Geastrum Pers. — PDD 126771 (= AEB 1424)

Substrate: soil/litter

Collected: 19 April 2026

Collection site: Kelson, Lower Hutt. Residential bush property.

Collector: Ann Bell; Identifier: Dan Mahoney

Voucher materials: one dried basidiocarp accompanied by 3 Shear’s mounting fluid (SMF) slide mounts; in-situ fresh and dried basidiocarp
photos taken using a Samsung Galaxy A70 smartphone camera; microscopic detail photos of the basidiocarp interior threads and spores were
taken from mounts in 70% Ethyl alcohol/water using an Olympus BX51 compound scope with a DP28 camera; references consulted and Dan’s
comments.

References consulted:

1. Wang T., Na Q., Zou L., Zeng H. & Ge Y. 2026. Reuvisiting infrageneric concepts in Geastrum (Geastraceae, Geastrales) with three new spe-
cies. MycoKeys 131: 327-359. A recent and thorough treatment of the genus. As noted in their abstract: “we revisit infrageneric concepts in
Geastrum using Chinese material, integrating detailed morphological observations with multi-locus phylogenetic analyses.” “With the descrip-
tions of three new species and an updated key to 43 Chinese taxa, this study refines current knowledge of Geastrum diversity in China and pro-
vides new evidence for reassessing infrageneric classification within the genus.

2. Queensland Mycological Society https://gldfungi.org.au » fungi-key-earthstars A short glossary, some diagrams and a key to species are pro-
vided & are reproduced on a following page. A. Another online Geastrum diagram worth noting to clarify basiocarp morphology terminology fea-
tures the Geastrum saccatum complex by Luis Vigosa (see on a following page). B. See also on the Luis Vigdosa page: the G. saccatum com-
ments online from Zombie Mushrooms.

3. PDD records 390 collections of Geastrum (as of 30-5-2026) with over 300 of these from New Zealand. Most of the 390 are identified as
Geastrum sp. only with G. friplex and G. velutinum next in line.

4. Hiddenforest.co.nz — https://www.hiddenforest.co.nz » fungi » geastraceae In his website Clive Shirley says the following: “Recent DNA se-
quencing has shown that most of the names used in New Zealand are incorrect, that is they are northern hemisphere names that have been
misapplied to our similar looking yet natives species. The keys that are available to name this group are difficult to use so till | have fresh materi-
al to look at with the microscope | have chosen to remove most of the names | was using.” Having looked at many websites online, particularly
those that treat Geastrum triplex, | sympathize with Clive’s comments.

5. Geastrum Earth-Stars in New Zealand (revised in iNaturalist Nov. 2024 by Jerry Cooper) provides his thoughts on the taxonomic confusion
that presently surrounds species recognition in the genus.

References continued on the next page:



6. Geastrum triplex From Wikipedia online is worth noting since, rightly or wrongly, this variable species is the most widely reported worldwide.
The description and illustrations provided are thorough. G. saccatum and G. fimbriatum are briefly noted and illustrated as similar species.

7. Geastrum |/ Earthstar - decoding the key. This is from davidwhyte's Journal in iNaturalist. It represents his attempt to understand

the preliminary key to Geastrum / Earthstars in NZ — reference number 5 on the previous page. In it David describes and illustrates numerous
morphological features that Jerry Cooper discusses in his Nov. 2024. It adds further meaning to aspects of Jerry’s work.

8. Project FunDive: FunDive works toward putting fungal diversity on the map to enhance European conservation efforts. Its introduction, com-
ments and illustrations of morphological features are reproduced below: See the article for grouping keys & illustrations of all 37 species.

Geastrum is one of the target genera for the 2024 FunDive projects aimed at supporting assessments of gasteromycetes
for the European IUCN Red List. Geastrum — earthstars — have the appearance of small puffballs but differ in having an
outer tissue that splits up in a starlike pattern (Fig. 1). When fully expanded, some earthstars can reach a diameter of 10—
12 cm, but most are smaller, measuring up to 1-5 cm in diameter. The spores are contained in a small, rounded structure in
the centre of the basidioma, called the endoperidial body. When the spores are ripe, they constitute a dry and powdery
mass, just like a puffball. The wall of the endoperidial body acts as a bellow’s mechanism and when compressed by wind,
raindrops, or trampling, the spores are released and dispersed through a small pore at the top of the endoperidal body. The
surrounding outer tissue with its more or less acute rays is called the exoperidum.

