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I. ABSTRACT 

Four distinctive new dinoflagellate spe
cies are described from the Gulf Coast Ter
tiary. Two of these are made the bases for 
new genera: Phthanope1ridinium, type spe
cies P. amoenum from the Oligocene of Mis
sissippi, and H eteraulacacysta, type species 
H. cmnpmutla from the Eocene of Alabama. 
These genera are made the bases for the new 
families Phthanoperidiniaceae and Heterau
lacacystaceae. A new species of Homotry
blium is described from the Oligocene of 
Mississippi and one of Operculodinitmz from 
the Eocene and Oligocene. The new com
bination H eteraulacus polyedricu s ( Pouchet) 
is made for the former Peridinimn. Two 
new acritarch genera Ascostomocystis and 
Cyclopsiella, each have two new species. The 
species Ascostomocystis hyd!f'ia occurs in the 
Alabama Eocene and A. potane in the Mis
sissippi Oligocene. Both Cyclopsiella ellip
tica and C. vieta occur in the Oligocene of 
Mississippi. 

II. INTRODUCTION 

The authors are presently engaged in an 
extensive investigation of phytoplankton 
fro1n the Gulf Coast Lower Tertiary. Dur
ing the course of this study, n1any new taxa 
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have been recovered, some of which are de
scribed here. The types are deposited, at 
present, in the collections of the Chevron 
Research Company, La H abra, California. 
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IV. SYSTEMATIC DESCRIPTIONS 
Class DINOPHYCEAE Fritsch, 1935 

Order PERIDINIALES Haeckel, 1894 
Family PHTHANOPERIDINIACEAE Drugg and 

Loeblich, n. fam. 

Proximate fossil cysts, ambitus ovoidal to 
polygonal in shape. Apical and antapical 
horns may be present. Reflected tabulation 
4', 2-3a, 7", 5" ', 2" ". Additional furrow 
platelets may sometimes be visible. The 
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archeopyle is intercalary. Sutures delineated 
by low ridges, crests, or lines of spines. 

Type Genus: P bthanoperidiniurn Drugg 
and Loeblich, n. gen. 

Genus PHTHANOPERIDINIUM Drugg and 
Loeblich, n. gen. 

Proximate fossil cysts, more or less ovoidal 
in shape, with a short apical projection. 
Tabulation 4', 3a, 7", 5"', 2"". Addi
tional furrow platelets may be present. The 
archeopyle is formed by the removal of in
tercalary plate 2a. Sutures delineated by low 
ridges, crests, or lines of spines. 

Type Species: Phthanoperidinium anzoe
num Drugg and Loeblich, n. sp. 

Remarks: Peridinioid fossil cysts with a 
more definite tabulation have generally been 
placed in the extant genus Peridinium. We 
propose the genus Phthanope1-idinium be
cause we agree with the view of Downie and 
Sarjeant in Davey, Downie Sarjeant and Wil
liams (] 966, p . 17) that it is unwise to 
force fossil cyst taxa into a classification 
scheme based on the living motile thecate 
form, especially when it has been shown that 
different members of a single genus as pre
sently defined may produce widely varying 
types of cysts. 

The generic name is from the Greek 
pbthano, anticipate, do first + Pe1'idiniu1n, 
modern dinoflagellate genus. Gender: neu
ter. 

PHTHANOPERIDINIUM AMOENUM Drugg 
and Loeblich, n. sp. 

Pl. 1, figs. 1-5; text-figs. 1a-e 

Tract small, oval, neatly tabulated. A 
short horn, 4-5 p, long, is located at the apex 
of the tract. This small horn is probably 
related to the apical pore of the present day 
marine Peridinimn. There are no horns at 
the antapex. A slightly helicoid cingulum 
is present midway between the apices. The 
tabulation is 4', 3a, 7", 5c, 5"', 1a. pl., 1d-pl., 
1s.pl., 1p.pl., 2'"' (see text-figs. 1 a-e). The 
archeopyle is formed by the loss of the six
sided intercalary plate 2a. The sulcal area 
contains one anterior platelet, a right and 
left median platelet, and a posterior ventral 
plate. The median platelet ( s. pl.) is usual
ly weakly expressed or absent. A raised 
small dark area (see pl. 1, fig. 5) in the 

