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The pteridophyte Ashicaulis livingstonensis (Osmundaceae) from the
Upper Cretaceous of Williams Point, Livingston Island, Antarctica
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Abstract The presence of Ashicaulis livingstonensis sp.
nov. in the Upper Cretaceous Williams Point Beds of
Livingston Island, Antarctica, represents an important new
record of the Osmundaceae in the southern high latitudes. It
extends the range of Ashicaulis to the Late Cretaceous.
Ashicaulis livingstonensis sp. nov. comprises a small stem
surrounded by a mantle of petiole bases and roots. Leaf gaps
are narrow, rapidly closing, or occasionally incomplete, and
the stem is best regarded as ectophloic siphonostele. The
anatomy of Ashicaulis livingstonensis suggests an erect,
probably mound-forming fern.
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INTRODUCTION

The record of fossil Antarctic ferns has been increasing
steadily over recent years. Petrified filicalean stems have
been described from Permian (Galtier & Taylor 1994),
Triassic (Millay & Taylor 1990), and Jurassic (Yao et al.
1991) strata of the Transantarctic Mountains, and ferns allied
to extant families such as the Dipteridaceac (Rees 1993;
Morel et al. 1994; Cantrill 1995), Marattiaceae (Delevoryas
et al. 1992), Matoniaceae (Rees 1990), and Dicksoniaceae
(Rees 1990) have been recognised elsewhere. However, the
Antarctic fossil record of the Osmundaceae is sparse. Fertile
fronds are known from the Jurassic of the northern Antarctic
Peninsula at Hope Bay (Fig. 1) (e.g., Todites williamsonii
(Brongn.) Seward emend. Harris; Rees 1990), but are not
well enough preserved to reveal details of the sporangia to
fully confirm their affinity as osmundaceous. Sterile foliage
of Cladophlebis Brongn. is also widespread in the Antarctic
(e.g., Halle 1913; Hernandez & Azcérate 1971; Gee 1989).
This form-genus is often assumed to be osmundaceous, as
Jurassic species from Yorkshire have osmundaceous
sporangia (Harris 1961), and elsewhere in the world
Cladophlebis is found with, but not attached to, petrified
osmundaceous stems (Miller 1971).

Despite the abundance of sterile foliage, the macrofossil
record of Osmundaceae is largely confined to petrified stems
(e.g., Osmundacaulis Miller emend. Tidwell, Millerocaulis
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Tidwell emend. Tidwell, Ashicaulis Tidwell). To date, the
only recorded petrified osmundaceous stem from Antarctica
is Ashicaulis beardmorensis (Schopf) Tidwell, that occurs
in the Triassic Fremouw Peak Formation of the Trans-
antarctic Mountains (Schopf 1978). Orlando (1967)
described a petrified osmundaceous rhachis from Williams
Point (Livingston Island, South Shetland Islands, Fig. 1).
However, this material, although osmundaceous, is too
poorly preserved to be certain about its generic affinities.
Lacey & Lucas (1981) reported that the osmundaceous
rhachis described by Orlando (1967) had xylem tissue similar
to that seen in the rhachis of the fern Asterotheca crassa
Orlando. Both ferns occur at Williams Point and probably
belong to Ashicaulis livingstonensis sp. nov. described here.

MATERIAL AND METHODS

The Williams Point Beds are a sequence of conglomerates,
sandstones, and mudstones with interbedded tuffaceous
horizons that were interpreted as accumulating in a
dominantly fluvial environment (Chapman & Smellie 1992).
A fragmentary and poorly preserved megaflora was initially
described from Williams Point as Triassic by Orlando (1967,
1968), an age assignment supported by later workers (Lacey
& Lucas 1981; Banerji & Lemoigne 1987; Banerji et al.
1987; Lemoigne 1987; Barale et al. 1994). However, the
Triassic age posed serious problems in interpreting the
geological evolution of an essentially Jurassic to Early
Tertiary volcanic arc. Recent collections from a number of
localities at Williams Point, including many of the alleged
Triassic ones, contain angiosperm leaves (Rees & Smellie
1989), wood (Torres & Lemoigne 1989; Chapman & Smellie
1992), and pollen (Chapman & Smellie 1992). The field
relationships indicate that the whole sequence at Williams
Point is best regarded as Late Cretaceous (Cenomanian to
early Campanian) (Rees & Smellie 1989; Chapman &
Smellie 1992).

A single specimen of Ashicaulis (P.1807.1; Fig. 2A, B)
was recovered from sedimentary rocks at Williams Point,
Livingston Island, Antarctica (Fig. 1). Preserved in a
tuffaceous block, the specimen described here had been
fusainised and then partially petrified. The petrifaction
process involved at least three mineral phases, the earliest
phases appearing to be silicia and pyrite in small patches.
The major mineral phase is calcite that infills cell lumens,
along with spaces previously occupied by delicate tissues,
such as parenchyma. A final silica phase is also present as a
fracture filling. A major flaw in the specimen is a large
fracture that traverses through the centre of the stem, locally
resulting in destruction of the central stele. The degree of
anatomical preservation varies; tissues with secondarily
thickened cell walls, such as the vascular tissue and
sclerenchyma, are well preserved, but thinner walled tissues
are rarely preserved. Standard thin sections were used first






