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30-33. ]uglanspollenites infrabaculatus Frederiksen, n. sp. 
(30-31) Holotype; slide 10558 A-1 , 26.9 x 121.1. 
(32-33) Para type; slide 10864 A-2, 24.0 x 125.2. 
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Sources of specimens (for localities, see Table 1): Gosport Sand-Hgs. 14, 21-23, 28-31, 
34-35, loc. 11; Moodys Branch Fm.- ftg. 4, loc. 5; fig. 13, loc. 6; Yazoo Clay- ftgs. 15-16, 
32-33, loc. 2; Hgs. 17-18, loc. 4; figs. 1-2, 12, loc. 5; North Twistwood Creek Clay 
Member-Hg. 6, loc. 7; figs. 7-8, 19-20, loc. 11; Shubuta Clay Member- fig. 5, loc. 8; fig. 3, 
loc. 11; Forest Hill Sand - figs. 9-10, 24-27, loc. 3; Red Bluff Clay- Hg. 11, loc. 8. 

Remarks: Echiperiporites akanthos van 
der Hammen and Wymstra, 1964, is peripor­
ate but otherwise seems to be similar to E. 
tschudyi. The genus Echiperiporites is here­
with emended to include stephanoporate 
grains, as there appears to be no good reason 
why separate genera should be maintained 
for the two aperture types. Malvacearumpol­
lis bakonyensis Nagy, 1962, has much larger 
grains than described species of Echiperipor­
ites, and the grains have massive, rounded 
spines. The botanical afftnity of Echiperipor­
ites tschudyi is probably Malvaceae; the 
ornamentation is that of a typical malvace­
ous grain, and a number of modern species 
of the family have a vestibulate aperture 
structure. 

Occurrence: The known range is from the 
lower Gosport Sand to the upper Red Bluff 
Clay; "infrequent" in 10/56 counted 
samples. 

Genus PARSONSIDITES Couper, 1960 

PARSONSIDITES CONSP ICUUS 
Frederiksen, n. sp. 

Pl. 2, Hgs. 24-27 

Multiporop ollenites sp. TSCHUDY and VAN 
LOENEN, 1970, U.S. Geol. Surv. Prof. Paper 
643·E, pl. 3, figs. 31·32. 

Description: Size 18-28 microns, mean 23 
microns, holotype 24 microns. Outline 
round. Exine 1 micron thick; tegillate; ecto­
sexine and nexine each slightly thinner than 
endosexine; infra punctate, often indistinctly 

so. About 15-20 foramina distributed over 
the entire exine, 2-2.5 microns in diameter; 
annuli present, 5-7 microns in diameter; 
exine at the annuli 1.5 microns thick, 
increase in exine thickness due to thickening 
of endosexine, design of the annuli distinctly 
punctate to granulate; no atria present. 

Holotype: Pl. 2, figs. 24-25, slide 10627 
A-2, 20.9 x 120.9, Forest Hill Sand at Forest 
Hill, Hinds County, Mississippi. 

Remarks: Parso nsidites conspicuus is 
characterized by the large, distinct, infra­
punctate annuli to which the specific epithet 
refers. Multip o ropollenites maculosus 
(Potonie, 1931c) Thomson and Pflug, 1953, 
is larger but has smaller foramina and annuli. 
Parsonsidites psilatus Couper, 1960, is larger, 
and its annuli do not have such a distinct 
design. The botanical afftnity is probably 
Chenopodiaceae. 

Occurrence; The known range is from the 
lower Moodys Branch Formation to the 
lower Forest Hill Sand and the upper Red 
Bluff Clay; "infrequent" in 22 or 23/ 56 
counted samples. 

Genus JUGLANSPOLLENITES 
Raatz, 1937 

J UG LANSPOLLENITES 
INFRABA CU LATUS 

Frederiksen, n. sp. 

Pl. 2, figs. 30-33 

Description: Size 21-33 micro ns, mean 27 
micro ns, holotype 27 microns. Outline 
round to slightly polygonal. Exine about 1.5 
microns thick ; distinctly tegillate ; ecto-
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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: ]uglanspollenites 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 J uglandaceae 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, 1 9 53 
emend. Potonie, 1958 

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

Monosuldtes Couper emend. POTONIE, 1958, 
Beih. Geol. Jahrb., no. 31, p. 95, pl. 11, fig. 
133. 

