whose study is sometimes arduous. By responding for the second 

consecutive time to Ciments Calcia's call for projects, we wanted to print a more participatory dimension 

for this second inventory of moths (heteroceras) on the quarry after that of 2018. If the study of a majority 

of groups is to be concentrated over a short period, that of a population of heterocera is to be spread 

over a whole year. Indeed, the flight period of incredibly diverse species is staggered with only 

interruptions on nights when the temperature drops below 0 ° C.  

 

We seek to inventory in the most exhaustive way possible the heteroceras over the entire period allowed 

by the study (and even after the official duration of the competition). Other groups having been studied 

on this site, the exceptional biodiversity known has made us want to continue to enrich the knowledge 

of the butterflies of the Sarthe and thus contribute to their protection.  

 

 
Figure 1: Ringed Carpet (Cleora cinctaria), a spring species quite rare in the Pays de la Loire region but well 

present on the quarry 

 

Thanks 

 

Compared to 2018, the work team has been enriched by the many lepidopterists of the Sarthe seeing 

a great opportunity to have a common playground. So I sincerely thank Michel Aubier, Swann Blot, 

Denis Foussard, Marc Nicolle and Cor Van Den Ham for having gladly participated in this adventure 

by coming very regularly on the career. We no longer count the hours spent in the field, in the 

determination guides and behind our screens scrutinizing the tiny differences of butterfly scales! 

 

 

 

We would like to express our sympathy to the employees of the Calcia factory in  Villiers-au-Bouin in 

particular to Lucas Sirangelo and Yoann Lefèvre,attentive in the follow-up of our study which we hope 

can continue even outside the Quarry Life Award. 



 

Finally, we have a thought Raphaël Bourigault, one of the authors/ discoverers of the first study who 

could not free himself for this one. We wish him courage in the renovation of his home and come back 

who knows for a next edition of the Quarry Life Award? 

 

 
Figure 2: A moment of convivial sharing between the volunteer team and Calcia members 
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Introduction 

 

The limestone quarry of Saint-Germain-d'Arcé was already known to naturalists but only to botanists. 

Fournier (2003) indicated in the Natural Area of Ecological Interest Faunistic and Floristic (ZNIEFF) 

"Coteau du Moulin de Coulongé" of 21 hectares included in the perimeter of the quarry that 

entomological inventories would have to be carried out.  Since then, some botanical surveys have been 

carried out mainly by the Conservatoire botanique national du Bassin parisien revealing rare and 

threatened plants on a regional scale (Hunault and Moret, 2009). 

 

It was during the inventories of a study group(MICA Environnement) as part of the quarry extension 

project that the first entomological surveys were carried out. These inventories concern groups where 

protected species are found. Thus, the design offices focuson Rhopaloceras (butterflies), Odonates 

(dragonflies) and Orthoptera (locusts, crickets and grasshoppers). The authors have taken note of this 

inventory at the Regional Scientific Council for Natural Heritage (CSRPN) wherethe compensatory 

measures are included in a file requesting derogation from the destruction of protected species. 

 

During the first Quarry Life Award opened in France in 2018, we seized the opportunity to carry out a 

first inventory of moths focused on the largest species (macro-heteroceras). This inventory has far 

exceeded our hopes by proving to be particularly rich from which we can retain the discovery of 8 new 

species for the Sarthe (Banasiak & Bourigault, 2022). 

 

The erosion of biodiversity is no longer to be proven and nature conservation must be a national cause. 

There are countless studies showing this decline, including the various studies in Germany showing a 

drop in arthropod populations of 78% in less than 10 years (between 2008 and 2017) largely attributable 



to the massive use of pesticides. Thus, politicians must take a stand on the subject. We can welcome 

the latest initiatives of the French state, particularly in the desire to reach 10% of the territory in strong 

protection as part of the national strategy of protected areas. However, companies must also 

placebiodiversity at the heart of their system, so We welcome HeidelbergCement's initiative  in 

renewing the Quarry Life Award. 

 

It should be noted that this project was designed and carried out entirely on volunteer time. Indeed, 

heteroceras are rarely taken into account by environmental professionals preferring to use as a 

standard, other groups whose study is more obvious (see paragraph Materials and methods).  

