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sexine, endosexine and nexine each about
0.5 micron thick; design distinctly granulate;
surface smooth. Exine usually crossed by
several folds. About 15-20 foramina dis-
tributed over the whole exine; foramina
round to oval, 1.5-2.5 microns in diameter;
no labra, annuli or atria present.

Holotype: Pl. 2, figs. 30-31, slide 10558
A-1, 26.9 x 121.1, Gosport Sand at Little
Stave Creek, Clarke County, Alabama.

Remarks: Juglanspollenites infrabaculatus
is characterized by its lack of aperture
structure and by its distinct infrabaculate
(tegillate) sexine structure and granulate
design. This combination of characters is not
typical of either the Juglandaceae or the
Chenopodiaceae.

Occurrence: The known range is from the
lower Gosport Sand to the lower Forest Hill
Sand and the lower Red Bluff Clay; “in-
frequent” to “occasional” in 28/56 counted
samples.

Genus MONOSULCITES Couper, 1953
emend. Potonié, 1958

Monosulcites COUPER, 1953, New Zealand Geol.
Surv. Paleont. Bull. 22, p. 65, pl. 8, figs.
130-133. .

Monosulcites Couper emend. POTONIE, 1958,
Beih. Geol. Jahrb., no. 31, p. 95, pL 11, fig.
1:388

Navisulcites ANDERSON, 1960, New Mexico Bur.
Mines Min. Res., Mem. 6, p. 27, pl. 3, fig. 5.

Remarks: The sulcus in palm-like grains
varies from gaping to closed to overlapping
within one species. This variation occurs in
the type species of Monosulcites, M. mini-
mus (Cookson, 1947) Couper, 1953. Navi-
sulcites was defined by Anderson (1960) as
differing from other genera because the
grains had gaping sulci, but this does not
appear to be a character upon which a genus
or perhaps even a species can be dis-
tinguished. In addition, the holotype of
Monosulcites minimus itself has a gaping
sulcus.

MONOSULCITES ASYMMETRICUS
Frederiksen, n. sp.

PL 2, figs. 23, 28-29, 34-35
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Description: Size 10-32 microns, mean 22
microns, holotype 23 microns. Outline of
the typical grain is asymmetrically oval, with
the widest part closer to one end than the
other, like many palm grains; a few grains
are elliptical or lenticular; ends usually
pointed; length/width 1.2-1.5. Exine about
0.7-1 micron thick, sexine:nexine 2:1;
psilate or rarely faintly infrapunctate. Sulcus
extends nearly full length of grain; sulcus
apparently with marginal thickenings about
0.5 micron wide, although these may only
be the upturned edges of the sulcus. Sulcus
typically slightly open; may be gaping or
overlapping.

Holotype: Pl. 2, figs. 28-29, slide 10558
A-1, 434 x 120.5, Gosport Sand at Little
Stave Creek, Clarke County, Alabama.

Remarks: Monosulcites minimus (Cook-
son, 1947) Couper, 1953, has a thicker
exine; Monocolpopollenites zievelensis Pflug
in Thomson and Pflug, 1953, is typically
lenticular in outline. The botanical affinity is
probably Palmae, although the grains of
other monocotyledons are also similar, e.g.,
Libertia grandiflora Sweet (Iridaceae) illus-
trated by Cranwell (1953, pl. 6, fig. 14).

Occurrence: The known range is from the
upper Cockfield Formation and the lower
Gosport Sand to the lower Forest Hill Sand
and the lower Red Bluff Clay; “infrequent”
to “occasional” in 32/56 counted samples.

Genus CONFERTISULCITES
Anderson, 1960

CONFERTISULCITES FUSIFORMIS
Frederiksen, n. sp.

Pl. 3, figs. 6-8

Monosulcites sp. TSCHUDY and VAN LOENEN,
1970, U.S. Geol. Surv. Prof. Paper 643-E, pl. 1,
fig. 9.

Description: Size 35-97 microns (mostly
45-85 microns), mean 63 microns, holotype
68 microns. Outline elongate-lenticular with
pointed ends; length/width 3-5.5. Exine 1
micron thick; sexine:nexine 3:1; psilate.
Sulcus extends full length of grain; it is
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slightly open or the edges are slightly over-
lapping along the whole length.