center of the sulcal area is presumably related 
to the flagellar fin of the motile stage. The 
large posterior ventral plate ( p. pl.) entirely 
fills the lower part of the sulcus. The 
sutures are low and finely and clearly den
ticulate. The wall varies from smooth, to 
finely granulate, to vermiculate. For the lat
ter pattern see pl. 1, fig. 1. Endophrag1n 
and periphragm not clearly differentiated, 
but both layers are seemingly thin. 

Holotype 38 p, high, 35 p, wide; paratype 
(fig. 2a, b ) 34 J_L high, 3 3 p, wide; para
type (fig. 3a, b ) 41 p, high, 39 p, wide. 
Range 34-46 p, high, 33-43 p, wide. Aver
age size 41 p, high, 3 8 p, wide. Heights 
given exclude the apical horn. Approxi
mately 200 specimens examined. 

Renza1'ks: This species undoubtedly is 
referable to Jorgensen's Tabulata Section of 
the extant Peridiniaceae. Within this sec
tion it resembles that group of marine spe
cies having three intercalary plates, such as 
the living species Peridinium nudum Meu
nier. The fossil species most closely re
sembling Phthanoperidiniunz amoenum, n. 
sp., are Peridinimn eocenicum Cookson and 
Eisenack, 1965, and P. resistente Morgen
roth, 1966. The new species differs from 
PeridiniUJn eoceniczmz in lacking an antapi
cal horn, and in its larger size. It also dif
fers in possessing relatively low and dense 
sutural ledges as compared to the high and 
transparent ledges of P. eocenicum. It dif
fers from P. resistente in its larger size and 
non-granulate sutural ledges. The large 
posterior ventral plate differentiates P. 
amoenmn from both other species. 

The specific name is from the Latin 
amoenzts1 pleasant, delightful. 

Types and Occurrence: Holotype Chevron 
Research Cat. No. 25706-6 (1) 35-100; 
Paratype, Cat. No. 25706-6 (1) 37-94; Para
type, Cat. No. 25706-6 (1) 24-110; Para
type, Cat. No. 25706-6 (2) 31-99; Para
type, Cat. No. 25706-6 (2) 20-100. All 
from the Oligocene Mint Spring Marl from 
an outcrop sample taken beneath the water
fall at Mint Spring Bayou, just south of the 
gate to the National Military Cemetery on 
U.S. Highway 61 (Business Route) in Vicks
burg, Sec. 13, T16N, R3E. Warren Coun
ty, Mississippi. Collected by W. S. Drugg 
and A. R. Loeblich. 
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Text figure 1. Phthcr:noperidini'l!'??t ar;wenum Drugg and Loeblich, n. sp. a, dorsal view. 
b, ventral. c, lateral VIew. d, apical VIew. e, antapical view. 

Family HETERAULACACYSTACEAE Drugg 
and loeblich, n. fam. 

Proximate fossil cysts, more or less poly
hechal in shape. Archeopyle cingular. Basic 
tabubtion 3', 7", 5" ', 3" ". Sutures deline
a ~ed by low crests or ridges. 

Type Genus: l-Ietera11lacacysta Dn1gg and 
loeblich, n. gen. 

R emarks: This family is envisioned to en
compass fossil cysts with a cingular arche
opyle which are seemingly related to the 
extant genera I-I eterattlac7ts and Goniodi
ni11nz. Therefore the tabulation formula is 
subject to change, depending on future finds 
of fossil material. To date no fossil cysts 
of the Goniodini11m type tabulation have 
been reported. 

Genus HETERAULACACYSTA Drugg and 
loeblicb, n. gen. 

Proximate fossil cyst with a cingular ar
cheopyle. The epitract is bell-shaped, the 
hypotract is cup-shaped, and the transverse 
section is more or less circular. The tabula
tion is 3', 7", 5"', 3"". Plates 1" and 7" 
are commonly absent or weakly expressed. 

