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SUPPLEMENTARY DATA

THE following published records of the six or seven 
species now recognised within A. stellata auct. are limited 

to those that are verified by identifiable illustrations or have 
been verified by direct observation of the specimens. Records 
from outside of Euramerica have been excluded as none have 
been reported in association with C. tuberculata–like strobili 
and were therefore probably from a different group or groups 
of equisetopsid plants.

Annularia stradonicensis Cleal, sp. nov.

Czech Republic (Central and Western Bohemia): the 
types.

Annularia inflata Lesq.

USA (Illinois): The species has been extensively docu-
mented from Mazon Creek (Noé, 1925; Jennings, 1990; Dar-
rah, 1969; Wittry, 2006, p. 92).

USA (Indiana): White (1880, pl. 2, fig. 1), Lesquereux 
(1884, pl. 7, fig. 1); although only line drawings, the leaf and 
whorl shape clearly corresponds to that of A. inflata. There is 
also a recent, unillustrated record by Bashforth et al. (2016). 
However, the specimen from Indiana figured as A. stellata 
by Wood (1968, pl. 4, fig. 1) was transferred to Annularia 
fertilis Sternb. by Álvarez–Vázquez & Wagner (2017).

USA (Missouri): Elias (1931, pls 12–15), Cridland 
(1968, pl. 1), Clinton (?Bolsovian)–types of Carpannularia 
americana Elias.

USA (Ohio): Abbott (1958, pl. 41, fig. 58; pl. 43, figs 
62, 64), Kimberley, Athens County (upper Asturian / lower 
Cantabrian); this includes evidence of epidermal structure.

USA (Appalachians): Gillespie & Latimer (1960, pl. 6, 
fig. 4). Blake et al. (2002) recorded but did not figure rare 
specimens as A. stellata from the upper Kanawah and Al-

legheny Formations (lower Bolsovian to lower Cantabrian); 
see also records in White (1900, 1913). Given their strati-
graphical age it is likely that they represent A. inflata.

Venezuela: Ricardi–Branco et al. (2005, fig. 3). Just 
two poorly–preserved specimens were recorded, but the fig-
ured specimen appears to be correct for A. inflata. The asso-
ciated macroflora suggests a late Asturian age.

Canada (New Brunswick): Álvarez–Vázquez & 
Wagner (2017, figs 4, 5), (?)Asturian “Fern Ledges Flora”; 
see also Matthew (1906a, b).

Canada (Sydney Coalfield): Bell (1938, pl. 89, pl. 90, 
figs 1, 2), Zodrow & McCandlish (1980, pl. 94, 95); ranges 
through the Sydney Mines and Waddens Cove Formations 
(upper Bolsovian to lower Cantabrian).

United Kingdom: Mainly from areas of the Variscan 
foredeep (Cleal, 1997, 2018), notably the Radstock Coalfield 
(Walton, 1936, figs 24–26; Seward, 1898, fig. 88; Crookall, 
1969, pl. 149, fig. 3; Thomas & Cleal, 1994; Cleal, 2018); a 
detailed collation of occurrences is given in Moore (1938). 
Also in the upper Middle Coal Measures, Pennant and Gro-
vesend formations of South Wales (upper Bolsovian to Can-
tabrian), but unillustrated (e.g., Cleal, 1978, 2007). There is 
no evidence from the coalfields of the cratonic northern area 
of Britain.

France (Nord–Pas–de–Calais): Zeiller (1886, pl. 61, 
figs 4–6); ranges from the base of the lower Bolsovian Six–
Sillon Member (or possibly the upper Pouilleuse Member) to 
the top of the succession (Mollina–Solís, pers. comm, 2022).

France (St. Étienne): Doubinger et al. (1995, fig. 70), 
identified as Annularia mucronata Schenk but with the char-
acteristic oblanceolate leaves of A. inflata; Rive de Gier For-
mation (Barruelian).