Holotype: Pl. 3, fig. 6, slide 10650 A-2,
27.1 x 123.0, Yazoo Clay near Cynthia,
Hinds County, Mississippi.

Remarks: Confertisulcites fusiformis is
characterized by its spindle-shaped outline
(fusiformis, Latin, “spindle-shaped”). Con-
fertisulcites knowltonii Anderson, 1960, and
Magnolia scotica Simpson, 1961, are ellip-
tical, with rounded ends; Monocolpopol-
lenites magnus Kedves, 1961, is relatively
broader and is psilate, chagrenate or infra-
granulate, that is, it looks more like modern
Magnolia pollen than Confertisulcites fusi-
formis does. C. fusiformis may belong to the
Magnoliaceae, however.

Occurrence: The known range is from the
upper Cockfield Formation and the upper
Gosport Sand to the top of the Yazoo Clay;
possibly occurs also in the lower Forest Hill
Sand; “infrequent” in 11 or 12/56 counted
samples.

Genus LILIACIDITES Couper, 1953

LILIACIDITES VITTATUS
Frederiksen, n. sp.

Pl. 3, figs. 1-5

Liliacidites sp. TSCHUDY and VAN LOENEN,
1970, U.S. Geol. Surv. Prof. Paper 643-E, pl. 1,
figs. 17-18.

Description: Size 28-38 microns, mean 34
microns, holotype 35 microns. Broadly len-
ticular in outline, the ends slightly pointed;
length/width 1.1-1.5. Reticulate; muri in
optical section ribbon-like, discontinuous
and clavate, with the clavae 0.5-3 micron
apart; between clavae, muri are supported by
thin bacula. Exine including reticulum 2
microns thick; exine proper 0.5-0.7 micron
thick, baculate interval 0.3-0.5 micron high,
muri 0.7-1 micron high. Muri 1 micron wide
and duplibaculate in design (Tschudy and
van Loenen, 1970, pl. 1, fig. 18); lumina
polygonal, about 2-3 microns in diameter on
proximal face, 10-12 lumina present down
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length of grain; lumina may be smaller near
sulcus. Sulcus extends full length or nearly
full length of grain; usually slightly open,
without thickened margins.

Holotype: Pl. 3, figs. 1-2, slide 10627
A-1,17.7 x 109.6, Forest Hill Sand at Forest
Hill, Hinds County, Mississippi.

Remarks: Monocolpopollenites papillosus
Thomson and Pflug, 1953, has smaller
lumina (more lumina present down length of
grain). The epithet vittatus (Latin, “bound
with a ribbon”) refers to the ribbon-ike
appearance of the muri in optical section.
The botanical affinity may be Palmae; how-
ever, of all species of monosulcate pollen
grains observed in the Jackson Stage and
adjacent strata, Liliacidites vittatus is the
most likely to belong to Myristica (Myris-
ticaceae), seeds of which were reported by
Berry (1924) from upper Eocene or Oligo-
cene strata of Texas.

Occurrence: The known range is from the
middle of the Gosport Sand to the lower
Forest Hill Sand and the upper Red Bluff
Clay; “infrequent” to ‘“‘occasional” in 22/56
counted samples.

LILIACIDITES TRITUS
Frederiksen, n. sp.

Pl 3, figs. 13-16

Monosulcites sp. TSCHUDY and VAN LOENEN,
1970, US. Geol. Surv. Prof. Paper 643-E, pl. 1,
figs. 10, 14.

Description: Size 32-39 microns, mean 34
microns, holotype 33 microns. Outline more
or less oval; may be slightly polygonal or
asymmetrical; ends rounded to slightly
pointed; length/width 1.3-1.9. Exine about
0.3 micron thick excluding ornamentation;
distinctly reticulate, the muri clavate in
optical section and simpli- to duplibaculate in
design. Muri 1 micron high and 0.7-1 micron
wide; lumina round to polygonal to oval, 0.5
x 0.5 micron-0.5 x 1 micron in size on
proximal side; lumina may be slightly
smaller on distal side near sulcus. Sulcus
extends full length or nearly full length of
grain; sulcus gaping, slightly open all along



No. 2

its length, or edges overlapping; edges of
sulcus turned up so that the edges look
thickened.