Type Species: H etercmlacacysta campanula 
Drugg and loeblich, n. sp. 

Re11zarks: This fossil genus is quite ob
viously related to the living genus H eteraula
ctts Diesing, 1850 (objective senior synonym 
of Goniodoma Stein, 1883). The type spe
cies of our new genus bears a close resem
blance to the living species HeteraulacttJ 

polyedriczts (Poucher) Drugg and loeblich, 
conzb. nov. ( Basionym: Peridinittm poly
edricmn Poucher, 1883, Jour. Anat. Physiol., 
v. 19, p. 440, fig. 34). 

The generic name is from Heteraulacus, 
modern dinoflagellate genus + cysta from 
Greek, k':;~stis) bladder, sac, cyst. Gender 
feminine. 

HETERAULACACYSTA CAMPANULA Drugg 
and loeblich, n. sp. 

Pl. 1, figs. 6-8c; text figs. 2a-d 

Same as for the genus with the follow
in.g- additional comments. Both endophragm 
:1nd periphragm are thin. The endophragm 
is smooth but the periphra~m is commonly 
ornamented with grana and irregular spines 
that may fuse to form a very crude micro
reticulum. The sutural ledges arise from the 
periphragm and are about 5 v high, and 
r8dially striate. The cingular flanges are 
about 7 v wide and are radially striate. They 
fit closely together with no cingular furrow 
ber-ween them, but they may be displaced 
laterally from each other. The tabulation is 
clearly of the Heteraulacus type (text-fig. 
2a-d) except that plates 1" and 7" are in
distinct or absent altogether, being sub
mer.g-ed in the sulcal furrow. Morgenroth 
( 1966, p. 7, pl. 2, fig. 7-9) described a fossil 
form which he referred to the extant species 
Goniodmnct polyedricttm ( Pouchet) Jorgen
sen, 1899. This form exhibits plates 1" and 
7'' very clearly. A small triangular area, 
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Text figure 2. ~Hete1·anlacacysta campanula Drugg and Loeblich, n. sp . a, dorsal view. 
b, ventral view. c, apical view. d, antapical view. 

present at the apex of the epitract, presuma
bly reflects the apical pore of the living 
Heteraulactts. 

Holotype, 70 v high, 90 fL wide. Range 
5 5-72 fL high, 63-97 f.L wide. The holotype 
is of average size. Approximately 200 spe
cimens examined. 

Re11urrks: The specific name is from the 
Latin campana. bell; campanula diminutive. 

TypeJ a12d Occ;arence: Holotype Chevron 
Research Cat. No. 24047-1 (2) 37-93 ; 
Paratype-;, Cat. Nos. 24047-1 (2) 57-109 
(pl. 1 fig. 6) and 24047 -1 (2) 34-95 (pl. 
1, fig. 7). All from the middle Eocene 
Gosport Sand, outcrop sample taken at Lit
tle Stave Creek, 3.5 miles north of Jackson, 
west side of U.S. Highway 43, Wa~hington 
County, Alabama. Collected by K . E. and 
J. H. Lipps and H . T. and A. R. Loeblich, Jr. 

Family HOMOTRYBLIACEAE Sarjeant and 
Downie, 1966 

Genus HOMOTRYBLIUM Davey and 
Williams, 1966 

HOMOTRYBUUM PLECTIL UM Drugg and 
Loeblich, n. sp. 

Pl. 2, figs. 1-9; text-figs. 3a-c 

Spherical chorate cyst w ith thin endoph
ragm and periphragm, the latter giving rise 

to the processes. The wall is about 1 p. 
thick with the periphragm slightly thinner 
than the endophragm. Wall smooth tO faint
ly and delicately granulate. Both layers 
commonly granulate or only the endophragm 
may exhibit this feature. The processes are 
intratabular, buccinate, entire to secate, open 
distally but not opening into the central 
cavity. The walls of the processes are striate 
and may be faintly fibrous. The striations 
are formed by three or four nerve-like deli
car-e thickenings which extend from the distal 

(_-

terminations to the basal areas where they 
radiate outwardly for a short distance. 

