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Project FunDive 

 

In FunDive we work towards putting fungal 

diversity on the map to enhance European 

conservation efforts. Fungi are essential for our 

ecosystems but have often been neglected in 

monitoring efforts and conservation practices, 

leaving them vulnerable to threats and habitat 

loss. We would like to engage you to change 

this. 

 

FunDive is a pan-European initiative funded by Biodiversa+ that brings together 33 partners 

in 22 countries to improve fungal monitoring across the continent. The goal of FunDive is to 

close the knowledge gap dealing with fungal distributions to improve fungal conservation using 

the help from you and other citizen scientists. 

Why is fungal monitoring important? 

Fungi are generally under-studied. Their global distribution patterns are poorly resolved. Also 

in Europe, despite centuries of fungal research, there is a lack of the distribution patterns of 

many fungal species. However, this knowledge is very important for effective conservation 

practices. For example, assessments of species for the IUCN Red List require an 

understanding of the distribution of said species. 

What can you do? 

FunDive is structured in different projects, each focusing on a specific target group of fungi. 

You can engage in each project by documenting and collecting fungal specimens. The process 

is simple: 

ǒ find a representative of a target species from project list: https://fun-dive.eu/get-

involved/current-projects/  

ǒ make a photo and record your specimen in PlutofGO app https://plutof.ut.ee/go 

following our instructions https://fun-dive.eu/get-involved/how-to-engage/  

ǒ send it to your country-level point of contact https://fun-dive.eu/get-involved/fundive-

national-points-of-contact/  

ǒ your specimen will be processed and identified based on molecular information 

ǒ you can follow your fungus on FunDive records: https://fun-dive.eu/dataportal/. 

 

 

 

 

  

  
For more information, 
please visit https://fun-
dive.eu/  

 

For more information on how to 
document your records, please visit 
https://fun-dive.eu/get-involved/how-
to-engage/     

        

https://fun-dive.eu/get-involved/current-projects/
https://fun-dive.eu/get-involved/current-projects/
https://plutof.ut.ee/go
https://fun-dive.eu/get-involved/how-to-engage/
https://fun-dive.eu/get-involved/fundive-national-points-of-contact/
https://fun-dive.eu/get-involved/fundive-national-points-of-contact/
https://fun-dive.eu/dataportal/
https://fun-dive.eu/
https://fun-dive.eu/
https://fun-dive.eu/get-involved/how-to-engage/
https://fun-dive.eu/get-involved/how-to-engage/
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Most wanted epigeous gasteroid fungi 
is the list of target taxa for the 2024 FunDive projects aimed at supporting 

assessments of gasteromycetes for the European IUCN Red List  

 

Epigeous gasteroid fungi - produce spores inside fruiting bodies instead of on the outer 

surface of the sporocarp as is the case with gilled mushrooms. Due to their appearance, these 

fungi were previously placed in the class Gasteromycetes, but it is now known that it groups 

species that are not closely related. Nowadays the group is regarded as a so-called ñform-

groupò. Epigeous gasteroid fungi are those gasteroid fungi that produce fruiting bodies above 

the ground. 

 

   

Fig. 1. Representatives of epigeous gasteroid fungi  (from the left): Geastrum 

melanocephalum, Tulostoma simulans, Battarrea phalloides (photos Jºrgen & Mikael 

Jeppson). 

 

Here we present the list of 29 target species for the 2024 sampling campaign to support 

evaluation of gasteromycetes for the European IUCN Red List. While these genera can be 

easily recognized and are thus easy to collect, several species belonging to these genera are 

understudied, very rarely recorded, and lacking DNA sequence data. An increase in both 

collected specimens and recorded observations could highly improve our understanding of 

ecology and distribution of those species.  

 

By reporting your findings, you will add to the knowledge of these species and 

your records will be important contributions to nature conservation.   

https://redlist.info/en/iucn/welcome
https://redlist.info/en/iucn/welcome
https://redlist.info/en/iucn/welcome
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Morphological terminology and visualisation of features important  

for identification of epigeous gasteroid fungi 

Gasteromycetes (literally "stomach fungi") is a group of fungi producing spores inside of the 

basidioma. The group is polyphyletic, meaning that some species are not closely related to 

each other, even if they are morphologically similar. 