Holotype: Pl. 3, figs. 13-14, slide 10558
A-1, 34.6 x 115.3, Gosport Sand at Little
Stave Creek, Clarke County, Alabama.

Remarks: Liliacidites variegatus Couper,
1953, has narrower muri; Monocolpopol-
lenites pflugii Takahashi, 1961, has a shorter
sulcus, and the muri are narrower and are
baculate in optical section; Monocolpopol-
lenites areolatus retareolatus Pflug in Thom-
son and Pflug, 1953, is indistinctly rugulate
to reticulate. The epithet fritus means “fa-
miliar, commonplace” in Latin and refers to
the large number of samples in which this
species occurs. The botanical affinity is
probably Palmae, but Astelia trinervia T.
Kirk of the Liliaceae (illustrated by Cran-
well, 1953, pl. 5, fig. 12) also look similar.

Occurrence: The known range is from the
upper Cockfield Formation and the lower
Gosport Sand to the lower Forest Hill Sand
and the upper Red Bluff Clay; “infrequent”
to “common” in 50/56 counted samples.

Genus CUPULIFEROIDAEPOLLENITES
Thomson in Potonié, et al., 1950
ex Potonie, 1960

CUPULIFEROIDAEPOLLENITES CERTUS
Frederiksen, n. sp.

Pl. 3, figs. 9-12

Tricolpopollenites sp. TSCHUDY and VAN
LOENEN, U.S. Geol. Surv. Prof. Paper 643-E,
pl. 4, ?fig. 1.

Description: Size 15-26 microns, mean 20
microns, holotype 18 microns. Prolate to
subprolate. Tricolpate, colpi extending
nearly full length of grain; edges of colpi
slightly  thickened; colpi with distinct
geniculi, sides of colpi pinched together at
the geniculi. Exine 0.7-1 micron thick, sex-
ine:nexine 2:1, psilate to faintly punctate.

Holotype: Pl. 3, figs. 9-10, slide 10558
A-1, 36.2 x 115.2, Gosport Sand at Little
Stave Creek, Clarke County, Alabama.
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Remarks: Cupuliferoidaepollenites certus
is characterized by its distinct geniculi
(certus, Latin, “definite, certain,” referring
to the strongly expressed geniculi). Pol-
lenites nodus Doktorowicz-Hrebnicka, 1960,
is larger. Tricolpopollenites liblarensis fallax
(Potonié, 1934) Thomson and Pflug, 1953,
is smaller and less sharply geniculate.
Potoni¢ (1934, p. 70) used the name Pollen-
ites fallax distentus for larger, more dis-
tinctly geniculate specimens like C. certus,
but he did not illustrate a specimen of P.
fallax distentus, and the taxon is therefore
invalid. The botanical affinity of C. certus
may be Leguminosae; similar modern pollen
are found, e.g., in Priotropis cytisoides Wight
and Arm and in Dorycnium suffruticosum
Villars. A few grains of C. certus may also
represent Laguncularia (Combretaceae), al-
though in the latter genus the grains are
usually more spheroidal than in C. certus.

Occurrence: The known range is from the
lower Gosport Sand to the upper Red Bluff
Clay; “infrequent” to “occasional” in 19/56
counted samples.

Genus FOVEOTRICOLPITES Pierce, 1961

FOVEOTRICOLPITES PROLATUS
Frederiksen, n. sp.

PL. 3, figs. 17-22

Description: Size 22-30 microns, mean 25
microns, holotype 30 microns. Typically
prolate, occasionally subprolate. Tricolpate,
colpi extending nearly full length of grain,
margins not thickened. Exine 1.5 microns
thick; tegillate; ectosexine, endosexine and
nexine each about 0.5 micron thick; fo-
veolae about 0.3 micron in diameter; ecto-
sexine lumpy in optical section.

Holotype: Pl. 3, figs. 20-22, slide 10663
A-1, 16.2 x 122.1, Moodys Branch Forma-
tion near Rose Hill, Jasper County, Missis-
sippi.