T1le distal ends of the processes are entire 
or else may be serate with from two to six 
lobes. The archeopyle is epirractal with the 
line of separation just above the cingular 
processes. 

The morphology of the archeopyle is the 
same as that described and illustrated by 
Evitt (1967, p. 49, pl. 9, figs 7-16) and 
termed "Type 2A + 6P". The epitract 
usually fragments inro i"s constituent plates. 
The apex consists of three plates ( 2-4') 
ioined centrc-dly by a faint triangular thicken
ing, the latter possibly reflecting an apical 
pore. These three plates commonly remain 
together as a unit (see pl. 2, fig. 6). The 
six precingular plates and plate 1' usually 
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Text fig-ure 3. H o?no tryblium plecti lum Drugg· an d Loeblich , n . sp . a, apical view. b, 
ventral view. c, antapical view. Processes not shown, but position indicated by dotted 
circles and radiating spokes. 

separate as individual entities. The hypo
tract exhibits three series of processes, a 
circle of seven at the top, then a circle of 
six, and finally a group of three at the an
tapex. Those at the top of the hypotract 
clearly consist of six singular plate processes 
and one anterior sulcal process. The latter 
is of considerably smaller size than the other 
processes of this series. It occurs on, or 
slightly below, a small projection or tab on 
the rim of the hypotract. Tiny notches on 
the upper edge of the hyporract are com
monly visible between the cingular processes 
and, rarely, faint lines are visible which out
line the cingular plates. 

The terminology for the remaining nine 
processes on the hypotract is problematical 
since the tabulation is only inferred. The 
most probable tabulation for this species is 
4', 6", 6c, la.p., ls.p., 6" ', 1 p, 1"" ( see 
text-fig. 3a-c). Some specimens exhibit one 
or more peculiar ring-shaped internal strtJC
tures. These thickenings of the endophragm 
are about 10 p., in total diameter with a 
somewhat variable rim width. Rarely, a 

small hole is present in the center of the 
ring (see pl. 2, fig. 4). As many as three 
of these structures have been seen on one 
specimen, but only one is usual and this 
occurs at the antapical end opposite the 
projection on the hypotract rim. 

H olotype, body 43 p.,, processes 14 JL· 
Range, body 3 7-70 f.L with most being about 
50 p.,. The processes range from 14-26 JL in 
length , usually about 20 p.,. Several hundred 
specimens examined. 

R nnarks: This species is probably close 
to H 01rtOtfJ'blittm temtispi11osmn Davey and 
Williams, but the shape and arrangement of 
the epitractal pla!"es were not given for that 
species. An exact comparison with H. plec
t1lmn is therefore not possible. Davey and 
Williams give two different formulae for the 
hypotract ( p. 100, 101), one of which is no 
doubt a misprint. That shown for H. temtis
pinosmn is essentially the same as that of 
H. plectilmn as regards the basic number of 
processes but the interpretation differs slight
ly. Such inferred tabulations, however, are 
to some extent a matter for conjecture. Aside 
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from these questions, II. plectilmn differs 
from H. tcnuispinosztm in possessing striate 
processes, more robust cingular p rocesses, 
and <lt best only a \\'eakly granulate wall. 
H omotn blimn tctsmct111e1zse Cookson and 
Eisenack differs from H. plectilu m most ob
viously in that it possesses a coarsely granu
late to spinose wall. Once again epitractal 
plate patterns are not given so further com
parison is not possible. The relationships 
of H. jJlectdztm are not known, but the 
tabulation of the epitract and the apparent 
tabulation of the hypotract are suggestive of 
the extant genus G011J'mtlax. 

The specific name is from the Greek 
plecto. plectilis. plaited, complicated. 