Germany–France (Saar–Lorraine): Laveine (1989, pl. 
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46, figs 1–4), Rößler & Thiele–Bourcier (1999, pls 1–4); 
mainly from the upper Steinbesch Formation (uppermost 
Asturian) to the Wahlschied Formation (Saberian), only 
rarely in lower parts of the succession. Specimens from the 
upper Heiligenwald Formation (Roehl (1869, pl. 4, fig. 6) 
were made the types of A. westphalica by Stur (1887), here 
regarded as a heterotypic synonym of A. inflata. Examples 
of A. inflata with C. tuberculata strobili attached have been 
reported from the Wahlschied Formation (Rößler & Thiele–
Bourcier 1999); examples with similar strobili in association 
are also known from the upper Asturian in the Lille Collec-
tion.

Germany (Ruhr): Josten (1991), ranging upwards from 
the base of the Dorsten Formation (base of Bolsovian).

Germany (Piesberg): Jongmans & Kukuk (1913, pl. 21, 
figs 1, 2; pl. 22, fig. 4); restricted to the lower Asturian (Jos-
ten & van Amerom, 1999). Associated strobili described by 
Krings & Sommer (2000).

Germany (Zwickau): Stur (1887); types of A. geinitzii.

Czech Republic (Central and Western Bohemia): Bash-
forth et al. (2011, pl. 1 fig. 4); from Nýřany Member (up-
per Asturian), identified as A. carinata but clearly showing 
the obtuse leaf apices of A. inflata. Also possibly from the 
middle Stephanian Slaný Formation, Žihle Basin (Šimůnek 
et al., 2010, fig. 3C).

Czech Republic (Intrasudetic Basin): Opluštil et al. 
(2017, pl. 4, fig, 6) from the Jívka Member (Saberian) shows 
anisophyllous whorls of leaves with an obtuse apex and oc-
casional small mucron. They also record it from the Petro-
vice (upper Bolsovian) and Svatoňovice Members (upper 
Asturian) without illustrations.

Bulgaria (Dobrudzha): Tenchov (1987, pl. 15, figs 
4–6); reported to range from the lower Bolsovian upper 
Makedonka Formation to the Asturian Gurkovo Formation 
(Tenchov & Thomas 2015).

Turkey (Zonguldak): Several unillustrated records from 
the upper Bolsovian Karadon Formation (e.g., Jongmans, 
1955; Cleal & van Waveren, 2012). Specimens from here in 
the Jongmans Collection (Naturalis, Leiden) have been seen 
and confirm their identification as A. inflata.

Ukraine (Donets): The figure in Zalessky 1907, fig. 
3) is very diagrammatic but appears to show whorls of nar-
rowly lanceolate leaves with a blunt apex, and are report-
edly associated with Calamostachys tuberculata–like cones; 
better specimens with the characteristic leaf–form from the 
upper Moscovian were figured by Novik (1952, pl. 17, figs 
5–7); Boyarina (2016) reported the species rarely from the 
uppermost Gozovskii Horizon (lower Asturian) to the lower 

Isaevskaya Suite (lower Cantabrian). The stratigraphically 
younger (Kasimovian–Gzhelian) records in Boyarina (2022) 
are unillustrated and so cannot be assessed in the context of 
the taxonomy presented here.

Spain (Cantabrian Mountains): Diéguez (1985, pl. 1, 
fig. 6), Palencia (Asturian age), identified as Annularia stel-
lata fa. longifolia Diéguez.

Annularia sardiniana Cleal et al.

Italy: San Giorgio Formation (Asturian), Sardinia 
(types).

Annularia carinata Gutbier

Germany (Chemnitz Basin, Saxony): Types, Planitz 
Formation (Autunian), Reinsdorf.

France (St. Étienne): Doubinger et al. (1995, figs 66, 
67–identified as Annularia radiata Brongn.); Faisceau de 
Grüner (Saberian)

France (Decazeville): Zeiller (1878, pl. 160, fig. 3), 
Vetter (1968, pl. 6, fig. 5); ranges through the Banell, Cam-
pagnac and Bourran Formations (Stephanian B and lower 
Stephanian C).

France (Lower Loire): Saint–Pierre–la–Cour Mine, 
Mayenne, middle Stephanian (Zeiller, 1878, pl. 160, fig. 2).

Italy–Austria (Carnic Alps): Kerner (1897, pl. 8, fig. 1), 
Fritz et al. (1990, fig. 5), Opluštil et al. (2021, pl. 3, figs 5–8; 
pl. 4, figs 1–3); mainly from the Pramollo / Aurenig Group 
(Saberian).