Remarks: Foveotricolpites sphaeroides
Pierce, 1961, is subprolate and has thickened
colpi margins. The botanical affinity of F.
prolatus is unknown.
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Figures
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28-29.
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PLATE 3

All specimens magnified 800 X

Liliacidites vittatus Frederiksen, n. sp. . . ovevev e, 80
(1-2) Holotype; slide 10627 A-1, 17.7 x 109.6.
(3-5) Paratype; slide 10556 A-1, 25.5 x 122.9.

Confertisulcites fusiformis Frederiksen, n.sp. ....oovvnivnnnnnnn 79
(6) Holotype; slide 10650 A-2, 27.1 x 123.0.
(7) Paratype; slide 10556 A-1, 25.3 x 123.1.
(8) Paratype;slide 10659 A-2,19.5 x 114.5.

Cupuliferoidaepollenites certus Frederiksen, n.sp. ................ 81
(9-10) Holotype; slide 10558 A-1, 36.2 x 115.2.
(11-12) Paratype;slide 10553 A-1, 39.6 x 114.1.

Liliacidites tritus Frederiksen, n. sp. «...ovvuuieeeeeinneneeenn. 80
(13-14) Holotype; slide 10558 A-1, 34.6 x 115.3.
(15-16) Paratype; slide 10661 A-2, 22.1 x 109.3.

Foveotricolpites prolatus Frederiksen, n.sp. . ... 81
(17-18) Paratype; slide 10663 A-1, 16.4 x 124.9.

(19) Paratype; slide 10558 A-1, 34.8 x 118.0.

(20-22) Holotype; slide 10663 A-1, 16.2 x 122.1.

Fraxinoipollenites medius Frederiksen, n.sp. ......... ..., 84
(23-24) Holotype; slide 10663 A-1,16.9 x 118.7.
(25-27) Paratype; slide 10556 A-1, 34.4 x 112.2.

Cupuliferoipollenites brevisulcatus Frederiksen, n.sp. . ........... .. 85
(28) Holotype; slide 10645 A-2, 29.6 x 115.0.
(29) Paratype;slide 10645 A-2, 29.4 x 115.0.

Albertipollenites? araneosus Frederiksen, n.sp. ... ............... . 84
(30-31) Holotype; slide 10656 A-1, 31.9 x 108.9.

(32-33) Paratype;slide 10653 A-1, 28.9 x 113.8.

(34) Paratype, a specimen with ragged colpus floors, appearing
tricolporate; slide 10637 A-1, 31.9 x 122.4.

Sources of specimens (for localities, see Table 1): Gosport Sand—figs. 3-5, 7, 9-10, 13-14,
19, 25-27, loc. 11; Cockfield Fm.—Moodys Branch Fm. contact zone—figs. 28-29, loc. 5;
Moodys Branch Fm.—figs. 17-18, 20-24, loc. 6; figs. 11-12, loc. 11;Yazoo Clay—figs. 6,
30-33, loc. 4; fig. 34, loc. 5; North Twistwood Creek Clay Member—figs. 8, 15-16, loc. 6;
Forest Hill Sand—figs. 1-2, loc. 3.
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Occurrence: The known range is from the
upper Cockfield Formation and the lower
Gosport Sand to the upper Red Bluff Clay;
“infrequent” in 17/56 counted samples.

Genus FRAXINOIPOLLENITES Potonié,
1951a ex Potonié, 1960

FRAXINOIPOLLENITES MEDIUS
Frederiksen, n. sp.

PL. 3, figs. 23-27

Description: Size 3044 microns, mean 36
microns, holotype 35 microns. Prolate or
occasionally perprolate (length/width
1.7-2.2); autline elongate oval with flattened
ends. Tricolpate, colpi extending nearly full
length of grain; margins may be slightly
thickened. Exine 1-1.3 microns thick includ-
ing ornamentation, exine proper about 0.3
micron thick. Finely reticulate; muri in
optical section finely clavate, clavae 0.7-1
micron high, muri 0.3-0.5 micron high;
lumina 0.3-0.5 micron in diameter.

Holotype: Pl. 3, figs. 23-24, slide 10663
A-1, 16.9 x 118.7, Moodys Branch Forma-
tion near Rose Hill, Jasper County, Mis-
sissippi.

