


Caledonia and Queensland in Australia
which have idioblastic sclerids (9).
The fossil material described in this
paper, two modern New Zealand spe-
cies (Podocarpus spicatus and P. fer-
rugineus), and all the modern Ameri-
can species of the section Stachycarpus
are included in the subsection Euprum-
nopitys.

There have been no previous reports
of leafy shoots of Podocarpus, section
Stachycarpus, from the fossil record of
North America. Previously, similar gym-
nosperm material with spirally arranged
leaves from Tertiary deposits in North
America has been identified as Taxo-
dium, Taxites, and Sequoia (I, 10).
Metasequoia is not generally confused
with these genera because of its sub-
opposite leaf arrangement. On the basis
of gross morphology alone, this fossil
material can not easily be distinguished
from Taxodium, Taxites (Taxus), and
Sequoia. However there are unique
features of the cuticle which identify
it as Podocarpus. The stomata of Taxo-
dium are oriented in a random fashion
on the lower surface of the leaves; those
of Taxus, Sequoia, and Podocarpus are
oriented parallel to the long axis of the
Jeaves. The epidermal cells and acces-
sory cells of Taxus are conspicuously
papillate; those of Podocarpus are not.
Thickened rings of cuticle are lacking
in Sequoia; they are prominent in this
fossil material and to some extent in
Podocarpus. Because the leafy shoots
of these genera cannot easily be differ-
entiated when they lack cone material,
the use of cuticular analysis is essential
to the identification of fragmentary fos-
sil leafy shoots. Until the fine features
of the cuticle were carefully compared
the material described in this paper was
thought to belong to the genus Sequoia
(Z1). Thus it is very possible that the
reason no previous reports of fossils of
Podocarpus section Stachycarpus have
been made in North America is that
identifications of leafy shoots of gym-
nospermous material have been made
on the basis of gross morphology alone
and this genus and section has not been
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considered when identifications have
been made.

There are several reports of Podo-
carpus pollen from Mesozoic sediments
of North Amerjca (/2) and one report
of Podocarpus wood from Eocene sedi-
ments in Washington (/3). The pollen
record of Podocarpus is believed not
to extend into Tertiary sediments of
North America (/4). However, there
is some indication from the pollen rec-
ord (/5) that Podocarpus was present
in the Mississippi embayment area dur-
ing the early Tertiary. The megafossil
record now supports this idea.

Florin (/6) recognizes Il species in
the section Stac/iyearpus, six in the New
World, and five in the Old World; Buch-
holz and Gray (4. 9) recognize five
species in the New World and five
in the Old World. The present range
of the section is along the western side
of the South Pacific where it occurs
south from Stewarts Island, through
New Zealand, and north to New
Caledonia and Queensland and along
the eastern side of the Pacific in
Chile, Bolivia, Peru, Venezuela, and
north into Central America (/6). All
of the American species of this section
are hypostomatic (having stomata on
the Jower surfaces) but there are some
species on the extreme western range
of the section which have unequally
amphistomatic Jeaves (4), as observed
in the fossil material. Thus, the fossil
material from the middle Eocene of
North America seems most related to
those species of Podocarpus section
Stachycarpus now confined to the South
Pacific. Buchholz (7/7) proposed in
1948 that the ancestors of the section
Stachycarpus migrated across the south-
ern Pacific from west to east. The close
affinity of the morphology of the fossil
material with the two species of the
subsection Euprumnopitys now living
in New Zealand suggests that the
American species, all belonging to this
subsection, may be evolutionary modi-
fications of a form similar to the species
now restricted to New Zealand. A mi-
gration across the southern Pacific from

west to east with subsequent spreading
of these early podocarps through South
and North America and a Jater ex-
tinction and isolation of segments of
this population would explain the origin
of the modern species of Podocarpus
section Stachycarpus now found in the
New World.

Buchholtz (/7) suggests that podo-
carps were much more widely distrib-
uted throughout the Northern Hemi-
sphere ip the past. However, Florin
(716) does not accept this hypothesis
but considers the podocarps which are
now found in the Northern Hemisphere
to have “invaded limited parts of the
northern hemisphere only in late geo-
logic times.” The Eocene Podocarpus
described in this paper and the num-
erous reports of Podocarpus pollen
from Mesozoic sediments in widely
scattered areas of the Northern Hemi-
sphere are remnants of a once much
more northern extension of Podocarpus
rather than a recent northernmost ex-
tension of a southern element.
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