Basidioma (also called basidiocarp or basidiome) is the sporocarp (also known as fruitbody) 

of a basidiomycete (fungus producing spores on basidia), the multicellular structure where the 

spores are borne. 

basidioma of non-stiped, globose or pear-

shaped puffballs (e.g. Bovista, 

Lycoperdon) 

basidioma of long-stiped puffballs 

(e.g. Batarraea, Tulostoma) 

         

basidioma of earthstars (e.g. Geastrum) 
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Peridium - the hyphal sheath covering the spore producing tissue (gleba); in most species 

duplex with an outer and inner layer (exoperidium and endoperidium respectively). 

Exoperidium - the outer layer of the peridium; smooth, granulose or spinose. If the outer 

peridium opens when wet and closes when dry, it is described as hygrometric. In non-

hygrometric species the rays remain in a permanently expanded state.  

Endoperidium - the inner layer of the peridium enclosing spores in gasteroid fungi. 

Gleba - inner tissue of the spore sac of a gastroid fungus in which the pores are produced; at 

maturity the spore mass is pulverulent and wind-dispersed. 

Subgleba - basal, sterile part of a gasteroid fungus, often developed as a stipe; often lacunar. 

Rhizomorph - basal mycelial cord. 

Areolation - in some puffballs seen as a delicate to distinct network on the endoperidial 

surface after the spines of the exoperidium have detached at maturity. 

 

 

areolation 

 

Peridiol - small rounded or ellipsoid bodies within the gleba in which the spores develop and 

mature. 

Lamellae ï gills. 

 

See also booklets on the genera Geastrum and Tulostoma for more details on their 

morphology. 

For reliable identifications the samples need to contain ripe specimens in order to study spores 

and capillitium. If possible try to collect fully developed fruiting bodies. 

https://fun-dive.eu/wp-content/uploads/2024/07/Geastrum-Booklet_v2.1.pdf
https://fun-dive.eu/wp-content/uploads/2024/08/Tulostoma_booklet_v1.0.pdf
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Micromorphology 

Capillitium is composed of thin hyphal filaments found among the spores inside a mature 

spore sac (endoperidial body).  

 
capillitium with spores 

Spores - the spores in most gasteromycetes are spherical, 3-6 Õm in diameter, smooth or 

covered by a distinct ornamentation depending on species. The spore morphology must be 

studied from mature specimens. Mounting in lactophenol/cotton blue (+ short boiling < 1 sec.) 

enhances the view of the ornamentation, being cyanophilic in most species. 

In some species the spore is provided with a distinct and permanent pedicel (i.e. a thin 

remnant of the sterigma), 3 - 20 Õm long (if <3 Õm it is not considered as a pedicel). In a 

number of species loose, broken pedicels (sterigmal debris) occur scattered among the 

spores, whereas in others no signs of broken sterigmata can be observed.  

Sterigma - microscopic feature; the thin stalk on which the spore develops on the basidium. 

Pedicel - microscopic feature; a remnant of the sterigma adhering to the spore at maturity. 

 

Fig. 2. Spores ornamentation types: A - smooth, B- asperulate, C - verrucose, D - 

strongly verrucose (drawing Mikael Jeppson). 
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1. Non-stiped, globose or pear-shaped puffballs 

Bovista graveolens Schwalb 

Description 

Young basidioma of Bovista graveolens are round and pure white. With age they turn brown 

ï dark violaceous brown and reaching 5ï6 cm in diameter. A wide pore at the top of the 

basidioma allows the mature spores to disperse. The spores are globose to subglobose, 4ï5 

Õm, asperulate and provided with a curved pedicel. The capillitium is thick-walled and 

dichotomously branched with tapering branches with acute ends. B. graveolens cannot be 

distinguished from the very abundant B. nigrescens in the field. Identifications need to be 

verified with microscopy. 

 

Habitat, phenology, potential range 

It is a rare species found under shrub in deciduous woodland and gardens, sometimes in 

grazed grassland. According to current data, it has been found in a handful places in South 

and Central Europe as well as in southern Scandinavia. 

 

More information about the species 

Bovista graveolens ny fºr Sverige 

 

Fig. 3. Bovista graveolens (photo Peter Finy; source: 

https://www.inaturalist.org/observations/198197189; CC-BY-NC). 

  

https://www.svampar.se/smf/smt/SMT_2005_1.pdf#page=51
https://www.svampar.se/smf/smt/SMT_2005_1.pdf#page=51
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Bovista hollosii Jeppson, Finy & E. Larss. 