We have seen in this call for projects, the rare opportunity to contributestrongly to the knowledge and 

we hope, to the protection of the moths of the Sarthe.  

 

Materials and methods 

 

Most heteroceras are attracted to the light that disorients them. This allows their active or passive 

observation, the deux methods using ultraviolet light whose spectrum is more efficient. Actively, the 

observer stands in front of an illuminated white sheet and notes the species that land there. Each flies 

at a fairly precise time of night. Many go out late and arrivals are spread out until the early hours. Method 

promoting learning but very time-consuming for a study... We prefer the passive one: 

 

This is the autonomous trap called "Tavoillot". A cubic trap whose faces are coveredwith a canvas thin 

enough to retain the smallest species. A light source is placed inside. Butterflies enter through a kind of 

louver but are almost unable to cross the veil in the other direction, which is placed before nightfall and 

left behind. Last detail to ensure an abundant "harvest", egg boxes  are placed at the bottom of the 

trap, where butterflies take refuge, motionless away from the disturbing light. This especially limits 

thefrenetic v ol of the individuals inside the trap, which erases the tenuous patterns that make it possible 

to identify them. Without this, a larger share of the harvest could not be determined. 

 

 
Figure 3: Vision of the trap before proceeding with the inventory. You can see the multitude of butterflies attracted 

during the night both on the sheet, on the trap and even more in the trap. 

The next day, one hour before dawn, we take the reading. Once the trap is opened, everything must be 

fast and methodical. Species fleeing daylight should not escape us and predators (insectivorous birds) 

can quickly take advantageof this captive manna. The vegetation around the trap is systematically 

inspected before opening because many individuals land there. Each of them is photographed and 

released (except for the few species to be dissected, captured definitively). This serves both as a 

reminder and allows discussion or submission to experienced "colleagues" in some complex cases. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Trap at daybreak, after examination of species attracted during the night. Note the favorable situation in 
meadow, overlooking an old afforestation and its shrub hem. 

A place by us accessible, clear and visible from the most favorable areas is chosen to set the trap. For 

practical reasons of access to the site and availability of volunteers, not all points received the same 

inventory pressure. Nevertheless, the presence of a mosaic of environments and the observation of 

vegetation and in particular the phenology of host plants (ponte) or nectarifers (adult feeding) has 

guided us to some points rather than others. As some plots are managed by mowing, we have had to 

model our interventions on this agricultural calendar, abandoning freshly exploited parcellsin favour of 

sites at the right vegetative stage. 

 

The trapping schedule was modeled on that of the moon. Our lamps are not very efficient in the face of 

its powerful lighting. It is said to compete too much with light traps, making them less attractive. Each 

month, a night before or after the new moon was chosen. We had defined this rhythm as a minimum to 

reconcile good feasibility and the achievement of interesting results. But as we will see in the discussion 

section, this temporality was necessary but not really sufficient.  

 

The weather has also been a limiting factor or at least guiding our activities. The month of March and 

its rare periods of mild weather to correlate with the availability of volunteers did not allow us to be 

present during the rare nights favorable to the flight of species otherwise few ...  The inventory therefore 

did not start until the end of April. Conversely, the summer of 2022 will remain as one of the hottest and 

driest that the France has known, this was also felt during the passage in July to "catch up" our delay 

in data collection. In the end, 31 trappings were carried out between April and August. 

 



 
Figure 5: Trap point map updated with two new trap spots 

Regarding the light sources, the personal traps of each naturalist involved were used. This is self-built 

material. Each uses a type of lamp that he prefers (actinic neon, ultraviolet LED, mercury vapor bulb as 

well as the “Lépiled”, new material reputed to be more efficient combining different wavelengths). The 

power and light spectrum therefore differconsiderably for each of the traps used simultaneously on the 

different points. The first two types of lamp can be powered by 12V battery. Special GEL batteries that 

can withstand alternating charges anddischarges are used. This type of material has the immense 

advantage of being able to be transported everywhere (despite their weight!)  and to operate 

autonomously. The mercury vapor bulb must be powered on 220V.  It is more powerful.  Finally, the 

“Lépiled” is powered by a powerbank via a USB cable. This equipment has revolutionized night 

inventories to hold the necessary equipment in a backpack (very practical especially in rough terrain), 

the only constraint is the autonomy of the powerbank to hold only 6 hours for the most powerful Lepileds 

(13W). 