TJ hes cmd Occl!rrence: Holotype from the 
Oligocene Forest Hill Formation ( depth 36.5 
feet) Chevron Research Cat. No. 2663 1-5 
( 2) -±4-97 in Mississippi Geological Survey 
Core Hole AF-8, located just off south side 
of State Highway 18 at juncture with Forest 
Hill Road in SE 1 14, SE 1/4, NE 1 14, Sec. 
22, T5N, R I W, Hinds County, Mississippi. 
Paratypes, all from the Oligocene Glendon 
limestone, Chevron Research Cat. Nos. 265-
48-1 ( 1) 36-93; 26548-1 ( 1 ) 42 -96; 26548-
1 ( 1) 42-1 06; 26548-1 ( 3) 32-97; 26548-1 
( 1) 20-101 (all preceding at depth of 82 
feet); 26548-2 ( 3) R 65-105 (depth 84 
feet); 26548-3 (1) 4 1-106 (depth 85 feet) 
and 26548-5 (2) 65-102 ( depth 90 feet) 
in Mississippi Geological Survey Core Hole 
AF-56 located 25 feet south of gnwel private 
road in approximate center SW 1/ 4, SW 
1/4, Sec. 3, T6N , R4W, Hinds County, Mis
s1ss1pp1. 

Family INCERTAE SEDIS 
Genus 0 PERCULODINIUM Wall, 1967 

0PERCULODINIUM PLACITUM Drugg and 
Loeblich, n. sp. 

Pl. 1, figs. 9-11b; text-fig. 4 

Tract small, elliptical in outline. The 
precingular archeopyle is more or less ellipti
cal in outline at the top with a squared-off 
lower edge. It is located on the upper face 
of the tract and extends from near the apex 
to the equator. The wall is about 1 to 1.5 
f.L thick, endophragm thinner than periph
ragm. The latter is finely granulate and 

Text figure 4. Operculodinium placitum 
Drugg and Loeblich, n. sp. showing shape 
and position of archeopyle. 

ornamented with short, more or less blunt, 
spines of about 1 J.L in length. These spines 
arc spaced approximately 1 to 2 J.L apart and 
do not reflect any apparent tabulation. 

Holotype, 36 J.L high, '27 J.L wide; paratype 
3 7 f.L high, 32 v wide; range 32 to 39 J.L high, 
24 to 32 v wide; average dimensions about 
36 v high, 28 J.L wide. Twenty-two speci
mens located and examined. 

Remarks: This species has been placed in 
the genus 0 perc11lodinimn because of its pre
cingular archeopyle and spinose ornamenta
tion. It does not, however, exhibit any in
dication of spine arrangements suggestive of 
plate patterns, and there is no indication of 
a cingulum or sulcus. As regards described 
species it most closely resembles Pyxidiella 
pmulora Cookson and Eisenack, 1958, and P. 
scrobic11lata (Deflandre and Cookson) Cook· 
son and Eisenack, 1958. It differs from the 
former in its smaller size and in bearing 
coarser and more scattered ornamentation. 
It differs from P. scrobiculata in the smaller 
size, and thinner nonpunctate wall. From 
both species it differs in possessing a pre
cingular arche')pyle instead of an intercalary 
archeopyle. 

The specific name is from the Latin 
placitt!S1 pleasing. 

Types and Occurrence: Holotype, Chev
ron Research Cat. No. 26548-5 ( 3) 27-93 
(depth 90 feet) and para type (pl. 1, fig. 
10) 26548-13 (1) 39-108 (depth 100 feet) 
from the Oligocene Glendon limestOne in 
Mississippi Geological Survey Core Hole AF-
56 located 25 feet south of gravel private 
road in approximate center SW 1/ 4, SW 
1/ 4, Sec. 3, T6N, R4W, Hinds County, Mis
stsslppi. Paratype from the upper Eocene 
Cocoa Sand, 24045-4 ( 8) 19-98, outcrop 
sample taken at little Stave Creek, 3.5 miles 
north of Jackson, west side of U.S. Highway 
43, Washington County, Alabama. Collected 
by K. E. and J . H. Lipps and H. T. and A. R. 
loeblich, Jr. 
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Group ACRITARCHA Evitt, 1963 
Subgroup Uncertain 

Genus ASCOSTOMOCYSTIS Drugg and 
Loeblich, n. gen. 

