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Notes on the Distribution and Morphology
of the Fern Genus Astralopteris

SAMUEL R. RUSHFORTH AND WILLIAM D. TIDWELL
Department of Botany, Brigham Young University

ABSTRACT.—The Cretaceous fern genus Astralopteris, previously reported from the Dakota
Sandstone of Utah and Colorado, has been uncovered at two additional localities. One
new locality is in the Dakota Sandstone in northeastern Arizona, and the second is in the
younger Frontier Formation of Wyoming. Specimens of Astralopteris from these localities
have contributed additional information on the soriation of this genus. Sori of Astralopteris
have been found to be indusiate with each sorus containing from seventeen to twenty-one
sporangia arranged in a circle around a central placenta, Sporangia are annulate, with
vertical annulus. A costal aerole has been observed in both fertile and sterile pinnules.
Veinlets arising from this aerole and from the major secondary veins converge beneath the
sori.
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INTRODUCTION

The genus Astralopteris was proposed by Tidwell, Rushforth, and Reveal
(1967) for the placement of sterile and fertile pinna fragments from Utah
and Colorado which had originally been placed by R. W. Brown (1950) in
the extant genus Bolbitis. The transfer of the sterile material described by
Brown to Astralopteris was necessary when fertile pinnules discovered in
eastern Utah demonstrated soriation that disallowed the placement of this
Cretaceous fern in the modern genus Bolbitis (Aspicadeae).

DESCRIPTION

Astralopteris is presently monotypic, consisting of the single species A.
coloradica (Brown) Reveal, Tidwell, and Rushforth. This species is charac-
terized by having large cotiaceous pinnules (up to 10 mm long on some ob-
served specimens) arranged alternately or oppositely on a rather stout rachis
which commonly ranges between 1.5 mm and 3 mm in width. Pinnule attach-
ment is by a single point at the pinna base, grading into a complete basal
attachment upward and then to rounded sinuses near the pinna apex. The
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110 SAMUEL R. RUSHFORTH AND WILLIAM D. TIDWELL

TEXT-FIGURE 1.—Geographical distribution of Astralopteris as presently known: 1, near
Westwater, Grand County, Utah; 2, near Naturita, Montrose County, Colorado; 3,
Longhouse Valley, Navajo County, Arizona; and 4, Little Sheep Mountain, Sublette
County, Wyoming.

pinnules are linear and are commonly 7 to 12 times as long as broad. The
pinnules have strong midveins. Numerous secondary veins arise from these
midveins at acute angles and immediately become perpendicular to them
(Plate 3, fig. 2). Soral disposition is in a single row on each side of the
midvein between the major secondary veins. The structure of the sorus and
sporangia have not formerly been reported because only soral impressions
rather than actual sori were preserved on previously descibed material.

Soral Morphology.—The sori of Astralopteris, as mentioned above, are ar-
ranged linearly on each side of the midvein and are disposed between the
major secondary veins of the pinnule. Anastomozing veinlets converge at the
placenta of the sorus creating a mass of vascular tissue in the lamina beneath
the sorus. Soral attachment is at a point approximately one-fourth of the
distance from the midvein to the laminar margin.

The placenta of the sorus is rather large and is expanded laterally to
form a large peltate indusium which is somewhat dense near the center, be-
coming thinner and more delicate toward the periphery. Cells at the center of
the indusium are more or less isodiametric and are commonly hexagonal or
pentagonal. This general cell shape is also common near the edge of the
indusium, although these cells are larger and more elongated radially (Plate 2,
fig. 1). The indusium covers the sporangia completely and is often reflexed
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until the undersurface is near or upon the lamina of the pinnule. Some sori
appear to be nonindusiate, although the majority have the protective covering.
At maturity, indusia were shed with their stalks, leaving the sporangia sur-
rounding a cavity at the center of the sorus. Certain fertile specimens observed
have soral impressions in which neither indusia nor sporangia were present.
It is possible that either the entire sori were shed at maturity, or they were not
preserved.

Mature sori with their indusia are rather large and essentially uniform
in size for the entire length of the pinnule. They commonly range between 1.4
mm and 1.9 mm in diameter. Sori are circular, and each contains from seven-
teen to twenty-one sporangia, which are radial around the central placenta.
Sporangia are annulate, with the annuli having a vertical position. Individual
annular cells become broader toward the periphery of the sorus, causing the
annuli to be closely appressed throughout their entire length (Plate 3, fig. 1).
This creates a rather crowded condition within the sorus. Annular cells are
commonly aligned between the sporangia, giving the appearance of a series
of progressively larger concentric rings proceeding toward the edge of the
sorus (Plate 2, fig. 2; Plate 3, fig. 1). It is impossible with present material
to determine whether the sporangia are sessile or stalked.

Sori are not found at the extreme apex or base of the pinnule. Proceeding
apically, they are normally encountered basally between the third and fourth
major secondary veins, and are present for approximately 6/7 of the length
of the pinnule (Plate 1, fig. 1).