The genus is easy to recognise by its star-shaped fruitbodies, and most species Basidioma of Geastrum
are readily identified already in the field. Thirty-seven European species are
briefly presented and illustrated in this booklet. The species are grouped ac- P o —

cording to readily visible morphological features.
Morphological terminology and visualisation of features important for Geastrum
species identification

endoperidial body
(spore sac)

stalk

Basidioma (also called basidiocarp or basidiome) is the sporocarp (also known
as fruitbody) of a basidiomycete (fungus producing spores on basidia), the mul- ; exoperidium
ticellular structure where the spores are borne.

Other morphological terminology and visualisation of features important for
Geastrum species are presented on the following pages.

exoperidium rays




Exoperidium - the outer peridium when the peridium
has two layers. 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 perma-
nently expanded state. In most species of earthstars

the exoperidium splits into rays as the fungus matures.

In one species, G. michelianum, the exoperidium
forms a collar-like structure around the bottom of the
endoperidial body.

Endoperidial body (spore sac) - the inner peridium
when the peridium has two layers. In some species
this endoperidial body can be sessile, in other species
borne on a stalk (pedicel). Its surface can be smooth
or asperate (rough).

Peristome — a complex pore at the top of the en-
doperidial body where the spores are released. It can
be delimited, undelimited, and either sulcate or fimbri-
ate-silky.

exoperidium rays collar-like structure

involute revolute

endoperidial body

sessile

stalked asperate

smooth

peristome

delimited undelimited

sulcate

fimbriate - silky




Queensland Mycological Society https://qldfungi.org.au > fungi-key-earthstars

Glossary

« Asperate — with a roughened surface
« Endoperidium — the inner ‘ball’ that contains the spores
« Exoperidium — the outer covering that contains the endoperidium and which splits to
« form the stars or rays as the fungus matures
« Glabrous — with a smooth surface
« Hygroscopic — the rays close in dry weather, they become involute
* Non-hygroscopic — the rays remain in a permanently expanded state
« Pedicellate — with a stalk between the exoperidium and the ‘ball’
« Peristome — a complex structure at the top of the ‘ball’ which can be:
» Sulcate — grooved
« Fibrillose — surrounded by thin fibres
« Rays —the individual splits of the exoperidium; they can be:
« Involute — incurved partially enclosing the endoperidium like a lotus flower
* Revolute — recurved, bending downwards and lifting it off the ground
* Rugose — wrinkled
« Stoma — the pore at the top of the ball where the spores are released. It may be
« simple (naked) or complex (peristome)

Trial Key for Geastrum

« Tomentose — felted
Stoma /Peristome

'e! -’ Endoperidium &Pedicel
Exoperidium Rays

Sulcate

Involute @/Revolute

4

1. Stoma naked 2

1. Stoma with peristome 3

2. Exoperidium hygroscopic, acute rays involute G. floriforme

5 E:z::::::i:ng G:0;9 :):E;{;E)IC wide rugose rays, endoperidium G. fornicatum

3. Peristome sulcate 4

3. Peristome fibrillose 7

| pdeat, spren 5575 o ko @ et 6. tenipes

4. Exoperidium hygroscopic, involute 5

5. Endoperidium sessile, involute (G. drummondii) G. ambiguum

5. Endoperidium pedicellate, thick and rugose on outside 6

6. Endoperidium asperate, spores 6 — 8 pm diameter G. campestre

6. Endoperidium glabrous, spores 4 — 5.5 pm diameter G. clelandii

7. Stars small, < 30 mm diameter, endoperidium pedicellate G. austrominimum

T Endoperidium sessile (pedicel absent), stars larger than 30 mm diameter 8

8. Exoperidium tomentose (G. velutinum) G. javanicum

8. Exoperidium glabrous 9

9 With a collar betwslzen the exoperidium and the endoperidium, G. triplex
spores 4 — 5 pm diameter

9. Lacking a collar, spores either larger or smaller 10

10 Spores 2.5 - 3.5 ym diameter G. saccatum

10. Spores T — & pm diameter G. australe

Note: G. triplex is the most common earthstar recorded in Queensland; G. saccatum
is also known from several collections; all the others appear to be rare, with only 1 to
3 collections.