Flask-shaped cyst, more or less elliptical 
in outline, with an aperture at the apex. 
\Vall two-layered, endophragm relatively 
thick and rigid, periphragm thin and filmy. 
Peri phragm tends to adhere to endophragm 
"dorsally" and "ventrally" but remains free 
and bag-like around the circumference. 

Type Species: Ascostomocystis hydria 
Drugg and Loeblich, n. sp. 

R em.arks: The generic name is from the 
Greek askos) bag, bladder + storna1 mouth 
+ kystis1 sac, cyst. Gender: feminine. 

ASCOSTOMOCYSTIS HYDRIA Drugg and 
Loeblich, n. sp. 

Pl. 3, figs. 13-15; text-fig. 5 

The description is the same as for the 
genus with these additional remarks. The 
endopbragm is about 1 0 thick, smooth to 
finely granulate, and forms an inner body. 
The periphragm is somewhat variable in its 
degree of freedom at the periphery. In a 
few specimens it adheres closely to the endo
pbragm but in most is quite free. An un
usual degree of freedom is exhibited by the 
specimen pictured in pl. 3, fig. 14. Com
monly the filmy periphragm is wrinkled ex
cept where it adheres to the endophragm 

Text figure 5. Ascostomocystis hydria 
Drugg and Loeblich, n. sp. 

"dorsally" and "ventrally", a feature charac
teristic of most specimens. Commonly, a 
noticeable transverse "equatorial wrinkle" on 
the periphragm is suggestive of a girdle. A 
few specimens break in half along this line, 
but this is presumably accidental. The tract 
is compressed "dorso-ventrally" and the api
cal opening has an elliptical outline. This 

apical opening is rimmed and is about 17 p. 
across. Flattening is probably due to com
pression, and the original shape was probably 
more rounded in cross-section with a cir-

' cu]ar aperture. 

Holotype, 83 0 high, 67 0 wide; paratypes 
(Pl. 3, fig. 13) 80 0 high and 70 f-t wide and 
(Pl. 3, fig. 14) 80 0 high and 68 0 wide 
with inner body 55 11- high and 48 0 wide. 
Range 53-83 v high, 49-67 0 wide. About 
50 specimens examined. 

Renzctrks: This genus and species bear~ 
a resemblance to Palaeostomocystis Deflan
dre, 1935. The main point of differentia
tion is the presence of the filmy periphragm 
in Ascostomocystis. The species A. hyd'l'ia 
shares some morphological characteristics 
with Palaeostomocystis laevigata Dn1gg, 
1967, in that both are flaskshaped with a 
two-layered wall. The endophragm of P. 
laeZ'igata was only present in 1 to 2 percent 
of the located specimens, whereas it is al
ways present in A. hydria. Furthermore, P. 
lae11igata exhibits a thin endophragm and a 
relatively thick periphragm, while the reverse 
is true of A. hydria. 

The specific name is from the Greek 
hj'dria1 water-pot, jug, urn. 

TJ'Pes and Occurrence: Holotype, Chevron 
Research Cat. No. 28062 ( 1) 26-108; Para
types Cat. Nos. 28062 ( 2) 32-98 and 28062 
(1) 19-107, all from the lower Eocene up
per Wilcox "Formation", outcrop sample, 
gray marls, south side of railroad cut, just 
east of road bridge over railroad and west 
of railroad trestle over another railroad, 
about 0.9 miles north of town square and 
0.1 mile north of intersection of North Mer
rick A venue and Marley Mills Road in Ozark, 
Dale County, Alabama. Collected by K. E. 
and J. H. Lipps and H. T. and A. R. Loe
blich, Jr. 

AscosTOMOCYSTIS POTANE Drugg and 
Loeblich, n. sp. 

Pl. 3, figs. 10-12; text-fig. 6 
Cyst elJiptical in outline, with an indis

tinct slit-like aperture at the apex. The 
wall is two-layered, the endophragm being 
thin, smooth to faintly granulate, the very 
thin peri phragm adheres closely to the endo
phragm both "dorsally" and "ventrally". Near 
the periphery of the inner body formed by 
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Text figure 6. Ascostomocystis potane 
Drugg and Loeblich, n. sp. 

the endophragm, the periphragm separates 
and forms a sac-like rim passing aroLtnd the 
circumference of the inner body (see fig. 
11). This rim is swept back slightly, and 
near the aperture has the form of a collar 
open to one side. Prominent transverse 
wrinkles in the periphragm "dorsally" and 
"ventrally" are suggestive of a girdle equiv
alent. 