Description 

Young basidiomata are globose, 0.5-1.0 cm in diameter and develop just under the soil 

surface. They are covered by a conspicuous, sand-encrusted exoperidium that ruptures 

irregularly at maturity and flakes off. Parts of the sandy exoperidium long remain as wide and 

flaring lobes around the basidioma. The endoperidium is dark brown to dark violaceous black 

and has a small mouth or scar in its top through which the spores are dispersed. The mature 

spore mass is dark brown and powdery. The spores are globose, 4ï5 Õm, finely verrucose, 

and provided with a pedicel 4ï11 Õm long. The capillitium is thick-walled, up to 15 Õm in 

diameter, dichotomously branched with tapering, acute ends. Bovista hollosii was recently 

described and resembles B. tomentosa. However, the conspicuously flaring exoperidium and 

the globose and ornamented spores with a shorter pedicel distinguish B. hollosii from B. 

tomentosa. 

 

Habitat, phenology, potential range 

This species is known from sandy steppe habitats in Central Hungary and is also recorded in 

the Russian Federation. It is much rarer than similar B. tomentosa, and has a restricted 

distribution. 

 

More information about the species 

Bovista hollosiiða new puffball (Lycoperdaceae) from sand steppe vegetation in Hungary 

Fig. 4. Bovista hollosii (photo Peter Finy; source: 

https://www.inaturalist.org/photos/349305589; CC-BY-NC). 

https://doi.org/10.11646/phytotaxa.268.2.5
https://doi.org/10.11646/phytotaxa.268.2.5
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Bovista paludosa L®v. 

Description 

This is a medium-sized puffball (1.5ï4.0 cm). The basidiomata are pear-shaped when young, 

with a pure white and almost smooth exterior. They darken with age to become yellowish-

brown to copper brown with a yellowish-brown powdery spore mass. A sterile and cottony 

subgleba is evident in a cross-section. The spores are dispersed through a small pore at the 

top of the basidioma. Spores are globose, finely verrucose, and provided with a pedicel that 

is 8ï13 Õm long. The capillitium is thick-walled, up to 12 Õm in diameter, dichotomously 

branched with tapering, acute ends. Bovista paludosa is a readily identified species. 

Lycoperdon caudatum is a potential candidate of confusion but differs in having a distinctly 

spiny peridium. 

 

Habitat, phenology, potential range 

Bovista paludosa is a widespread species in Europe. It is characteristic of alkaline and neutral 

fens, bogs, mires and wet meadows.  

 

Fig. 5. Bovista paludosa (photo Mikael Jeppson). 
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Bryoperdon acuminatum (Bosc) Vizzini 

Description 

This is a small (0.2ï1.5 cm), conical puffball with typically subglobose to acute conical 

basidiomata. It is initially white, later ochraceous to brown, covered by small spines and with 

numerous white mycelial strands at the base. At the top of the mature basidioma there is small 

pore through which the spores can be dispersed. The spore mass is brown when ripe. Spores 

are globose, 3.5ï4.5 Õm, almost smooth to finely verrucose. A rare species, Bovista 

ochrotricha, reported from the Canary Islands, is potentially a close relative, but differs in 

having coarsely verrucose spores. 

 

Habitat, phenology, potential range 

This is a rare species, in Europe recorded from the southern and central parts. It 

characteristically grows in wooded, humid habitats among moss on still standing tree trunks 

or on the ground. 

 

More information about the species 

Detecting the phylogenetic position of Bovista acuminata (Agaricales, Basidiomycota) by an 

ITS-LSU combined analysis: the new genus Bryoperdon and revisitation of Lycoperdon 

subgen. Apioperdon 

Fig. 6. Bryoperdon acuminatum (photo Jonathan Mack; source: 

https://www.inaturalist.org/photos/305245759; CC-BY-NC) 

https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
https://doi.org/10.11646/phytotaxa.299.1.5
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Calvatia fragilis (Qu®l.) Morgan 

Description 

This is a large (up to 11 cm), subglobose to broadly pear-shaped puffball. When young it is all 

white to pale ochraceous, with age it becomes brownishïgreyishïviolaceous. The mature 

spore mass is violet to dark violet brown. In a sectioned basidioma, a compact cottony grey to 

violaceous brown, sterile subgleba can be seen. Spores are globose, measuring 4.5ï5.5 Õm, 

densely verrucose to echinate. The capillitium is very fragile and becomes fragmented with 

age. 

