




























































































LEOPOLD, CLAY-POOLE

&
&
s Sl
o & o b & {? &
S g Ffy 5.8
& O v ¥ & & & ¢ o F
¥ ¥ & g &85 &
» N v & & & & & O N
¥ &§F I IS F 55 S /Lo 8 F
3 il
LY EFSY T EFEEES ST S 6.3-“’.;& &
S
0 AN 0 R H00 400 400 W0 40 400 40y 00 00 400 W FCE
'_._—- r._l TR L - | J I} I.._l — e }—— N ) i ; :
. 2 - - el RS 1 21k Wi-1#1
. - s - " L L L Wil
s i
2 E g o L
o] - o o = - =3 + — -
E T e s p b - L 4 cf. CYCLOCARYA ™ "™
= 17 = bs— 4 = = - b :_‘ Wit
E tuag e ’ o » - fu 3 k S WS
E‘j L p— o e = = . e Wlkim
(:: BT s - el e = 9 + - EUCOMMIA HT O WEN#
R e, 1 - — - e 3/ Wl
[ B
A L 3 - o e o o3 -
) I Whue
" eI o b — . = + cf. FREMONTIA o5 wigse
R p— b . r b -3 =1 b + ELAEAGNUS sty i
Y W - , — , m o N ,  p— . | . m " . . . 251 W-im W
FIGURE 3. Pollen diagram showing selected pollen types; percent total pollen and spores.
GYMNOSPERMS

and cf. 5. mairef (Plate 1, Figs. 5, 6). Though the genus is
cosmopolitan, the resemblance to these Selaginella
species is striking.

Large, smooth, thick-walled trilete spores (Plate
1, Fig. 10) look very much like the large spores that we
extracted from a fertile leaf fossil of Lygodim kaulfussii
(Schizaeaceae). This species is common in other middle
and late Eocene deposits in the Rocky Mountain region
(MacGinitie 1974:53, Plate 36, Fig. 10). We report similar
Eocene spores in Love et al. (1978). [in situ spores of L.
kaulfussii are illustrated by Manchester and Zavada
(1987, Fig. 12) from the late Eocene Bridger Formation of
Wyoming. They show that L. kanlfussii, with its peculiar
nonlaminar, highly dissected foliage, is related to L.
palmatiin of warm-temperate distribution in the eastern
United States. The living genus has twenty-five species
that are tropical and subtropical, with one American and
one Japanese species that range northward along the
eastern seaboard, both of which grow in summer-wet
climates. Genera of the family Schizaeaceae are primar-
ily tropical taxa. Several monolete spore types suggest
the family Polypodiaceae, which leaf evidence indicates
is a common group of the flora.
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We found pollen representation for three of
MacGinitie’s five gymnosperm families, as well as six of
his seven megafossil conifer genera, and have added
several new genera. MacGinitie compared the seeds of
fossil Abies or true fir (A. longirostris) with A. venusta
(now A, bracteata), the Santa Lucia fir that is endemic to
the Santa Lucia Mountains, Monterey County, Califor-
nia. Our pollen data agree and support this assignment.
The Abies pollen at Florissant is highly distinctive. It is
unusually large in size (140-180 pm in length; Plate 3,
Fig. 2; Plate 4, Fig. 1), and has distinctive morphology
among Pinaceae. We compared this fossil type with
many Abies species in our herbarium collections, and
find it to be an excellent match with modern pollen of A.
bracteata, a unique type, the sole member of the most
primitive section of the genus Abies (Liu 1971). In our
reference collections A. bracteata has the largest pollen in
the genus and in the family. MacGinitie’s A. longirostris
Knowlton is an important identification, especially as
the present-day A. bracteata is so isolated and has a re-
stricted range. No other representatives of this section of
Abies now live in the New World. Manchester indicates
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Genus Reevesiapollis Krutzsch 1970
Reevesiapollis triangntus (Mamczar) Krutzsch 1970

Prare 8, FIGURE 12

Description: Oblate pollen with circular amb and four
or five equatorial apertures. The apertures consist of
vestibulate pores with very short colpi (zonocolporate).
Exine uniformly reticulate. Equatorial diameter 16.5 to
20.5 pm.