Holotype, 95 tt high, 75 p.. wide (inner 
body 85 x 70 p..). Para type, 100 p.. high, 83 
v wide (inner body 83 x 66 p..). Range 73 
to 100 v high, 68 to 85 p.. wide. Twenty 
specimens examined. 

Remark_r: The specific name is from the 
Greek potmzos, winged) flying. 

TypeJ and Occurrence: Holotype, Chevron 
Research Cat. No. 26631-5 (1) 21-102 and 

paratype 26631-5 (1) 29-105. Both from 
the Oligocene Forest Hill Formation at a 
depth of 36.5 feet in Mississippi Geological 
Survey Core Hole AF-8 located just off 
south side of State Highway 18 at juncture 
with Forest Hill Road in SE 1/ 4, SE 1/ 4, 
NE 1 14, Sec. 22, T5N, R1 W, Hinds County, 
Mississippi. 

Genus CYCLOPSJELLA Drugg and loeblich, 
n. gen. 

Cyst small , flattened, ellipsoidal in outline. 
A sn1all circular aperture is present on one 
face just below the apex. The aperture is 
closed by a circular plug. 

Type Species: Cycl opsiella elliptica Drugg 
and loeblich, n. sp. 

Remctrks: The biological affinities of this 
genus are uncertain. In general aspect it 
resembles the green alga ChlaJrt)'d01nonas 
Ehrenberg, 1833. No cysts, however, are 
known to occur in Cbla11zydomonas1 and it 
does not possess any openings other than a 
temporary one, in some species, for escape 
of the protoplast during isogamous reproduc
tion. In such cases the opening is anterior, 
in the area where the flagella are inserted. 
The opening in Cj'Clopsiella is distinctly sub
apical, and this genus is probably a cyst 
of some form of marine phyroplankton. 

The name is from the latin Cyclops 

PLATE 1 
Figures 

1-5 Phthanoperidinium ctmoemon Drugg and loeblicb, n. sp. 1, paratype show
ing surface detail, Cat. No. 25706-6 (2) 20-100. 2a, b, paratype dorsal 
and ventral view, Cat. No. 2 5 706-6 ( 1 ) 3 7-94. 3a, b, para type dorsal and 
ventral view, Cat. No. '25706-6 ( 1) 24-110. 4, holotype ventral view, Cat. 
No. 25706-6 ( 1) 35-101. 5, paratype showing sulcal detail, Cat. No. 
25706-6 (2) 31-99. All from the Oligocene Mint Spring Marl of Missis-

Page 

sippi. X 960 ___ __ ___ ___ __ __ ____________________ ___ __ __ __________ 182 

6-8 H eteraulacac)Stct cctmpcmztlct Drugg and loeblich, n. sp. 6, para type showing 
epitract, Cat. No. 24047-1 (2) 57-109. 7, paratype showing hyporract, 
Cat. No. 24047-1 (2) 34-95, Sa-c, holotype dorsal view, ambital view and 
ventral view, Cat. No. 24047 -1 (2) 37-93. All from the middle Eocene 
Gosport Sand. X 3 84 __ _ _ _ _ _ ____ _________________ _ ___ __ 18 3 

9-11 Operc11lodinium placitum Drugg and loeblicb, n. sp. 9, paratype showing 
displaced operculum inside tract, Cat. No. 24045-4 ( 8) 19-98 from the 
upper Eocene Cocoa Sand of Alabama, X 672. 10, paratype lateral view 
showing surface detail, Cat. No. 26548-13 (1) 39-108, X 960. 11a, b, 
holotype dorsal and ventral view, Cat. No. 26548-5 ( 3) 27-93, from rbe 
Oligocene Glendon limestone, X 672 _ _ _ __________________________________________ 186 
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(Greek Kyk!o ps), a mythical one-eyed 
gwnt + ella_. diminutive. Gender: feme
ntne. 