Nauisulcites 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 

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, 43.4 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, 19 53, 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 (lridaceae) 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 

CONFERTJSULC!TES 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. I , 
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, Hg. 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 
(jusiformis, Latin, "spindle-shaped"). Con­
fertisulcites knowltonii Anderson, 1960, and 
Magnolia scotica Simpson, 1961, are ellip­
tical, with rounded ends; Monoco lpopol­
lenites magnus Kedves, 196 1, is relatively 
broader and is psilate, chagre nate or infra­
granulate, that is, it loo ks more like modern 
Magnolia pollen than Confertisulcites fusi­
formis does. C. fusiform is 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 

LILIA CIDITES VITTA T US 
Frederiksen, n. sp . 

Pl. 3, Hgs . 1-5 

Liliacidites sp. TSCHUDY and VAN LOENEN, 
1970, U.S . Geol. Surv. Prof. Paper 643-E , pl. 1, 
figs. I 7·18. 

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, Hg. 18) ; lumina 
polygonal, about 2-3 microns in diameter on 
proximal face, 10-12 lumina present down 

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, Hgs. 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, 19 53 , has smaller 
lumina (more lumina present down length of 
grain). The epithet vittatus (Latin, "bound 
with a ribbon") refers to the ribbon-like 
appearance of the muri in optical section. 
The b otanical 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 (1 924) 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. 

LILIA CIDITES TRIT US 
Frederiksen, n. sp. 

Pl. 3 , Hgs. 13-16 

Monosulcites sp. TSCHUDY and VAN LOENEN, 
1970, U.S . 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~.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 
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its length, or 
sulcus turned 
thickened. 

edges overlapping; edges of 
up so that the edges look 

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 ; Monocolpop ol­
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 tritus means "fa­
miliar, commonplace " in Latin and refers to 
the large number of samples in which this 
species occurs. The botanical afHnity is 
probably Palmae , but Astelia trinervia T. 
Kirk of the Liliaceae (illustrated by Cran­
well, 1953, pl. 5, ftg. 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 Potonie, et al., 1950 

ex Potonie, 1960 

CUPULIFEROIDA EPOLLENITES CERTUS 

Frederiksen, n. sp. 

Pl. 3, fJgs . 9-12 

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

Description: Size 15-26 microns, mean 20 
microns, holotype 18 microns. Prolate to 
s u bprolate. Tricolpate, col pi extending 
nearly full length of grain ; edges of colpi 
slightly thickened; col pi 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: Pi. 3, figs . 9-10, slide 10558 
A-1, 36.2 x 115.2, Gosport Sand at Little 
Stave Creek, Clarke County , Alabama. 

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 
(Potonie, 1934) Thomson and Pflug, 19 53, 
is smaller and less sharply geniculate. 
Potonie (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 11occasional" 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: Pi. 3, fJgs. 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 affmity of F. 
pro latus is unknown. 
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Liliacidites vittatus Frederiksen, n. sp . ...... . ................. · · 80 

(1-2) Holotypc; slide 10627 A-1, 17.7 x 109.6. 
(3-5) Para type; slide 10556 A-1, 25.5 x 122.9. 

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

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

. ........ ····· .. 79 

. .......... . .... 81 

Liliacidites tritus Frederiksen, n. sp. . . . . . . . . . . . 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 pro latus Frederiksen, n. sp . ........ . .... .... .... 81 

(17-18) Para type; slide 10663 A-1, 16.4 x 124.9. 
(19) Pararype; 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) Holorype; slide 10663 A-1, 16.9 x 118.7. 
(25-27) Paratype;slide 10556 A-1, 34.4 x 112.2. 

Cupul1jeroipollerlites brevisulcatus Frederiksen, n. sp . .. ......... . .. 85 
(28) Holotype;slide 10645 A-2, 29.6 x 115.0. 
(29) Pararype; slide 10645 A-2, 29.4 x 115.0. 

Albertipollenites? araneosus Frederiksen, n. sp. 
(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) Pararype, a specimen with ragged col pus 
tricolporate; slide 10637 A-1, 31.9 x 122.4. 