 

Habitat, phenology, potential range 

Calvatia fragilis is a thermophilous species preferring dry grassland, including grazed, sandy 

steppe habitats, halophytic grassland and Mediterranean shrubland. It is rare but widespread 

in the south and east central parts of Europe. There are a few old records that will need 

confirmation from northern Germany. 

 

 
Fig. 7. Calvatia fragilis (photo Mikael Jeppson).  
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Lycoperdon caudatum J. Schrºt. 

Description 

A small ï middle-sized (2-4 cm) pear-shaped puffball. When young it is pure white and densely 

covered with white conspicuous spines. When mature it becomes pale brown ï yellowish 

brown with the formerly white spines (ochraceous when mature) detaching in groups. On the 

underlying endoperidium a faint and pale, ephemeral areolation of small grains is seen. At 

maturity a small circular pore opens at the top, through which the spores are dispersed. The 

mature spore mass is yellowish brown ï olivaceous brown and the spores are subglobose - 

ellipsoid, 3.5 ï 4.5 Õm, finely asperulate and with a pedicel, 10 ï 30 Õm long.   

 
Habitat, phenology, potential range 

It has a wide European distribution, particularly in boreal and hemiboreal regions of northern 

Europe. In central Europe it is mainly recorded in montane habitats. It is absent from the 

Mediterranean area. It grows in humid habitats in woodlands, surroundings of calcareous 

mires and fens, rarely in more exposed habitats. 

 
More information about the species 

Dvorak R, Tejkal K (2022) First record of Lycoperdon caudatum in the territory of the Brdy 

landscape protection area. MykologickĨ Sborn²k 99(20): 35ï39. 

Fig. 8. Lycoperdon caudatum (photo Mikael Jeppson). 

  

https://www.cabidigitallibrary.org/doi/full/10.5555/20230061917
https://www.cabidigitallibrary.org/doi/full/10.5555/20230061917
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Lycoperdon echinatum Pers. 

Description 

A small ï middle-sized (1-5 cm) pear-shaped puffball with a highly characteristic dense cover 

of long (Ó3 mm) brownish spines, arranged in groups with convergent tips. With age the spines 

are shed, leaving a distinct dark brown areolation on the paler endoperidum. At maturity the 

spore mass is chocolate brown. A pore opens at the top through which the spores are 

dispersed. The spores are globose, 4-5 Õm, verrucose ï echinate, intermixed with abundant 

debris from broken sterigmata. It is sometimes confused with Lycoperdon nigrescens, with 

somewhat similarly coloured but shorter spines, less ornamented spores, no or little debris 

from broken sterigmata. 

 

Habitat, phenology, potential range 

It has a wide distribution in central Europe, reaching north to southern Scandinavia. It is 

confined to deciduous nemoral woodland, often with beech, oak and hazel. Similar L. 

nigrescens is found in other types of habitats: coniferous, rarely deciduous woodland, 

heathland, grazed acidic grassland, sand dunes and alpine grassland. 

Fig. 9. Lycoperdon echinatum (photo Jºrgen Jeppson) 
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Lycoperdon ericaeum Bonord. 

Description 

A middle-sized (2-5 cm) puffball with subglobose ï cylindrical ï broadly pear-shaped 

basidiomata that are initially greyish white, with age turning brown - ñcaf® au laitò-colour. The 

exoperidium in mature specimens has very small spines in groups, united by their tips. A pore 

opens at the top through which the spores are dispersed. The mature spore mass is olivaceous 

brown ï dark brown. The spores are globose, 4-5 Õm, moderately verrucose.  

 

Habitat, phenology, potential range 

It is a widespread species in Europe, occurring in grazed natural grasslands, acidic dry 

meadows and inner zones of sand dunes (leached or acidic sand). 

Fig. 10. Lycoperdon ericaeum (photo Jºrgen Jeppson) 
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Lycoperdon mammiforme Pers. 

Description 

A medium-sized (2ï5 cm), pear-shaped puffball. When young it is pure white, sometimes with 

a faint pinkish sheen. When mature it is brownïgreyish brown with scattered white plaques 

and flakes on the outside, being remnants of the detaching outer exoperidial layer. A small 

circular pore opens at the top, through which the spores are dispersed. The spore mass is 

dark chocolate brown, and the spores are globose, 4ï5 Õm, distinctly verrucose. Numerous 

debris from broken sterigmata are intermixed with the spores. The capillitium has scattered 

pores and some septa. As long as the white flakes remain, this is a species that can easily be 

identified. Old and weathered specimens can be mistaken for Lycoperdon molle, but some 

small white flakes can almost always be detected near the base of the basidioma. 

