
Podocarpus from the Eocene of 

North America 

Abstract. A few leafy gymnosperm 
shoots were found in Eocene deposits 
of southeastern North America. Simi/ar 
fossil material from Tertiary deposits 
in North America has been identified 

_as Taxodium, Taxites, and Sequoia. 
This new fossil material is not relared 
to these genera but belongs to Podo­
carpus section tachycarpus. This is the 
first fossil record of this section in 
North America. 

Eocene floras have been described 
from western Tennessee (l). New col­
lections from this area have yielded 
gymnospermous fossils, including com­
prcssions (Fig. I, A and B) and a 
whole "mummified" shoot (Fig. Ie). 
Some cuticular material is preserved in 
nearly all of the leaves. 

The shoots have stout stems with 
spirally arranged leaves that are dis­
posed distichousl,. The leaves are 
needle-shaped. narrowed at the base, 
petiolate, and have an obtuse apex. 
They are unequally amphistomatic (hav­
ing stomata on both surfaces) (Fig. 
ID); the stomata are confined to a 
single row' on either side of the midrib 
and are oriented parallel to the long 
axis of the leaf. There are conspicuous 
thickened rings of cutin (Fig. I. E and 
F) overlaying the accessory ceLIs and 
surrounding the stomata. Thickened 
rings of cutin have been observed sur­
rounding stomates in the genus Podo­
carpus (2). 

Podocarpus has been subdivided into 
several sections (3). The species of 
Podocarpus belonging to the section 
Stachycarpus have small yewlike spi­
rally arranged leaves that are disposed 
distichously (4). A comparison of gross 
morphology and fine features of the 
fossil cuticle to those of the cuticle of 
modern species in this section confirm 
this fossil material as Podocarplls sec­
tion S/achycarpus (5). 

Florin (6) described some poorly 
preserved material from Eocene de­
posits in Chile which he provisionally 
placed in the section Stachycarpus. In 
another paper (7) he mentioned. but 
did not describe, some fossil material 
which he regarded as Podocarpus sec­
tion Stachycarpus. Some early Tertiary 
(probably Eocene) fossil material from 
Tasmania has been identified as Podo­
carpus section Stachycarpus subsection 
ldioblastus (8). This subsection includes 
modern species now living in New 

11J. 

Fig. I. Fossil Podocarpus. (A) Compression of leafy shoot of Podocarplls: W J t 83 (X 2). 
(B) Impression of PodocarplIS leafy shoot. opposite half of specimen seen in A: 
W1183' (X 3). (C) "Mummified" leafy shoot of Podvcarplls; P 1354 (X 1.9). (0) 
Upper epidermis on the left and lower epidermis on the right showing only one of the 
two rows of stomata found on each surface of the leaves. Thi illustrates the unequal 
amphistomatic conditions characteristic of this fossil material (X 75). (E) Single stom­
atal apparaws from (he lower epidermis of specimen seen in C, illustrating the 
thickened ring of cutin overlaying the accessory cells (X 530). (F) Lower epidermis 
of the specimens illustrated in A and B (X 160). 



Caledonia and Queensland in Australia 
which have idioblastic sclerlds (9). 
The fossil material described in this 
paper, two modem New Zealand spe­
cies (Podocarpus spicatus and P. fer­
rugineus) , and all the modern Ameri­
can species of the section Stachycarplls 
are included in the subsection Euprwn­
/lopitys. 

There have been no previous reports 
of leafy hoots of Podocarpus, section 
Stachycarpus t from the fossil record of 
North America. Previous Yt similar gym­
nosperm material with spirally arranged 
leaves from Tertiary deposits in North 
America has been identified as Taxo­
diuln. Taxiles t and Sequoia (1. 10). 
Metasequoia is not generally confused 
with these genera because of its sub­
opposite leaf arrangement. 00 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 cllticle 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 
leaves. 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 the e genera cannot easily be differ­
entiatcd 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 
(11). Thus it is very possible that the 
reason no previous reports of fossils of 
Podocarpus section Slachycarpus have 
been made in North America is that 
identifications of leafy shoots of gym­
nospermous material have been made 
on the ba i of gross morphology alone 
and this genus and section has not been 
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considered when identifications have 
been made. 

Thcre are several reports f Podo­
carpus pollen from Mesozoic sediments 
of North America (12) nd 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 (14). However, ther 
is ome indication from the pollen rec­

ord (/5) that Podocarpus was present 
in the Mississippi embayment area dur­
'ng he early Tcrtiary. The megafossil 
record now supports this idea. 

Florin (/6) recognizes J I species in 
the section Staclrycarpus. six in the ew 
World, and five in the Old World; Buch­
holz and Gray (4. 9) recogn ize five 
species in the New World and five 
in the Old World. The present range 
of the section is along the western side 
of thc South Pacific whcre it occurs 
south from Stewarts Island. through 
New Zealand, and north to New 
Caledonia and Queen~land and along 
the eastern sidc of the Pa ific in 
Chile, Bolivia. Peru, Venezuela, and 
north into Central America (/6). All 
of the merican pecies of this section 
are hyposlomatic (having stomata on 
the lower surface) but there are some 
species on the extreme we tern range 
of the section which have unequally 
amphistomatic leaves (4), as observed 
in the fossil material. Thus, the fossil 
material from thc middle Eocene of 
North America seems most related to 
those species of Podocarpus section 
Slachycarpus now confined to thc South 
Pacific. Buchholz (/7) proposed in 
1948 that the ancestors of the section 
Stachycarplls migrated across the south­
ern Pacific from west to east. The close 
affinity of thc morphology of the fossil 
material with the two species of the 
subscct ion EuprUlI1l1upitys now living 
in New Zealand suggests that the 
American species. all belonging to this 
sub eClion, may be evolutionary m di· 
fications of a form similar 10 the species 
now restricted to cw Zealand. A mi­
gration across the southern Pacific from 

American 

'est to east with subsequent spreading 
of these arly podocarp' through South 
and Non Amenca and a later ex­
tinctio and isol. ion uf segments of 
I his population would explain he origin 
of thc modern species of o(/ocarplI, 
section Slaclrycarplls now found in the 

'ew World. 
Buchholtz (17 ~ugge~t~ that podo­

carps werc nlllc more widely distrib­
ute hroughout the orthern Hemi­
sphere in the past. HO\ ever. F orin 
(/6) does not accept this hypolhc is 
but considers the podocarp:- v.hich arc 
now found in the orthern Hemisphere 
to have "invaded Iimiled parts of the 
nonhern hemisphere only in late geo­
logic times." The Eoc ne Poc!ocarpus 
described in this paper and the num­
erous reports of Podocarpll.1 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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