Remarks: Fraxinoipollenites pudicus
(Potonié, 1934) Potonié, 1960, is larger;
Tricolpopollenites haraldii Manum, 1962, is
smaller; Menispermum scoticum Simpson,
1961, has a smaller length/width (about
1.5). The specific epithet (medius, Latin for
“middle”) refers to the medium size of the
grains in the species. The botanical affinity is
unknown; the grains are larger and more
prolate than in typical Fraxinus.

Occurrence: The known range is from the
upper Gosport Sand to the lower Forest Hill
Sand and the upper Red Bluff Clay; “in-
frequent” to “occasional” in 20/56 counted
samples.

Genus ALBERTIPOLLENITES Srivastava,
1969
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ALBERTIPOLLENITES? ARANEOSUS
Frederiksen, n. sp.

Pl 3, figs. 30-34

Description: Size 21-37 microns, mean 29
microns, holotype 33 microns. Prolate; out-
line oval, poles broadly to narrowly
rounded. Tricolpate, colpi extending nearly
full length of grain, ends of colpi typically
broadly rounded (Pl 3, fig. 31), colpi
margins slightly thickened. Bases of colpi
sometimes torn or ragged—some specimens
appear to be raggedly tricolporate (PL. 3, fig.
34). Exine excluding ornamentation 1
micron thick; sexine:nexine 3:1. Reticulate,
the muri clavate in optical section, clavae
0.7-1 micron high, muri 0.3 micron high;
muri 0.3 micron wide, lumina 1.5-2.5
microns in diameter.

Holotype: Pl. 3, figs. 30-31, slide 10656
A-1, 31.9 x 108.9, Yazoo Clay near Cynthia,
Hinds County, Mississippi.

Remarks: Albertipollenites? araneosus is
characterized by its rather large lumina and
narrow muri; the specific epithet (araneosus,
Latin, “full of cobwebs”) refers to the
ornamentation. Tricolpites bathyreticulatus
Stanley, 1965, is oblate; Tricolpites gerani-
oides Couper, 1960, has wider muri and is
larger. According to Srivastava’s definition
(1969, p. 54-55), Albertipollenites includes
coarsely reticulate, tricolpate grains in which
the reticulum does not become finer toward
the colpi. The genus is also defined as
containing “oblate to spheroidal” grains. To
the writer’s knowledge no genus has yet
been proposed for prolate, coarsely reticu-
late, tricolpate grains like Albertipollenites?
araneosus. However, at present the new
species is tentatively assigned to Albertipol-
lenites rather than to a new genus. The
botanical affinity of A.? araneosus is un-
known.

Occurrence: The known range is from the
upper Cockfield Formation to the lower
Forest Hill Sand and the upper Red Bluff
Clay; “infrequent” to “occasional” in 21/56
counted samples.
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Genus CUPULIFEROIPOLLENITES
Potonié, 1951a ex Potonié, 1960

CUPULIFEROIPOLLENITES
BREVISULCATUS
Frederiksen, n. sp.

Pl 3, figs. 28-29

Description: Size 14-21 microns, mean 17
microns, holotype 19 microns. Prolate; sides
straight and poles broadly rounded. Tricol-
porate; colpi about 0.5 micron wide, ex-
tending only 1/2-3/5 length of grain, margins
not thickened; ora lalongate, typically 1.5-2
x 4-4.5 microns. Exine 0.5-0.7 micron thick
at poles and about 1 micron thick at
equator; thickening produces darkened equa-
torial band 6-7 microns wide. Nexine every-
where very thin. Exine psilate.

Holotype: Pl. 3, fig. 28, slide 10645 A-2,
29.6 x 115.0, Cockfield Formation-Moodys
Branch Formation contact zone at Jackson,
Mississippi.

Remarks: Cupuliferoipollenites brevisul-
catus is characterized by its short colpi and
prominent, lalongate ora and by the equa-
torial thickening of the exine (brevis, Latin
for “short;” sulcatus, Latin for “furrowed;’
referring to the short colpi). The species may
belong to the Umbelliferae.

Occurrence: The known range is from the
upper Cockfield Formation to the top of the
Yazoo Clay; “infrequent” to “‘occasional” in
14/56 counted samples.
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