 

Habitat, phenology, potential range 

It is a widely distributed, basiphilous species, although rare. It occurs in rich deciduous 

woodland and wooded meadows in northern and central Europe. In southern Europe it is 

confined to montane beech woodland.  

 
Fig. 11. Lycoperdon mammiforme (photo Luis Ballester; source: 

https://www.inaturalist.org/observations/196109110; CC-BY-NC) 
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Lycoperdon radicatum Durieu & Mont. 

Description 

A medium-sized to large puffball with subglobose to cylindrical basidiomata, when mature 

reaching 8 cm in diameter. It is initially white to greyish white, with age changing to brown. At 

the base it has a rooting rhizomorph. When ripe it opens at the top with a large scar or a wide 

pore through which the spores are dispersed by the wind. The spores are subglobose to 

ellipsoid, 3ï5 Õm, finely verrucose and provided with a pedicel 7ï13 Õm long. The capillitium 

is dichotomously ramified with tapering, acute branches. The capillitial walls have abundant 

small and irregularly shaped pores. It is closely related to Lycoperdon utriforme (Bovistella 

utriformis) which is a far more common species with larger basidiomata and smooth spores 

without pedicel. 

 

Habitat, phenology, potential range 

It is a rare species with a wide European distribution. It grows in grazed grasslands on acidic 

sandy soil. 

 

 
Fig. 12. Lycoperdon radicatum (photo Mikael Jeppson). 
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Lycoperdon rimulatum Peck 

Description 

A small ï medium sized (1.5-3 cm) subglobose or depressed globose puffball with a radially 

plicate base and a prominent rhizomorph. When young it is whitish-ochraceous - greyish-

orange-pinkish and almost smooth. With age it turns ochraceous brown ï violaceous grey with 

scattered filamentous patches from the exoperidium. A small pore opens at the top through 

which the spores can disperse. The mature spore mass is dark chocolate brown with 

violaceous or purplish tinges. The spores are globose, 5-6.5 Õm, and coarsely verrucose and 

provided with a pedicel up to 20 Õm long.  

 

Habitat, phenology, potential range 

It was originally described from North America but has recently been detected in a few places 

in Europe: Slovakia, Ukraine and southern Russia. It prefers dry and exposed habitats on 

acidic sand. Overgrowth and afforestation are expected to have highly detrimental 

consequences. The Slovak record is from a military training field where military activities 

maintain sparse ground vegetation. 

 

More information about the species 

Jeppson, M. 2006. Lycoperdon rimulatum, a new Slovak gasteromycete. Catathelasma 7: 5-

9.  

Fig. 13. Lycoperdon rimulatum (photo Mikael Jeppson) 
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Lycoperdon rupicola Jeppson, E. Larss. & M.P. Mart²n 

Description 

A small (0.8-1.5 cm) pear-shaped puffball. When young the basidiomata are whitish-

ochraceous, often with an acute top. When ripe they are ochraceous brown ï brown and 

densely covered with minute spines (magnifying glass needed). A protruding, lobed mouth 

opens in the top area through which the spores are dispersed. The mature spore mass is 

olivaceous brown ï brown. The spores are globose, 4-5 Õm, asperulate to minutely verrucose.  

 

Habitat, phenology, potential range 

It grows among low mosses on siliceous flat rocks and boulders in semi-shaded situations in 

woodlands. It has also been recorded on the ground, among mosses on acidic sandy soil. It 

has a wide distribution on the Eurasian continent with a concentration of records in 

Fennoscandia. In Europe it has further been reported from scattered occurrences in Austria, 

France (Corse), Hungary, the Russian Federation, Slovakia, Slovenia and Spain.  

 

More information about the species 

Jeppson M, Larsson E, Mart²n MP (2012) Lycoperdon rupicola and L. subumbrinum: two new 

puffballs from Europe. Mycological Progress 11, 887ï897. 

