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mm wide and 5 to 7 mm long, rounded basally, 
and tapered apically with a persistent style 1­
2 mm long and 0.25 mm wide; stigmas are not 
preserved. 

Seeds are not preserved within the capsules. 
A single well-preserved, dispersed seed on the 
same slab is elliptical, 1.55 mm long, 0.8 mm 
wide, and is attached to a tuft of hairs that 
probably represent the plumose placenta as in 
modern Populus. 

DrSCUSSION- The occurrence of deltoid 
leaves with salicoid glandular teeth (Hickey 
and Wolfe, 1975) and long petioles, together 
with racemose infructescences bearing valvate 
capsules with distinct floral disks, confirms the 
identification of this species with Populus The 
apparent flattening of the petiole perpendicular 
to the lamina suggests that these leaves were 
subject to "quaking," as in many modern Pop­
ulus species. The associated seed (Jig. 6) has an 
attached hairy placenta and is certainly sah­
caceous and characteristic of Populus. Whether 
or not the seed represents the same species as 
the frui ting twig, its presence suggests that ad­
aptation for wind dispersal of seeds occurred 
early in the evolution of Salicaceae. 

Extant species of Populus are divided into 
six sections according to Eckenwalder (1977): 
Turanga, Abaso, Leucoides, Populus (aspens, 
white poplars), Taeamahaea (balsam poplars), 
and Aigeros (cottonwoods and black poplars). 
Characters important in distinguishing the sec­
tions include morphology and persistence of 
the floral disk, presence or absence of marked 
foliar heteroblasty, overall leaf shape, distri­
bution and shape of foliar teeth, number of 
carpels, and flattened vs. round petiole cross­
section - as well as some features which are not 
known for our fossil, such as length of anthers, 
nature of winter buds, and number of ovules 
per placenta. 

We concur with previous authors (Mac­
Ginitie, 1969; Eckenwalder, 1977, 1980) that 
P. wilmatrae is most similar to P. mexieana, 
the single Iiving species of section Abaso The 
leaves of these two species share several fea­
tures that do not occur in other modem Pop­

ulus species, such as percurren t tertiary ve­
nation and the continuation of teeth along the 
flanks of the apicaL tip of the leaf. The mor­
phological uniformity of the different leaves 
attached to the fossil twig suggests that foliar 
heteromorphism along the branch (seasonal 
heterophyl1y), a characteristic of some extant 
sections ofPopulus, was minimal, as in P. mex­
ieana. Three isolated, narrow leaves of the P. 
einnamomoides type occur on the same spec­
imen and might represent conspecific foliage 
of younger trees growing in the same vicinity. 
If P. wilmatlae and P. cinnamomoides are cor­
rectly interpreted as a single species, then 
marked maturational heteroblasty is another 
feature of the Green River poplar in common 
with P. mexieana. The new information from 
reproductive material also supports affinity wi th 
section Abaso. The scar subtending each cap­
sule indicates that the floral disks were ca­
ducous, as in P. mexieana, rather than persis­
tent as in most other sections. However, the 
capsules of P. wilmaltae appear to be tri-val­
vate in contrast to those of P. mexicana which 
are predominantly bi-valvate. The tri-valvate 
condition of the fossil is common in other ex­
tant sections of Populus and might be a prim­
itive character. 

We conclude that P. wilmatlae is an extinct 
species most closely allied to extant P. mexi­
cana. By modifying the modem sectional di­
agnosis to include tri-valvate capsules, the 
Green River poplar could be placed in the ex­
tant section Abaso. It differs, however, from 
allliving Populus species in two respects. First, 
the Eocene leaves show a definite tendency 
toward palmate venation with the lowermost 
pairs of secondary veins more prominent than 
those above and visible as separate strands 
from the midrib that arise independently from 
the top of the petiole. All of the living species 
have strictly pinnate venation. Second, the 
fruiting raceme of the fossil arises from the 
same young shoot as the leaves, while in mod­
ern species the fruiting axes occur on old twigs 
subtended by leaf scars of a previous season. 

Wing (1981) noted that the tendency for pal­
mate venation is typical of Eocene Populus 
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Fig. l-7. Eocene and modem Populus. 1. Twig WIth leaves of P. wi/mallae Cockerell and attached fruiting raceme. 
Rectangle indicates posillon ofdispersed seed shown In Fig. 6, BYU 3003, xO.5. 2. Same specimen, showing attachment 
offruiting axis and petioles to twig. Raceme bears at least eight capsules. x 1.5.3. Detail of raceme, showing attachment 
of pedicels to raceme and floral disk scars subtending unopened valvate capsules, x 5. 4. Another capsule on same a)(is, 
showing floral disk scar and style, x 5. S. P. meX1Cana ssp. d/morpha (T.S. Brandeg.) Eckenw., from Guasave, Sinaloa, 
MEX, valvale capsule with floral disk scar and style for companson with Fig. 5, UC651720 = HS. Gentry 5950, x 5. 
6. Detail ofdispersed seed shown in Fig. 1, showing attached placental hairs (an-ows). x) 0.7. P. mexlcana ssp. d/lnorpha 
from El Fuene, Sinaloa. MEX, seed With attached placental hairs, M02703736 = M. Medina C. 2162. x 10. 
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leaves from various localities in North Amer­
ica and suggested that it may reflect a "palmate 
dilleniid ancestry" of the Sahcaceae. Archi tec­
turally, the leaves of P. wilmattae fall between 
those of extant Populus with true pinnate ve­
nation and those ofthe extant palmate dilleniid 
genus Idesia (Hickey and Wolfe, 1975) which 
has true palmate venation. 

With only one specimen it is difficult to say 
whether the position of the fruiting axis shown 
in Fig. 1was typical for the species. The raceme 
appears to have arisen from an axillary bud 
within the young leafy shoot whereas in extant 
species the inflorescences develop from buds 
on old growth of the preceeding season. The 
fossil species apparently flowered and fruited 
while the shoot had expanded leaves. In extant 
Populus species, flowering occurs on old wood 
prior to the flush of spring leaves, permitting 
pollination to take place while the branches are 
relativelv free of leaves. Thus the fossil might 
not have been as well adapted for wind pol­
lination as the extant species. 

The Salicaceae appears to have been essen­
tially modern in most fruit and foliage char­
acters by the Middle Eocene. In addition to 
Populus, the Green River Formation produces 
abundant foliage of Salix (Brown, 1934; 
MacGinitie, 1969). A particularly important 
specimen figured by Brown (1929, as Carpo­
lithus serraufolius) shows two elongate, slender 
leaves attached to a twig with a terminal fruit­
ing raceme. Re-examination of the specimen 
shows that the fruits are valvate capsules and 
indicates that it is attributable to modern Salix. 
The presence of both extant genera of the Sal­

icaceae in the Eocene contrasts with the abun­
dance of extinct genera known in many other 
angiosperm families at that time. 
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