.. ............ 84 

floors, appearing 

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.- ftgs . 17-18, 20-24, loc. 6; figs. 11-12, loc. 11;Yazoo Clay-ftgs. 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 Potonie, 
1951a ex Potonie, 1960 

FRAX!NOIPOLLENITES MEDIUS 
Frederiksen, n. sp. 

Pl. 3, ftgs. 23-27 

Descrip tion: Size 3044 microns, mean 36 
microns, holotype 35 microns. Prolate or 
occasiona lly perprolate (length/width 
1.7-2.2); outline elongate oval with flattened 
ends. Tricolpate, colpi extending nearly full 
length of grain; margins may be slightly 
thicke ned . 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-D.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 
(Potonie , 1934) Potonie, 1960, is larger; 
Trico lpopollenites haraldii Manum, 1962, is 
smaller ; Menispermum scoticum Simpson, 
1961, has a smaller length/width (about 
1.5). The specillc 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 ALBER TIPOLLENITES Srivastava, 
1969 

ALBERT!POLLEN!TES? 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, Hg. 
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, Hgs. 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 defmition 
(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 defmed 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 CUPULIFEROIPOLLENJTES 
Potonie, 1951a ex Potonie, 1960 

CUPU L IF ERO !POL LEN IT ES 

BREVISULCAT US 
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 1/2-3/5length 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 ] ackson, 
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 col pi). 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. 

VI. REFERENCES 

ANDERSON, R. Y., 1960, Cretaceous-Tertiary 
palynology, eastern side of the San Juan basin, 
New Mexico: New Mexico Bur. Mines and 
Mineral Resources Mem. 6, 58 p. 

BERRY, E. W., 1924, The Middle and Upper 
Eocene floras of southeastern North America: 
U.S. Geol. Survey Prof. Paper 92, 206 p. 

BOLKHOVITINA, N. A., 1961, Fossil and modem 
spores of the Schizaea family: Trudy Geol. Inst. 
Acad. Sci. USSR, no. 40, 177 p. (in Russian). 

COOKSON, I. C., 194 7, Plant microfossils from 
the lignites of Kerguelen Archipelago: B.A.N.Z. 
Antarct. Res. Exped. (1929-3 1) Repts., Ser. A, 
v. 2,pt. 8, p.l27-142. 

COUPER, R. A., 1953, Upper Mesozoic and 
Cainozoic spores and pollen grains from New 
Zealand: New Zealand Geol. Survey Paleont. 
Bull. 22, 77 p. 

COUPER, R. A., 1960, New Zealand Mesozoic and 
Cainozoic plant microfossils: New Zealand 
Geol. Survey Paleont. Bull. 32, 87 p. 

CRANWELL, L. M., 1953, New Zealand pollen 
studies, the monocotyledons: Auckland Inst. 
Mus. Bull. no. 3, 91 p. 

DOKTOROWICZ-HREBNlCKA, JULIA, 1960, 
Correlation of brown coal seams from the 
provinces of Poznan and Bydgoszc,z: Inst. Geol., 
Wan;aw, Bull. 157, p. 223-243. 

ELSIK, W. C., 1968, Palynology of a Paleocene 
Rockdale lignite, Milam County, Texas. I. Mor· 
phology and taxonomy: Pollen et Spores, v. 10, 
p. 263-314. 

ENGELHARDT, D. W., 1964a, Plant microfossils 
from the Eocene Cockfield Formation, Hinds 
County, Mississippi, in Mississippi geologic re· 
search papers- 1964: Mississippi Geol. Survey 
Bull. 104, p. 65-96. 

ENGELHARDT, D. W., 1964b, A new species of 
Gothanipollis Krutzsch from the Cockfield 
Formation (Middle Eocene} of Mississippi: 
Pollen et Spores, v. 6, p. 597-600. 

FREDERIKSEN, N. 0., 1969, Stratigraphy and 
palynology of the Jackson Stage (Upper 
Eocene) and adjacent strata of Mississippi and 
western Alabama: unpub. dissert., Univ. of 
Wisconsin, 356 p. , 

KEDVES, MIKLOS, 1961, Etudes palynologiques 
dans le bassin de Dorog, II: Pollen et Spores, v. 
3, p. 101-153. 