Italy (Tuscany): De Stefani (1901, pl. 9, fig. 10; pl. 11, 
figs 5, 6), San Lorenzo Schists, Iano, Florence (?)Stephanian 
C.

Spain (Cantabrian Mountains): Wagner & Álvarez–
Vázquez (2010, pl. 21, fig. 1), La Magdalena (Saberian).

Ukraine (Donets): Specimens figured by Novik (1952, 
pl. 17, figs 8, 9) from the Gzhelian have anisophyllous whorls 
of leaves with acute apices, typical of A. carinata.

Annularia spinulosa Sternb.

Germany (Döhlener Basin, Saxony): Types; also Gein-
itz (1855; refigured Schimper, 1869, pl. 26, fig. 2); (Barthel, 
2000; figs 1–3); Döhlen Formation (Autunian).

Germany (Saale Basin, Saxony): (Schlotheim, 1804, p. 
32, pl. 1, fig. 4–types of A. stellata); Germar (1845, pl. 9, figs 
1–3); Beyschlag (1899); from Halle Formation (Autunian), 
Wettin.
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Germany (Thuringian Forest Basin, Thuringia): Ger-
mar (1845, pl. 9, figs 1–3); Stur (1887, pl. 13b, fig. 3); Po-
tonié (1893; refigured Potonié, 1896, fig. 32; Potonié, 1897, 
fig. 195; Frech, 1899, pl. 50b, fig. 1; Potonié & Gothan, 1921, 
fig. 152); from Manebach Formation (Autunian), Illmenau.

Germany (Nahe Basin): (Kerp & Fichter, 1985, pl. 7, 
figs 1–3); from lower Nahe Formation (upper Rotliegend, 
possibly Artinskian–Schneider et al., 2020), Sobernheim. 
Also recorded but not figured from the lower Rotliegend 
(Asselian) Lauterecken Formation

France (St. Étienne): Doubinger et al. (1995, fig. 65), 
Crus de Littes (Stephanian C).

France (Blanzy‒Creusot): Zeiller (1906, pl. 38, fig. 1), 
Langiaux (1984, fig. 49), Charbonier et al. (2008, fig. 3A–C), 
Charbonnier (2014, fig. 3A), Perrier & Charbonnier (2014, 
fig. 3A), Daviero & Lecoustre (2000, pl. 1, fig. 5); specimens 
clearly show the large isophyllous whorls of linear leaves 
with a pronounced basal collar; Stephanian C.

Czech Republic (Boskovice Basin): Opluštil et al. 
(2013, fig. 21A), Padochov Formation (Autunian); other 
unillustrated examples are recorded from the Stephanian C–
Autunian of the Blanice and Krkonoše–Piedmont basins.

Romania (Reşiţa Basin): Stur (1870) recorded A. stel-
lata auct. from several localities and some excellent exam-
ples confirming them as A. spinulosa have been found by 
M. Popa.

Spain (Cantabrian Mountains): Diéguez (1985, pl. 1 
figs 1, 2, 4, 5; pl. 2, figs 1, 2), Stephanian C, identified as A. 
stellata fa. typica Diéguez, fa. flabellata Diéguez, fa. crassa 
Diéguez and fa. pseudorientalis Diéguez.

Annularia noronhai Correia, Šimůnek, Cleal & Sá in 
Correia et al., 2021, p. 261

Portugal: Stephanian C (Gzhelian) shales (horizon H6), 
São Pedro da Cova, Douro Basin–Types.

USA (New Mexico): DiMichele et al. (2013, fig. 4.2), 
Kinney Quarry. This specimen was identified as Annularia 
spinulosa but has whorls of more linear leaves and wider 
basal collar than that species, and compare well with the 
types of A. noronhai.

Annularia aff. carinata Gutbier

USA (New Mexico): lower Abo Formation, Kinney 
Quarry and Cañon de Cobre floras (DiMichele et al., 2010, 
2013, 2021; Wachtler, 2016, p. 130, figs 1, 2).

USA (Texas): DiMichele et al. (2005, fig. 7E), Markley 
Formation.
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