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14. Eoconusphaera hallstattensis Demangel et al. (2021) 

 
Pl. 1, figs 1–18 

 

1991 Eoconusphaera zlambachensis (Moshkovitz, 1982) Bown & Cooper, 1989 – Bralower et al.: 

pl. IX, figs 7–11, ?non fig. 6. 

2012 Eoconusphaera zlambachensis (Moshkovitz, 1982) Kristan-Tollmann, 1988 – Gardin et al.: 

figs 6 J–I. 

Plate 1
Eoconusphaera hallstattensis SEM & LM images. 1–15: Zlambach, Austria; 16–18: Australia

11–15: side views,

cross-polarised light (XPL)

11: sample Zl 5.5164; 12: Zl

5.5164; 13: Zl 8.6847; 14: Zl

8.6847; 15: Zl 14.99602 µm

16: side view, XPL (a, c), phase contrast

(PC) (b, d), specimen with different rota-

tion patterns, sample 1502

17: side view, XPL (a), PC (b), sample

31342 µm

18: side view, XPL (a, c), PC (b, d), specimen with different rotation

patterns, sample 3140
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2020 Eoconusphaera hallstattensis (Moshkovitz, 1982) Kristan-Tollmann, 1988 – Demangel et 

al.: fig. 5A. 

 

Derivation of name: After the Hallstatt Formation, NCA, Austria, where the first specimens 

of this new species were found.  

Diagnosis: Elliptical (Pl. 1, fig. 3) to subcircular (Pl. 1, fig. 8) conical nannofossil, truncated 

at both ends, with a flat to domed distal end (Pl. 1, figs 1, 7, 10–12, 14– 16, 18). The 

outer mantle of elements is composed of tall, flat laths, vertically oriented without 

imbrication or overlap (Pl. 1, figs 1, 3, 4, 7, 9, 10). The number of outer elements 

observed is at least 12–14, although overgrowth can obscure this number. The inner 

core is composed of tall, thin elements that are oriented vertically to sub-vertically, 

appearing radial in plan view. No canal is visible, only a central suture that 

corresponds to the axis of radiation of the inner core laths (Pl. 1, figs 3, 8, 16, 18). The 

inner elements are of different lengths, and irregularly overlap each other. They end 

in a flat to domed shape on the wide end of the truncated cone. Under the LM, this 

species presents a trapezoid shape, with the flat outer mantle clearly visible, and 

showing first-order grey birefringence (Pl. 1, figs 2, 11–18). The inner part appears to 

be composed of several undulating bars of different lengths or small blocks, which are 

parallel to the outer mantle elements. The undulating effect is a result of the bundles 

of overlapping inner elements. At the wide end of the nannofossil, the core can 

protrude beyond the outer mantle (Pl. 1, figs 1, 10, 14, 15, 16c, 18a).  

Differentiation: Eoconusphaera hallstattensis and E. zlambachensis exhibit many similarities in 

SEM view, but have distinctly different organisation of the elements in the core, with 

irregularly overlapping vertical laths in E. hallstattensis and clearly oblique bundles of 

regularly arranged laths in E. zlambachensis. Also, E. hallstattensis does not show an 

axial suture under crossed nicols, while E. zlambachensis does. The two species can be 

easily distinguished in the LM due to their different inner structures. Finally, the two 

species are dominant in distinct stratigraphic intervals––E. hallstattensis is abundant in 

the Lower Rhaetian (Paracochloceras suessi to the base of the Vandaites stuerzenbaumi 

ammonoid zones; Epigondolella bidentata–Misikella posthernsteini and M. posthernsteini–

Misikella hernsteini conodonts zones) while E. zlambachensis dominates in the Middle 

and Upper Rhaetian (V. stuerzenbaumi and Choristoceras marshi ammonoid zones; 

Misikella rhaetica and M. ultima conodont zones) (Figure 3). Eoconusphaera hallstattensis 

differs from C. jansae (Wiegand, 1984), which occurs in the Sinemurian–Toarcian, by 

its disjunct stratigraphic level and distinctly different ultrastructure in the central core. 

Calcivascularis jansae has vertical laths in the lower part of the core, with a complex 
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spine above this, which fills the central area, while E. hallstattensis has irregularly 

overlapping vertical laths filling the core.  

Remarks: Eoconusphaera hallstattensis presents a broad range of size, from short and stubby 

(Pl. 1, figs 4, 17, 18) to tall and narrow (Pl.1, figs 5, 16), with several medium-sized 

specimens in between (Pl 1, figs 1, 6, 7, 9, 11–15). The thickness of the mantle and the 

inner laths can vary with preservation, with the appearance of the inner laths in the 

LM varying from long bars to small blocks. Eoconusphaera hallstattensis has a protolith 

outer wall, with small, low-rimmed specimens being only slightly taller than the 

similar protolith rim of C. minutus, suggesting they could be closely related. 

Holotype: Pl. 1, fig. 1 (catalogue number 219913, collection of the Universalmuseum 

Joanneum, Department of Geology and Palaeontology, Graz, Austria).  

Dimensions: Holotype length = 2.6 µm; holotype widest diameter = 1.6 µm; holotype 

narrowest diameter = 1.4 µm. The height ranges from 2.0 or 2.4 (Pl. 1, fig. 17) to 5.8 µm, 

while the width at the widest end varies from 1.1 to 3.1 µm and at the narrowest end 

between 1.0 and 2.4 µm.  

Paratypes: Pl. 1, figs 2–5 (catalogue numbers 219913 [Sample Zl 6.4202 for paratype figs 2, 

3, 5] and 219915 [Sample Zl 35.9311 for paratype fig. 4], collection of the 

Universalmuseum Joanneum, Department of Geology and Palaeontology, Graz, 

Austria).  

Type locality: Kleiner Zlambach, NCA, Austria (section base: 46.6464°N, 13.673°E; section 

top: 46.6457°N, 13.6675°E).  

Type level: Sample Zl 6.4202, 6.4 m above the base of the Kleiner Zlambach section, Lower 

Rhaetian (P. suessi ammonoid zone; E. bidentata–M. posthernsteini conodont zone), 

Upper Triassic.  

Geographical occurrence: The oldest specimens reported so far are from the base of the 

Rhaetian in the Steinbergkogel section (Gardin et al., 2012). This species is rare in the 

Hallstatt Formation of the Steinberkogel section (Demangel et al., 2020), but is common 

in the examined samples of the Zlambach Formation from the Kleiner Zlambach 

section (both are located in the open-oceanic Hallstatt Basin, NCA, Austria). This 

species has also been recorded in the Kössen Formation (intraplatform Eiberg Basin, 

NCA, southern Germany: Janofske, 1987) and from ODP Leg 122 (Wombat Plateau, 

north-western Australia), where the species is present in low abundances (rare to few: 

Bralower et al., 1991; SG, unpublished data, 2017). It is common in the Lower Rhaetian 

in the NCB of Western Australia (RH, unpublished data, 2018).  

Stratigraphical occurrence: This species ranges through the Rhaetian (Upper Triassic), from 

the P. suessi to V. stuerzenbaumi ammonoid zones (E. bidentata–M. posthernsteini to M. 

rhaetica conodont zones) in Austria and in the Lower Rhaetian (i.e. in the 
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Rhaetogonyaulax rhaetica dinoflagellate zone) in Australia. The topmost occurrence of 

the species observed so far is in the upper V. stuerzenbaumi ammonoid zone/M. rhaetica 

conodont zone in the Zlambach Formation of the NCA, Austria. 
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