KRUTZSCH, WILFRIED, 1959a, Mikropaliion­
tologische (sporenpalliontologische) Untersuch­
ungen in der Braunkohle des Geiseltales: 
Geologie, Beih. 21-22, 425 p. 

KRUTZSCH, WILFRIED, 1959b, Einige neue 
Formgattungen und ·arten von Sporen und 
Pollen aus der mitteleuropaischen Oberk.reide 
und dem TertHir: Palaeontographica, Abt. B, v. 
105, p. 125-157. 

KRUTZSCH, WILFRIED, 1960, Beitrag zur 
Spore npalliontologie der prlioberoligozlinen 
kontinentalen und marinen Tertiat'ablagerungen 
Brandenburgs: Ber. Geol. Gesell. DDR, v. 5, p. 
290-343. 

KRUTZSCH, WILFRIED, 1962, Atlas der mittel­
und jungtertiiiren dispersen Sporen· und Pollen· 
sowie der Mikroplanktonformen des nOrdlichen 
Mitteleuropas, 1.: Berlin, VEB Deutscher Verlag 
der Wissenschaften, 108 p. 

KRUTZSCH, WILFRIED, 1963a, Atlas der mittel­
und jungtertiaten dispersen Sporen· und Pollen· 
sowie der Mikroplanktonformen des nOrdlichen 
Mitteleuropas, II: Berlin, VEB Deutscher Verlag 
der Wissenschaften, 141 p. 

KRUTZSCH, WILFRIED, 1963b, Atlas der mittel­
und jungtertiliren dispersen Sporen· und Pollen­
sowie der Mikroplanktonfonnen des nOrdlichen 



86 Tulane Studies in Geology and Paleontology Vol.lO 

Mitteleuropas, III: Berlin, VEB Deutscher 
Verlag der Wissenschaften, 128 p. 

MANUM, SVEIN, 1962, Studies in the Tert~ary 
flora of Spitsbergen, with notes on the Tertiary 
floras of Ellesmere Island, Greenland, and Ice­
land, a palynological investigation: Norsk 
Polarinst. Skrifter no. 125, 127 p. 

MC LEROY, C. A., 1971, Late Cretaceous angio· 
sperm pollen from the western San Joaquin 
Valley, California (abs.): Geoscience and Man, 
v. 3, p. 95·96. 

MISSISSIPPI GEOLOGICAL SOCIETY, 1948, 
Road logs, in Mississippi Geol. Soc. 6th field 
trip guidebook, June 18·20, 1948, p. 22·24 and 
31·36. 

MOORE, W. H., 1965, Hinds County geology, in 
Hinds Couqty geology and minual resources: 
Mississippi Geol. Survey Bull. 105, p. 21·172. 

MOORE, W. H., W. S. PARKS and M. K. KERN, 
1964, Type localities sampling program, in 
Mississippi geologic research papers- 1964: Mis­
sissippi Geol. Survey Bull. 104, p. 7-32. 

MURRAY, G. E., 1961, Geology of the Atlantic 
and Gulf Coastal Province of North America: 
New York, Harper & Bros., 692 p. 

NAGY, ESTHER, 1962, New pollen species from 
the Lower Miocene of the Bakony Mountain 
(Varpalota) of Hungary: Acta Bo tanica, Acad. 
Sci. Hungaricae, v. 8, p. 153·163. 

PIERCE, R. L., 1961, Lower Upper Cretaceous 
plant microfossils from Minnesota: Minnesota 
Geol. , Survey Bull. 42, 86 p. 

POTdNIE, ROBERT, 193la, Zur Mikro skopie der 
Braunkohlen. Terti~e Bliitenstaubformen: 
Braunkohle, no. 16, p. 325-333. 

POTONIE, ROBERT, 1931b, Pollenformen aus 
terti.Uen Braunkohlen: Jahrb. preuss. geol. 
Landesanstalt, v. 52, p. 1-7. 

POTONIE, ROBERT, 193Ic, Pollenformen der 
miodinen Braunkohle:· Sitzungsber. Gesell. 
Naturforsch. Freunde zu Berlin, for 1931, no. 
1·3, p. 24·28. 

POTONIE, ROBERT, 1934, ZurMikrobotanik des 
eodinen Humodils des Geiseltals: Arb. lnst. 
Palaobot. Petrogr. Brennst., v. 4, p. 25-117. 