Remarks: Thiele-Pfeiffer (198(:132) cites Krutzsch
(1970b}, and others, as considering the affinity of this
species to be with the Sterculiaceae, genus Reevesin,
Frederiksen (1980a:59) described similar but slightly
larger pollen as Jutratriporopolleniies stavensis Frederik-
sen 1980, and he proposed the affinily to be with the Tili-
aceae or possibly Bombacaceae. Tschudy and Van
Loenen (1970, Plate 5, Fig. 15) illustrated a comparable
form as Tiliagpotlenites sp., and Rouse (1977, Plate 1, Figs.
21, 22y recorded essentially the same form as Intratri-
poropollenites sp. A. In the lower Tertiary the families
Sterculiaceae, Tiliaceae, and Bombacaceae are difficult to
distinguish palynologically because of iransitional
pollen morphologies.

?Reevesiapollis sp.

Prare 8, Ficure 13

Description: Essentially the same as Reevesiapollis frian-
gulus, but exine sculplure distinctly striate-reticulate;
grains slightly larger than R, friongulns. Equatorial di-
ameter 24 um and 29 pm {(fwo specimens).

Remarks: This morphotype is similar in aperture struc-
ture and exine sculpture to forms assigned to Brosipollis
by Frederiksen (1988), although ?Recvesiapollis sp. is
zonoporate rather than triporate. Only two specimens
were observed.

Genus Uimipollenites Wolff emend. Srivastava 1969
Ulmipoltlenites undulosus Wolff 1934

PrLaATE 8, FIGURE 14

Description: Pollen zonoporate with three to five annu-
late pores. Arci connecting two or more pores may or
may not be present. Oblate with circular to polygonal
amb. Exine strongly rugulate. Equatorial diameter 23 to
34.5 pm,

Remarks: The affinity of this species is undoubtedly
with the Ulmaceae. Manchester (2001} recognizes two
genera of Ulmaceae in the Florissant deposits, Ulirus
and Cedrelospermum. Either or both of these genera may
be represented by Ulniipolienites undulosus. Ulniipolien-
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ites wndilosus is present in all samples of both units and
is one of the most common pollen species in the Floris-
sant palynoflora. Manchester (2001) notes that leaves
formerly referred to Zetkovs are the second most abun-
dant megafossil at Florissant; he (1989} transterred these
leaves to Cedrelospernon lineafus and presented evi-
dence indicating that Cedrelospermum is an extinct genus
of the Ulmaceae. The presence of the genus Ubnus at
Florissant also has been confirmed by Manchester
(2001), but the relative abundances of pollen and leaves
suggest that they share a common origin; thus, affinity
with Cedrefospernnmm is favored. Ulmaceous pollen from
the anthers of Cedrelosperium pervosin from the Green
River Formation in Colorado illustrated by Manchester
(1989) is smaller (18-22 pum) than specimens of Ulmipol-
lesrites undidosts from Florissant.

Zonoporate sp. A

PLaTeE 8, FIcURE 15

Description: Pollen with five or six annulate pores po-
sitioned at the equator. Oblate with circular to polygonal
amb. Exine scabrate to psilate. Equatorial diameter 24.5
to 29 pm.

Remarks: Some of the specimens included in this group
approach Plerocarya in having atyiate pores and a polygo-
nal amb. The majority of the specimens are very compa-
rable to those reported by various authors under various
names: Leopold (1974), six-pored pollen, undetermined;
Leopold (1978), cf. Trachelospermun; B. 1. Tschudy (1973,
Multiporopolienites spp.; Tschudy and Van Loenen (1970),
Juglanspollenites sp.; Wilkinson and Boulter (1980}, Polya-
triopollenites sp. Elsik (1974) assigned similar forms to
Nothofagus tschudyi. He included those forms reporied by
Leopold and Tschudy (referenced here and under Zono-
porate sp. B) as synonyms of N. tschudyl. The porate,
slightly atriate apertures and psilate to scabrate exine of
these forms argue against their having affinity with
Nothofagus, pollen of which is distinctly brevicolpate and
has echinate to baculate sculpture. Resemblance of Zono-
porate sp. A to pollen of Prerocaryn suggests affinity with
the Juglandaceae, as noted by B. D. Tschudy (1973), al-
though Leopold (1978) suggested possible affinity with
the Apocynaceae (the genus Trachelosperunin).

Zonoporate sp. B

PrLatt B, FiGuRre 16
Description: Pollen with five to seven annulate pores
positioned at equator or on one polar hemisphere. Exine
faintly scabrate. Equatorial diameter 26 pm.
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