Fig. 14. Lycoperdon rupicola (photo Mikael Jeppson) 

https://doi.org/10.1007/s11557-011-0804-8
https://doi.org/10.1007/s11557-011-0804-8
https://doi.org/10.1007/s11557-011-0804-8
https://doi.org/10.1007/s11557-011-0804-8
https://doi.org/10.1007/s11557-011-0804-8
https://doi.org/10.1007/s11557-011-0804-8
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Lycoperdon subincarnatum Peck 

Description 

A small-medium-sized (1.5-2.5 cm) subglobose puffball. When young it is whitish ochre, often 

slightly pinkish with small brown spines arranged in groups and with connected tips. When 

mature the colours change to ochraceous ï pinkish grey-brown. The spines detach resulting 

in a thimble-like areolation on the endoperidum. A small pore opens at the top of the basidioma 

through which the spores are dispersed. The mature spore mass is grey brown. True 

capillitium is lacking but so called paracapillitium (hyaline, thin-walled, abundantly septate 

filaments) is abundant, mixed with hyaline debris. The spores are globose, 3.5-4.5 Õm, 

verrucose-echinate.  

 

Habitat, phenology, potential range 

It was described from North America and is a very rare species in Europe. It has been found 

only on a few occasions in Central Europe occurring in wooded montane sites on mossy 

ground, adjacent to bogs. An Italian record is from decaying wood. It should be looked for in 

montane boggy habitats.  

Fig. 15. Lycoperdon subincarnatum - dried herbarium specimen (photo Mikael 

Jeppson).  
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Scleroderma septentrionale Jeppson 

Description 

It is a medium-sized to fairly large earthball (2-6 cm) with a rounded ochraceous ïstraw yellow 

-  greyish yellow spore sac ornamented with small brownish warts. At the base it is provided 

with a conspicuous furrowed stipe (named pseudostipe in this genus). Young specimens are 

white and fleshy inside, when mature they are filled with an olivaceous grey, powdery spore 

mass. The peridium opens irregularly at the top and the spores are wind-dispersed. The 

spores are globose, 9-15 Õm exclusive of the spiny ornamentation, with spines connected with 

ridges, resulting in a conspicuous reticulation. It is closely related to Scleroderma bovista, 

which only rarely has the conspicuous stipe typical of Scleroderma septentrionale. 

 

Habitat, phenology, potential range 

This species forms ectomycorrhiza with pine and has been recorded on exposed maritime and 

inland acidic sand dunes, sandy riverbanks, abandoned sand pits etc. in northern and central 

Europe. The somewhat similar S. bovista usually grows under deciduous trees in light 

woodland. gardens and urban parks 

 

More information about the species 

Jeppson M, PiŃtek M (2005) Scleroderma septentrionale (Fungi, Basidiomycetes), first 

records from Central Europe. Polish Botanical Journal 50(1): 15ï17. 

Jeppson M. (1998) Scleroderma septentrionale, a new gasteromycete from North European 

sand dunes. Karstenia 38: 37-43. 

Fig. 16. Scleroderma septentrionale (photo Mikael Jeppson). 

https://www.researchgate.net/profile/Marcin-Piatek/publication/256814933_Scleroderma_septentrionale_Fungi_Basidiomycetes_a_first_records_from_Central_Europe/links/02e7e523c9b7f06d35000000/Scleroderma-septentrionale-Fungi-Basidiomycetes-a-first-records-from-Central-Europe.pdf
https://www.researchgate.net/profile/Marcin-Piatek/publication/256814933_Scleroderma_septentrionale_Fungi_Basidiomycetes_a_first_records_from_Central_Europe/links/02e7e523c9b7f06d35000000/Scleroderma-septentrionale-Fungi-Basidiomycetes-a-first-records-from-Central-Europe.pdf
https://www.funga.fi/Karstenia/Karstenia%2038-2%201998-1.pdf
https://www.funga.fi/Karstenia/Karstenia%2038-2%201998-1.pdf
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2. Long-stiped puffballs 

Battarrea phalloides (Dicks.) Pers. 

Description 

A large and easily recognizable fungus. When young the basidiomata have the shape of an 

egg, when maturing a whitish ï brownish stipe breaks through the peridium and raises the 

brown and powdery spore mass on a 20-30 cm tall stipe. The spores are globose, densely 

asperulate, 5-6 Õm, mixed with hyaline paracapillitial hyphae and so called elaters (cylindric, 

tapered structures with spiral thickenings).  

 

Habitat, phenology, potential range 

It grows in dry and warm areas and is widely distributed in southern and Central Europe. It 

occurs on dry sandy soil in grassland, wasteland, in roadside hedges, under overhanging cliffs 

adjacent to sandstone caves and sometimes in deciduous forests, in and around decaying 

hollow tree trunks.  