POTONIE, ROBERT, 195Ia, Pollen· und Sporen· 
formen als Leitfossilien des Tertilirs: Mikro· 
skopie1 v. 6, p. 272·283. 

POTONIE, ROBERT, 1951b, Revision stra­
tigraphisch wichtiger Sporomorphen des mit· 
teleurop'ciischen Terti3rs: Palaeontographica, 
Abt. B2 v. 91, p. 131·151. 

POTONIE, ROBERT, 1956, Synopsis der Gat· 
tungen der Sporae dispersae, I. Teil : Beih. Geol. 
J ahrb.1 no. 23, I 03 p. 

POTONIE, ROBERT, 1958, Synopsis der Gat· 
tungen der Sporae dispersae, II. Teil: Beih. 
Geol.Jahrb., no. 31, 114 p. 

POTONIE, ROBERT, 1960, Synopsis der Gat· 
tungen der Sporae dispersae, III. Teil: Beih. 
Geol.Jahrb., no. 39, 189 p. 

RAINWATER, E. H., 1960, Moodys Branch 
Formation, reference locality, in Andersen, H. 
V., ed., Type localities project, unit 1: Baton 
Rouge, Louisiana, Gulf Coast Section, Soc. 
Econ. Paleontologists and Mineralogists, no 
pagination. 

SIMPSON, J. B., 1961, The Tertiary pollen-flora of 
Mull and Ardnamurchan: Roy. Soc. Edinburgh 
Trans., v. 64, p. 421-468. 

SOUTHEASTERN SECTION, GEOLOGICAL 
SOCIETY OF AMERICA, 1964, Field trip no. 
1: Guidebook for field trips, 1964 ann. mtg., 
Baton Rouge, April9·12, 1964, p. 1·12. 

SOWUNMI, M.A., 1972, Pollen morphology of the 
Palmae and its bearing on taxonomy: Rev. 
Palaeobot. Palynol., v. 13, p. 1-80. 

SRIVASTAVA, S. K., 1969, Some angiosperm 
pollen from the Edmonton Formation 
(Maestrichtian), Alberta, Canada, in J. Sen 
memorial volume: Calcutta, J. Sen Memorial 
Committee and Botanical Society of Bengal, p. 
47-67. 

STANLEY, E. A., 1965, Upper Cretaceous and 
Paleocene plant microfossils and Paleocene 
dinoflagellates and hystrichosphaerids from 
northwestern South Dakota: Bull. Am. Paleon­
tology, v. 49, no. 222, p. 177-384. 

TAKAHASHI, KIYOSHI, 1961, Pollen und Sporen 
des westjapanischen Alttertiiirs und Mioziins, II. 
Teil: Mem. Fac. Sci., Kyushu Univ., Ser. D, 
Geology, v. II, p. 279-345. 

THOMSON, P. W., and HANS PFLUG, 1953, 
Pollen und Sporen des mitteleuropaischen 
Tertiiirs: Palaeontographica, Abt. B, v. 94, p . 
1·138. 

TOULMIN, L . D., 1962, Geology of the Hatchetig· 
bee anticline area, southwestern Alabama, in 
Guidebook, 12th ann. mtg. Gulf Coast Assoc. 
Geol. Soc., New Orleans, Nov. 3, 1962, p . 1-46. 

TSCHUDY, R. H. and S.D. VAN LOENEN, 1970, 
Illustrations of plant microfossils from the 
Yazoo Clay Uackson Group, upper Eocene), 
Mississippi: U.S. Geol. Survey Prof. Paper 
643-E, 5 p. 

VANDER HAMMEN, T. and T. A. WYMSTRA, 
1964, A palynological study on the Tertiary and 
Upper Cretaceous of British Guiana: Leidse 
Geol. Mededel., v. 30, p. 183·241. 

WEYLAND , HERMANN, and WILHELM 
KRIEGER, 1953, Die Sporen und Pollen der 
Aachener Kreide und ihre Bedeutung fiir die 
Charakterisierung des mittleren Senons: 
Palaeontographica, Abt. B, v. 95, p. 6-29. 

WODEHOUSE, R . P., 1933, Tertiary pollen II, The 
oil shales of the Eocene Green River formation: 
Torrey Bot. Club Bull., v. 60, p. 4 79·524. 