Gretchen Evans
25 April 2022
Version 1.3



Geastrum saccatum complex /X luis_vigosa

Abbreviations in above photos:

en = endoperidium—a rounded sac that houses the gleba (spore
mass)

ex = exoperidium

gl = gleba

pe = peristome

Zombie Mushrooms online
Rounded Earthstar (Geastrum saccatum)

Morphology and Appearance

Geastrum saccatum, commonly known as the Rounded
Earthstar, is one of the most striking and recognizable spe-
cies within the genus Geastrum, thanks to its unique, star-like
fruiting body. This mushroom begins its development as a :
roughly spherical puffball, which later opens up in a dramatic ay '

display resembling a starburst. As the outer layer (exoperidium) splits and peels back toward
the ground, it forms 4 to 10 ray-like segments, creating the illusion of a star set against a for-
est floor.

At the center of this star structure is the endoperidium—a rounded, puffball-like sac that hous-
es the gleba (spore mass). The characteristic feature of G. saccatum is the sessile en-
doperidium, which lacks a stalk and displays a well-defined, circular apical pore. This pore
facilitates the passive release of spores when disturbed by raindrops, animals, or human con-
tact. The mushroom grows to a diameter of 2 to 7 cm when expanded, and the outer rays
reflex close to the substrate, giving it a stability that enhances spore dispersal.

Distinctive Features and Identification

Identification of Geastrum saccatum is aided by its unmistakable features: a sac-like spore
case set atop broad, fleshy rays; lack of a distinct stalk; and the presence of a circular apical
pore rimmed with a disc-like structure called a peristome. The rays are hygroscopic, meaning
they can close in dry weather and reopen when moist, which makes this mushroom excep-
tionally adaptive in fluctuating forest climates. As it matures, the outer surface of the rays be-
comes beige or tan, cracking or flaking over time. Internally, the gleba transitions from white
to olive-brown to rusty brown as it ages, signifying spore maturation.

While most species of Geastrum exhibit similar star-like morphology, G. saccatum is reliably
differentiated by the lack of a stalk and the presence of a well-differentiated, thickened spore
sac base. These features make it a reliable species for scientific study and educational
demonstrations in mycology.

What Mushrooms Look Like Rounded Earthstar?

Similar Earthstar Species

Several mushrooms resemble Geastrum saccatum in appearance, particularly other species
within the Geastrum genus. Proper identification is important for accurate classification and
scientific study.

1. Geastrum triplex: Geastrum triplex is perhaps the most visually similar species to
Geastrum saccatum. Both have ray-like structures and a central spore sac. However, G. tri-
plex differentiates itself by displaying a distinct collar or 'peristome arch' around the spore
sac, where the inner layer of the exoperidium detaches from the rays. Additionally, G. triplex
tends to be larger and more robust in mature forms.

2. Geastrum fimbriatum: This smaller species can also be confused with G. saccatum, es-
pecially when both are observed in their early stages of fruiting. However, G. fimbriatum has
a more fibrous texture and lacks the circular peristome disc. Unlike G. saccatum, it often
forms in more mossy areas and has a finer, less defined opening at the pore.
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Fresh Geastrum collection. Top and bottom views


Fresh Geastrum collection. Top and bottom views


Fresh Geastrum collection.

Top view peristome.



Fresh Geastrum collection.

Top view peristome.


Dried herbarium specimen
millimeter scale



Dried herbarium specimen

millimeter scale


Dried herbarium specimen, rotated side views


Dried herbarium specimen, rotated side views
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Geastrum threads. EtOH-water, X100+ objective. Note closely spaced transverse striations.


Geastrum threads. EtOH-water, X100+ objective. Note closely spaced transverse striations.


More Geastrum threads. EtOH, X100+ objective. Note transverse striations & central lumens.


More Geastrum threads. EtOH, X100+ objective. Note transverse striations & central lumens.


Geastrum spores in water. Focus on warts, X100 objective enlarged, spores 4-5 um.


Geastrum spores in water. Focus on warts, X100 objective enlarged, spores 4–5 µm.


Geastrum spores enlarged further. Note their reticulations as wart bases seem to connect.


Geastrum spores enlarged further. Note their reticulations as wart bases seem to connect.




