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hardia-complex. The Oreomunnea-complex has 
not been recognized previously because the fossil 
fruits were consistently labeled Engelhardia. It 
is there[ore probable that Engelhardia-like plants 
were not as abundant and did not occur ill as di­
verse forms (as renected by the fruit types) during 
the Tertiary as the Oreol71unnea-like plants, which 
formed a large complex of fossil types. 

Reports of Paraoreomunnea-like fruits from dif­
ferent localities at various ages through the Ter­
tiary (e.g., Berry, 1916; MacGinitie, 1969; Akh­
metyev and Bratzeva, 1973) demonstrate that the 
vegetational associations and climates in which 
these plants grew varied. Thus the fossils prob­
ably are not good indicators of paleoclimate or 
paleohabitat. 

The winged fruits of the Oreomunnea-complex 
are modified for wind dispersal. The same floral 
segments participate in the formation of wings in 
Oreomunnea and Engelhardia (Stone, 1973). 
This seems to suggest early close affinities of these 
two genera. It is evident from the fossil record 
that variety in wing form and fruit size occurred 
in the Oreomlll1nea-complex. In Paleooreomlll7­
nea there seems to be a shift toward large nuts. 
Stone (1973) suggests that a shift in the mech­
anism of dispersal from wind to animal is closely 
associated with a trend toward increased nut size 
[Ind protection by a ligneous shell or thick husk. 
However, Paleoareomunnea lacks any thick husk 
and was probably wind dispersed. The evolution 
of winged fruits probably followed two separace 
lines of development. In onc line the floral bract 
was modified for the formation of wings. This 
Jine has an early pollen histOiy and is represented 
by numerous fossil forms as well as the modern 
genera, Oreomunnea and Engelhardia. The other 
line of evolution also has an early pollen record 
but the two adaxial bracteoles are modified into 
wings for wind dispersal. This evolutionary trcnd 
is represented by Hooleya in the fossil record and 
the modern genera Platycarya and Plerocarya. 

Stone ( 1973) proposed "two independent 
evolutionary pathways" for the development of 
animal-dispersed fruits. One pathway includes 
A lfaroa, leading from an Engelhardia-Oreomun­
nea line, and the other pathway includes the fruits 
of luglans and Carya, leading from a Plafycarya 
and Pterocarya line. These two basic lines of 
evolution from wiod to animal dispersal seem to 
have ancient and independent histories. The well­
developed animal dispersal strategy can be seen 
in luglans-like fruits by Middle Eocene time 
(Scott, 1954), but there is no published fossil 
record of Alfaraa-like fruits. 

The presence of several genera of OreOll1l.1l1nea­
like [Ind Engelhardia-Jike fruiLs in the Paleocene 
suggests the early initi[I1 divergence of the generic 
lines of Oreomunnea and Engelhardia. The mod­
ern	 nature of some features of the Oreomunnea­
like fruits indicates that the major morphological 

fruit characters, important in distinguishing the 
two genera today, were alrcc\dy well established 
by the Middle Eocene. The fossil plants seemed 
to occupy a variety of eovironments. Their winged 
fruits were variously adapted for dispersal as evi­
denced by the variety oC wing shapes and seed 
sizes and the entire Oreomunnea-complex was 
much more diverse and more widely distributed 
than at present. 

The evolutionary history of the Juglandaceae is 
ancient, rich in morphological diversity, and char­
acterized by a variety of adaptive strategies. Al­
though only a very small part of that history is 
considered in this paper, what is presented here 
begins to reveal the time, extent, and place of 
some of the types of radiations that Look place in 
the family. 
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