 

The type of trap (especially lamp) is not standardized, a bias also exists on this side. Nevertheless, 

somepoints quite close and/or with similar environments (e.g. N°3/N°6 and N°4/N°8) which were 

trapped on the same night with these differences in material have often revealed a significantly different 

list of attracted species. We have therefore discoveredthat this diversity of material has probably 

contributed to the aim of the completeness of our inventory. Finally, the mercury vapor lamp, the most 

powerful, used several times gave hope for greater attractiveness for a wider range of species. 

Unfortunately, the only access to a power outlet is at the bottom of the quarry and samples very 

pioneering environments. The use of this equipment was less satisfactory than expected, bringing 

similar results to lamps of lower powerbut better positioned. 

 

Some species of butterflies can be identified only by examining the genital parts (genitalia). These were 

therefore taken for dissection and subsequent identification in order to have the most exhaustive list 

possible for macro-heteroceras (see list of families concerned in the results section). 

 



Note that these species, few in number compared to the totality, constitute most of the time groups of 

deux, rarely three species, too close morphologically to be separated specifically on sight. The timing 

of this study is not compatible with the long time required for this volunteer work in the "laboratory". If 

beautiful discoveries havealready been revealed in this way, we expected that a tiny part could not be 

the subject of a certain identification. These species appear in the study in the form of pairs (example: 

Sphinx pinastri/maurorum). Thesame applies to micro-heteroceras, an even greater proportion of which 

requires in-depth examination. This subgroup of moths, some of whose families are subject to special 

monitoring such as budworms, moths, because they have an influence on human activities (crops, food 

storage, etc.) has a much greater diversity of species, most of which are small or even very small (barely 

a few millimeters in wingspan!).  We do not retain them for this current study but many samples have 

been taken and some discoveries have already been made by photo identification. 

 

Finally, some moths having diurnal habits , some punctual daytime outings have come to complete the 

nocturnal inventories. 

 

Results 

 

The very first inventory of 2018 already reported an incredible richness with 318 macroheterocerans 

belonging to a dozen families have been identified (Hepialidae, Cossidae, Limacodidae, 

Lasiocampidae, Saturniidae, Sphingidae, Drepanidae, Geometridae,  Notodontidae, Erebidae, 

Noctuidae, Nolidae and Zygaenidae)! For this 2022 edition, we started from the existing inventory by 

integrating the data gleaned in 2019 and 2021 and by adding 2 families now considered in macro-

moths: Crambidae and Pyralidae. 

We therefore arrive at a specific richness of 443 taxa with 294 species observed in 2022 including 49 

new species for the site as part of this study. 

 

 
Figure 6: Examples of macro-heteroceral families. In the direction of reading: a Saturniidae, Emperor Moth 

(Saturnia pavonia), an Erebidae, Beautiful Marbled (Eublemma purpurina) and a Noctuidae, Bordered Gothic 
(Sideridis reticulata) 

 

These 443 taxa inventoried mainly in 2018 and 2022 are to be compared with the municipalities 

particularly well identified by two of the active participants in this study. Thus, there are 512 macro-

moths in Thoiré-sur-Dinan (town of Denis Foussard inventoried regularly since 2010) and 542 in Saint-

Célerin since 2013 (town of Cor Van Den Ham).  In only 2 years of extensive inventories, we arrive on 

the site of the Huellerie quarry at a specific wealth just as important as on municipalities listed over ten 

years. But we will come back below on the originality of the procession met on the career so singular 

for the department of Sarthe. 

 

For this 2022 edition, only one new species for the Department of Sarthe was identified on the quarry 

in June, it is the Apple Phycide (Eccopisa effractella). Its current distribution map suggests that the 

species is present throughout France but its small size and unspectacular gray hue likely indicate a lack 

of recognition of the species.  Since 2018, 12 new species for the Sarthe department have been found 

on the Huellerie quarry, making this site the first contributor to the novelties of contemporary data. 



