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dieae, (he foliage record provides further insight 
into the divergence of the extant American genera 
from the extant Asian genus. As noted earlier, Or­
eomunnea and Alfaroa are readily distinguished from 
EngeLhardia on the basis of foliar criteria (table 1). 
Compared to Engelhardi£l and other genera of the 
Juglandaceae, the foliage of OreomUlllTea and Al­
faroa is specialized in such features as decussate 
phyllotaxy, paripinnate leaves. closed areolation, 
tooth configuration, and papillate lower epidennis. 
The observation that young seedlings of Oreomull­
nea and Alfaroa often pass through an initial stage 
with alternate phylJotaxy and imparipinnate leaves 
(STONE 1972) indicates that the decussate, even 
pinnate condition of mature trees is derived. 

The Oreoroa species described here extend back 
to the Middle Eocene and thus appear to be early 
products of the radiation of Engelhardieae. Never­
theless, Oreoroa leaves show most of the diag­
nostic characters of Oreomunnea and Alfaroa leaves 
and are distinct from those of Engelhardia (table 
I). If the few temunally complete compound leaves 
known are typical of Oreoroa mature foliage, the 
fossils are less specialized than Alfaroa and Or­
eomunnea in this respect. The phyllotaxy of Or­
eoroa remains undetermined, and it cannot nec­
essarily be assumed that it was decussate. 

The Tertiary distribution of Oreoroa suggests that 
Oreomunnea and Alfaroa had their origin from a 
sourtheastern North American-European complex. 
We regard the apparent absence of this distinctive 
foliage type from well-studied western North 
American and Asian localities yielding engelhar­
dioid fruits to be an accurate reflection of its lim­
ited geographic range. It is likely that these areas 
harbored Engelhardia and/or its precursors. Fruits 
from the Eocene Clarno Formation of Oregon 
(MANCHESTER, in press) and Oligocene of Japan 
(TANA[ and UEMURA 1983) show more characters 
in common with EngeLhardia than with Oreomun­
nea (MANCHESTER, in press). A few leaflets of 
probable affinity with Engelhardia have been re­
covered from the Eocene of Alaska (WOLFE 1977) 
and Oregon (Clarno Formation; MANCHESTER, un­
published data) but do not have cuticle preserved 
to confirm their identity. Because of the general 
architectural similarity of entire-margined Engel­
hardio leaflets to leaves and leaflets of various di­
cot taxa, the fossil record of this foliage type re­
mains poorly understood. The fossil leaves or leaf­

lets identified as Engelhardia elfingshauseni (BERRY 
1916) from the Eocene of Mississippi do not show 
any features diagnostic of the Juglandaceae and ap­
pear to be incorrectly identified. 

Judging from the early appearance of Oreoroa, 
it is apparent that the divergence of Engelhardia 
and Oreomunnea ancestral stocks was substantially 
complete by the Middle Eocene. This may have 
resulted from the allopatric isolation of Engelhar­
dieae populations in the Paleocene or Early Eocene, 
with Oreoroa evolving in Europe and/or south­
eastern North America and EngeLhardia in western 
North America and/or Asia. There is some evi­
dence for sympatry of the two lines by the Middle 
Eocene. The staminate inflorescences of Eoengel­
hardia puryearensis from the Middle Eocene of 
Tennessee (CREPET et al. 1980) and the fruit de­
scribed as Engelhardia mississippiensis from the 
Late Eocene of Mississippi (BERRY 1916) indicate 
that forms closely related to Engelhardia may have 
coexisted with Oreomunnea-related forms such as 
Paleocarya puryearensis, Paleooreomunnea SIO­

neana, Oreoroa claibornensis, and Eokachyra 
aeolia. The extinction of Engelhardia from North 
America and of Oreoroa from Europe and south­
eastern North America apparently occurred in the 
late Tertiary. Oreomunnea and Alfaroa probably 
diverged in post-Eocene times, but fruits diagnos­
tic of Alfaroa have not been recovered from the 
fossil record. 
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