-

-
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TEXT-FIGURE 2.—Epidermal pattern on the upper (?) leaf surface near a major secondary
vein (a) of Astralopteris colovadica (Brown) Reveal, Tidwell and Rushforth.
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Soral venation has previously been reported as arising from both the
midvein and the major secondary veins and converging at the sorus (Tidwell,
et al., 1967). Subsequent examination of pinnule transfers of fertile material
has brought to light soral venation which differs slightly from that formerly
reported.

A costal aerole is present on both sterile and fertile specimens. This aerole
arises very near the point of origin of the secondary vein from the midrib
and parallels the midvein (Plate 3, fig. 1C). This veinlet is quite prominent
and merges with the next secondary vein apically at its point of origin. The
result is the formation of a plexus of vascular tissue just above the midrib
which is formed from the mergence of the two costal aeroles with the major
secondary vein (Plate 3, fig. 1B). Arising from this aerole are veinlets which
lead to the sorus. These veinlets merge beneath the sorus with other veinlets
which have originated directly from the major secondary veins forming the
mass of vascular tissue previously described.

The habit of major secondary veins changes near the pinnule apex. Im-
mediately apical from the last sorus on the pinnule (or perhaps somewhat
before), the veins tend to be acute with respect to the midvein, until they
assume approximately an angle of 45° or slightly less (Plate 3, fig. 2). The
midvein remains prominent to the tip of the pinnule.

A marginal vein which entirely girdles the pinnule at its extreme margin
is present. Occasionally, however, a thin portion of laminar tissue is observed
external to this vein, although this is rare. The outermost ultimate veinlets of
the pinnule merge with this marginal vein, producing at their junction a
slightly expanded area of vascular tissue (Plate 2, fig. 2; Plate 3, fig. 1).

Distribution.—Astralopteris has been reported previously from two locations,
both in the Dakota Sandstone (Text-fig. 1). These are located near Naturita,
Montrose County, Colorado, which is the site of original collection, and near
Westwater, Grand County, Utah. Although the Dakota Sandstone is variable in
age throughout the western United States, a comparison of the floras from
these two locations indicates that they are similar in age.

Recently, one of the authors (Rushforth) examined some of Roland
Brown’s collections from the western United States which are on deposit in
the Smithsonian Institute, Washington, D.C. These collections are the property
of the United States Geological Survey and the United States National Museum.
Among the collections were specimens of Astralopteris from two locations
not previously reported. These locations significantly extend the geographic
and stratigraphic distribution of this genus.

Katich and Williams collected Astralopteris in 1951 from the Dakota Sand-
stone of the Navajo Indian Reservation in Longhouse Valley, Arizona, and
Kayenta, Navajo County, Arizona (Text-fig. 1). These fossils were obtained
from 2 mudstone layer three to six inches thick located approximately forty feet
above the base of the Dakota Sandstone and thirty to forty feet below the
Gryphaea zone in the basal Mancos Shale.

The other site from which Astralopteris was obtained is perhaps some-
what more significant in that it extends the stratigraphic distribution of this
genus into younger rocks. This Jocation is in the Frontier Formation on the
south slope of Little Sheep Mountain near the Green River Lakes, Sublette
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EXPLANATION OF PLATE 1

ASTRALOPTERIS COLORADICA (BROWN) REVEAL, TIDWELL,
AND RUSHFORTH

1-2.—Astralopteris coloradica (Btown) Reveal, Tidwell, and Rushforth. 1. Portion of
sterile pinnule (4X). BYU 1417. 2. Portion of a fertile pinnule (4X). BYU 1418.
3. An outer margin of pinnule lamina illustrating merging major secondary veins
(a) into a marginal vein (b) (50X). BYU 1575. Note the anastomosing veinlets
between the major secondary veins.

EXPLANATION OF PLATE 2

ASTRALOPTERIS COLORADICA (BROWN) REVEAL, TIDWELL,
AND RUSHFORTH

1-2.—Astralopteris coloradica (Brown) Reveal, Tidwell, and Rushforth. 1. Indusium
illustrating 1sodiametric cells near center and elongate cells near the periphery
(50X). 2. Sorus with indusium removed (50X). BYU 1575.

EXPLANATION OF PLATE 3

ASTRALOPTERIS COLORADICA (BROWN) REVEAL, TIDWELL,
AND RUSHFORTH

1-2.—Astralopteris coloradica (Brown) Reveal, Tidwell, and Rushforth. 1. Enlarge-
ment of an indusium and a sorus with (a) midvein and (b) bifurcation of a major
secondary vein into two (c) costal aeroles. 2. Pinnule illustrating division of the
midvein into major secondary veins and their merging into marginal veins.
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County, Wyoming. These specimens were collected by Love, Richmond, Pierce,
and Reynolds.

Brown had examined the specimens collected at the latter site, and had
tentatively labeled them as representing a new species of Bolbitis. However,
the venation of the available specimens was imperfectly preserved, and it is
impossible to ascertain any appreciable difference from Astralopteris coloradica.
In addition, the external morphology of these specimens is essentially equivalent
to that of the forms from the Dakota Sandstone, and, based upon present
material, it is the opinion of the authors that the two forms are identical and
referable to A. coloradica. Further collections of the Frontier Formation are
soon to be undertaken, and it is hoped that more specimens of Astralopteris
will be obtained.
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