 

 
Figure 7: Apple Phycide (Eccopisa effractella) and its current distribution in France (source: Lepinet.fr) 

 

The clear improvement in knowledge is also on the side of micro-moths. This group is provided with 2 

times more species than macro-heterocera but the light attraction is much more random. In addition, 

photo identification is not possible for a number of species. However, technological advances in 

macrophotography with small digital cameras now make it possible to take these species into account 

in our butterfly inventories. Thus 100 species have been identified on the quarry including 47 new in 

2022. And the potential for discoveries is still very important. 

 

 
Figure 8: One of the new species for the quarry (and by extension for the Sarthe), Aristotelia decoratella (source: 

oreina.org/artemisiae) 

 

 

Discussion 

 

A remarkable inventory 

As described in the results, the presence of 12 new species for the Sarthe and 27 determinant species 

ZNIEFF (the only existing heritage list) makes this inventory a remarkable and original procession for 

the county of Sarthe (and the Pays de la Loire). 

Most inventories of heterocera are carried out by volunteers in their garden (with non-protocol 

inventories). Only 2 regional nature reserves in Sarthe have inventories of moths, these are the RNR 

of the Marais de Cré/La Flèche (2017) and the hillside of Tessé in Villaines-la-Carelle (2017-2018).  The 

Marsh of Cré, as its name suggests, is composed of wet habitats, so the comparison with our site is not 

relevant.  Nevertheless, the site of the hillside of Tessé has the same calcicultural environments as the 

quarry of the Huellerie but is located in the north Sarthe. 340 macro-moths for 14 ZNIEFF determinant 



species have been identified. This notable difference in the number of species can be attributed to the 

size of the sites, 5 hectares for the RNR of Tessé and more than 200 hectares for the quarry. 

 

The Calcia quarry is original in finding: 

-  thermophilic and southern species (5% of species) such as Cumberland Gem (Eucarta 

amethystina) revised in 2022 or Barred Rivulet (Perizoma bifaciata), a new species on the site, 

-  wetland species (1 1% of species) and more particularly lowland reed beds such as Twin-

spotted Wainscot (Lenisa geminipuncta) or Bulrush Wainscot (Nonagria typhae) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Barred Rivulet (Perizoma bifaciata) 

This makes it a real reservoir of biodiversity that must serve as a springboard for these species for the 

colonization of other environments of the Loir valley where we find limestone lawns and marshes 

(classified in Natura 2000 zone). In addition, to find a comparable fauna of thermophilic calcicultural 

environments, it is necessary to make a leap of about 50 km further south in the Saumurois or the Puys 

du Chinonais (comm. pers. Alain Cama). 

 

It should be noted that this inventory is all the more remarkable because it remains largely incomplete 

since the species follow one another at a rate too fast to be present in the field so often. But from one 

capture to another, how many species in the very short flight period have escaped us? As proof, almost 

1/3 of them showed themselves  only once, the trapping night having taken place at the right time.  

Another variable that we do not control is weather conditions. And we were not particularly spoiled on 

our nocturnal passages (between the cool and windy nights of spring and the particularly hot and dry 

summer that had a considerable impact on the development of caterpillars) ... 

And how many are they who, scarce one year go unnoticed but would have been detected the following 

year, for example some rare species contacted in 2018 have not been reviewed (this is the case of 

Clostera anastomosis, Diacrisia purpurata,...  ?  

Secondly, the study does not quite match to the time of biodiversity. At the time of writing this report, 

dozens of late summer and autumn species are flying or preparing to do so! Then it will be the winter 

species that follow one anotheruntil the strong frosts of February. So much data that will not appear in 

this document. We also very much hope to be allowed to continue the capture sessions this autumn 

outside the formal scope of this study and even to repeatthe experience in the years to come. As we 

have seen above, a truly exhaustive inventory of moths must be able to be spread over several years. 

Other surprises await us on this place now mythical in our eyes! 