 

More information about the species 

Is Battarrea phalloides really an endangered species? 

Battarrea phalloides in Macedonia: genetic variability, distribution and ecology 

Fig. 17. Battarrea phalloides (photo Jºrgen Jeppson).   

https://doi.org/10.1080/11263504.2020.1779847
https://doi.org/10.1080/11263504.2020.1779847
https://doi.org/10.1080/11263504.2020.1779847
https://doi.org/10.5586/am.2013.013
https://doi.org/10.5586/am.2013.013
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Dictyocephalos attenuatus (Peck) Long & Plunkett 

Description 

A large (up to 40 cm tall) dry and woody fungus, recalling a very large Tulostoma (stalked 

puffball) in stature. It consists of a robust woody stipe (8ï30 Ĭ 1.5ï8 cm) topped by a rounded 

spore sac. The whole basidioma is initially whitish to greyish and becomes brown with age. 

An exoperidium covers the spore sac but disappears at maturity to expose a dry and brown 

powdery spore mass. The spores are globose, 5ï7 Õm, and rugulose. 

Habitat, phenology, potential range 

This spectacular species has its main distribution in North America but has been recorded a 

couple of times in extremely arid regions in the central and southeastern parts of Spain. It was 

last recorded in Europe in 2011 and its current status is unclear. It grows, however, in habitats 

not often visited by mycologists and there should be dedicated missions with the aim of 

rediscovering it. Moreover, its habitats have a rich and largely unknown diversity of stalked 

puffballs (Tulostoma spp.), to which genus it is related. 

Fig 18. Dictyocephalos attenuatus (photo Arlan Howe; source: 

https://www.inaturalist.org/photos/104990180; CC BY-NC).  

https://inaturalist-open-data.s3.amazonaws.com/photos/104990180/original.jpg
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Tulostoma lloydii Bres. 

Description 

A medium-sized species with a distinctly membranous exoperidium, flaking off from above. 

The endoperidium is snow white and slightly pruinose and the mouth is fimbriate, somewhat 

protruding. The stipe is reddish brown ï dark brown. The spores are subglobose, 3-5 Õm, 

smooth. The capillitial hyphae have scattered crystal plaques, and the septa are somewhat 

widened.  Due to its distinct membranous exoperidium, it could potentially be mistaken for T. 

cyclophorum but differs in spore ornamentation. Identifications must be verified with 

microscopy. 

 

Habitat, phenology, potential range 

It is a rare species with records in the Mediterranean area. In contrast to most other Tulostoma 

species it occurs in shaded places under bush in light woodlands. 

 

Fig 19. Tulostoma lloydii (photo jorgemartin71; source: 

https://www.inaturalist.org/photos/181804283; CC BY-NC). 
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Tulostoma simulans Lloyd 

Description 

A rare species with a white, hyphal exoperidium that first sticks to the endoperidium but wears 

away with age. The endoperidium is pale brown ï snow white, sometimes with a brownish 

zone around the mouth. The stipe is light brown. The spores are subglobose ïellipsoid, 4-5 

Õm, verrucose. The capillitium is provided with only weakly to moderately widened septa and 

normally lacks crystal adhering to its walls. It may, however, be overlooked due to its 

similarities with T. brumale. Identifications must be verified with microscopy of spores and 

capillitium, in some cases also DNA-sequencing will prove necessary.  

 

Habitat, phenology, potential range 

It is found in dry grassland, sand steppe vegetation, rupicolous steppe habitats as well as in 

waste places on calcareous soil. It is a widespread species in southern and central Europe 

and has rare and isolated outposts in southernmost Sweden. 

Fig. 20. Tulostoma simulans (photo Mikael Jeppson). 
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3. Earthstars 

Geastrum britannicum J.C. Zamora  

Description 

A medium-sized earthstar with 5 - 7 raised exoperidial rays. The lower part of the rays is 

attached to a cup-shaped structure immersed in the soil. It recalls G. fornicatum but is 

distinguished by a delimited peristome, an endoperidial body with a mealy surface and the 

exoperidium splitting in 5 rays or more.  

 

Habitat, phenology, potential range 

It was originally described from urban parks and gardens in the United Kingdom but has 

recently also been recorded from Slovakia. It should be looked for in suitable habitats in 

southern and central Europe.  

 

Fig. 21. Geastrum britannicum (photo Radovan Bedn§r; source: 

https://uk.inaturalist.org/photos/335726150; CC BY-NC). 