 

An essential consideration 

Faced with such a strong challenge for the reception of biodiversity, it seems obvious to us that the 

Calcia group  must continue to take into consideration the protection of nature without us calling into 



question thecompany's e xtractive activity. This responsibility is all the stronger as the quarry hosts 

many species at the limit of range on very rare biotopes in our region, hence the desire to keep the site 

in the best possible state ofconservation. 

Moreover, it is thanks to the land control of nearly 200 hectares in the town of Saint-Germain-d'Arcé 

that the heritage habitats on the margins of the site (including limestone lawns) have been preserved 

from theintensive agriculture of the 60s.  

 

Beyond the reductive or compensatory measures implemented over the next twenty years (as part of 

the prefectural decree of the extension of the quarry obtained this year), the quarry will continue to 

expand by impacting peripheral environments so rich in biodiversity. We propose here a series of 

measures that seem essential to us for the maintenance of biodiversity on the quarry during and after 

extraction: 

 

- 1) Do not bring topsoil to pioneer environments. Some places of the quarry exploited about 30 

years ago are today extremely rich in biodiversity especially for plant species (Globularia 

bisnagarica, Ononis pusilla,... ).  

- 2) Restore limestone lawns invaded by Brachypodium pinnatus or colonized by plum thickets. 

- 3) Maintain a mosaic of habitats between pioneer environments, more evolved limestone lawns, 

thickets and woods/groves. 

- 4) Diversify management methods around the quarry by varying grazed areas and 

mowed/brushed areas. For example, the meadows to the south-east of the quarry are 

composed almost exclusively of Bromopsis erecta. Grazing  would make it possible to find 

flayed areas allowing other plant species to express themselves. 

- 5) Return the land at the end of the operation to a natural area manager. 

 

Conclusion 

 

By the observation of 443 macro-moths since 2018, and by an equally strong inventory pressure by the 

installation of 31 light traps of the "Tavoillot" type from April to August 2022, the site of the Huellerie 

quarry  in Saint-Germain-d'Arcé is exceptional for the reception of moths and more generally of the 

biodiversity. Indeed, it is rare in half a season of inventory to observe such convincing results, this site 

hosts more than half of the  contemporary data of sarthian macro-heterocera including many heritage 

species.  

The carrier therefore has a responsibility in maintaining this biodiversity. By the acquisition in the 19-

60s of nearly 200 hectares of land for the progressive exploitation of limestone, heritage environments 

have been sanctuarized. There are calcicultural lawns with a floristic composition quite original for the 

Sarthe but also a network of hedges and groves favorable to the development of many species of 

insects including heteroceras. 

It is in this logic of preserving the mosaic of habitats that the carrier must maintain the greatest possible 

biological richness and thus allow species tocolonize new environments in the Loir Valley. 

 

Project Tags 

 

Project focus: 

☐ Beyond quarry borders 

☐Biodiversity management 

☐Program Cooperation  

☐Connecting with local communities 

☐Education and Raising Awareness 

☐Invasive species 

Habitat: 

☐Artificial / cultivated land 

☐Cellar 

☐Coastal 

☐Grassland 

☐Human settlement 

☐Open areas of rocky grounds 



☐Landscape management 

☐Pollination 

☐Rehabilitation & habitat research 

X Scientific research 

☐Soil management 

☐Species research 

☐Student class project 

☐Urban ecology 

☐Water management 

 

Flora: 

X Trees & shrubs 

☐Ferns 

X Flowering plants 

☐Fungi 

☐Mosses and liverworts 

 

Fauna: 

☐Amphibians 

☐Birds 

X Insects 

☐Fish 

☐Mammals 

☐Reptiles 

☐Other invertebrates 

☐Other insects 

☐Other species 

☐Recreational areas 

X Sandy and rocky habitat 

☐Screes 

☐Shrub & groves 

☐Soil 

☐Wander biotopes 

☐Water bodies (flowing, standing) 

X Wetland 

X Woodland 

 

Stakeholders: 

☐Authorities 

☐Local community 

X NGOs 

☐Schools 

☐Universities 

 

 

 

 