  

https://uk.inaturalist.org/photos/335726150
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Geastrum lageniforme Vittad. 

Description 

A small- to medium-sized earthstar with ochraceous to light brownish colours and a stalk-less 

(sessile) endoperidial body. The overall look is similar to G. saccatum from which it can be 

distinguished by the more brownish, smooth, not felted and sometimes radially striated surface 

of the exterior side of the exoperidium. 

 

Habitat, phenology, potential range 

It is a rare thermophilous species recorded from rich deciduous woodland and light steppe 

woodland in southern and Central Europe. 

Fig. 22. Geastrum lageniforme, left - from above, right - from below (photo Mikael 

Jeppson). 
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Geastrum melanocephalum (Czern.) V.J. StanŊk 

Description 

It forms large basidiomata. It deviates from other earthstars by its lack of endoperidium at 

maturity. ĉnstead the whole spore mass is exposed to wind and weathering.  

 

Habitat, phenology, potential range 

It grows in rich deciduous woodlands and gardens, often amongst garden refuse, and seems 

to be nitrophilous and thermophilous. It is widely distributed in Europe. 

Fig. 23. Geastrum melanocephalum (photo Jºrgen Jeppson).  
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Geastrum morganii Lloyd 

Description 

A small to midium-sized earthstar characterised by a strongly sulcate, almost folded, conically 

protruding peristome. 

 

Habitat, phenology, potential range 

It is a potentially introduced thermophilous species with rare occurrences in humid coastal 

forests along the Atlantic and Mediterranean coasts. 

 

Fig. 24. Geastrum morganii (photo Jºrgen Jeppson). 
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Geastrum parvistriatum J.C. Zamora & Calonge 

Description 

A small-sized earthstar with a thin whitish-bluish white farinaceous (mealy) cover on the 

stalked endoperidial body. It is similar to G. striatum but differs in having a more rounded 

endoperidial body that is smooth (not sharply edged) at the base. 

 

Habitat, phenology, potential range 

It has thus far only been recorded in Spain, mainly occurring in urban parks and plantations,  

It should be looked for in other parts of Europe. 

Fig. 25. Geastrum parvistriatum (photo Mikael Jeppson). 
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Geastrum pouzarii V.J. StanŊk 

Description 

A small - medium-sized earthstar with a rough, sandpaper-like surface of the endoperidial 

body. A similar species is G. pseudostriatum, with non-hygrometric exoperidium. A 

distinguishing feature of G. pouzarii is the outer surface of the exoperidium. When young it is 

covered with sand and soil particles but as opposed to the two look-alike species, the mycelial 

layer soon detaches to expose a whitish, radially striate surface.  

 

Habitat, phenology, potential range 

Geastrum pouzarii is a very rare species. It was described from Czechia where it is regularly 

seen in rupicolous steppe habitats on basic soil. An additional finding is that from a dry steppic 

mountain grassland in Switzerland. Identifications need to be verified with DNA-sequencing. 

 

Fig. 26. Geastrum pouzarii (photo Mikael Jeppson). 
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Geastrum pseudostriatum Holl·s 

Description 

A small - medium-sized earthstar with a stalked endoperidial body with a rough, sandpaper-

like surface. The exoperidium is non-hygrometric but the rays may sometimes bend upwards 

in weathered specimens. Geastrum pseudostriatum was previously considered a synonym of 

G. berkeleyi but molecular data have shown that they belong to two separate taxa. Geastrum 

berkeleyi has larger basidiomata whereas G. pseudostriatum is a generally smaller species. 

 

Habitat, phenology, potential range 

G. pseudostriatum is found in sun-exposed habitats. It was described from Hungary in the 

early 20th century and has since been recorded also in dry calcareous grassland in Denmark, 

Germany and southernmost Sweden. Similar Geastrum berkeleyi grows in woodlands. 

 

Fig. 27. Geastrum pseudostriatum (photo Jºrgen Jeppson). 
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Geastrum senoretiae J.C. Zamora 

Description 

A small-sized earthstar with a shortly stalked endoperidial body. The finely sulcate peristome 

is indistinctly delimited.  

 

Habitat, phenology, potential range 

It has been recorded from dry Mediterranean woodlands on sandy soil, to date only recorded 

in Spain and in France (Corse) but should be looked for elsewhere in Mediterranean regions. 

Fig. 28. Geastrum senoretiae (photo Mikael Jeppson). 

  