CYCLOPSTELLA ELLTPTICA Drugg and 
Loeblich, n. sp. 

Pl. 3, figs. 1-6; text-fig. 7 

Description as for the genus, with the fol
lowing additional remarks. The circular 
aperture ranges from 5 to 7 fL in d iameter 
and is surrounded by a slightly thickened 
rim. The apertural plug, or operculum, is 
constructed of a relatively dense and easily 
stained material, as compared to the normal 
wall material. These opercula occur .in place, 
partially detached, or may be absent alto 
gether. The two-layered wall is about one 
micron in thickness. T he endophragm is 

Text figure 7. Cyclopsiella ell1'p tica 
Drugg and Loeblich, n. sp . 

relatively thick and is smooth to fa intly 
granulate. This inner layer is commonly 
slightly thickened internally in a band pass
ing around the center of the cyst, which is 
suggestive of a cingulum or line of d ivision. 
The periphragm is thin, filmy, and closely 

appressed to the endophragm. Delicate ac
uminate processes commonly occur. They 
originate from the outer layer and are more 
numerous and pronounced on the "dorsal" 
side of the cyst. They range from extreme
ly short to about 7 fL in length. Rarely, 
remnants of a thin flange around the cir
cumference of the cyst are visible. 

Holotype-44 f.Jo high, 3 7 fL broad. Para
types (pl. 3, fig. 3) 49 fL high, 42 fL broad; 
(pl. 3, fig. 4) 41 fL high, 36 fL broad; (pl. 
3, fig. 5 ) 40 fL high, 35 fL broad; (pl. 3, fig. 
6) 43 f.Jo high, 38 fL broad. Range 30 to 60 
fL high, 26 to 48 fL broad. About two 
hundred specimens located and examined. 
The holotype represents an average size. 

T J'Pes and OcC!t'n ence: Holotype Chevron 
R esearch Cat. No. 25706-6 (2) 28-90 and 
paratype Cat. No. 25706-6 ( 1) 34-98 from 
the Oligocene Mint Spring Marl, outcrop 
sample taken beneath the waterfall at Mint 
Spring Bayou, just south of the gate to the 
National Military Cemetery on U.S. High
way 61 ( Business Route ) in Vicksburg, Sec. 
13, T16N, R3E, Warren County, Mississippi. 
Collected by W. S. Drugg and A. R. Loe
blicb. Paratypes, Chevron Research Cat. 
N os. 265 48-6 (2 ) 41-101 (depth 92 feet); 
26548-8 ( 3 ) 30-93 and 26548-8 ( 3) 30-93 
( depth 94 feet ) ; all from the Oligocene 
Glendon Limestone in Mississippi Geologi
cal Survey Core Hole AF- 56 located 25 feet 
south of gravel private road in approximate 
center SW 1 14, SW 1/ 4, Sec. 3, T6N, 
R4W, Hinds County, Mississippi. 

PLATE 2 
Figures 

1-9 
Page 

Ho m otr)'blium plectilztrn Drugg and Loeblich, n. sp. I, holotype, complete 
specimen with epitract starting to fragment. Cat. No. 26631-5 ( 2) 44-97 
from the Oligocene Forest Hill Formation of 1vfississippi, X 960. 2, 
paratype, showing view of hypotract, Cat. No. 26548-1 ( 1) 36-93, X 480. 
3, paratype, lateral view of hypotract, Cat. No. 26548-1 ( 1 ) 42 -96, X 480. 
4, paratype, view of hyporract showing peculiar ring-shaped internal struc
ture, X 672. 5, paratype shows plates 1-4' of epitract remaining attached 
together, view as though from inside of tract, Cat. No. 26548-1 ( 3) 32-97, 
X 672. 6, paratype, showing 2-4' of epitract, view as though from inside 
of tract, Cat. No. 26548-5 ( 2 ) 65-102, X 5 72. 7, para type, isolated plate 
2" or 4", Cat. N o. 265 48-2 ( 3) R 65-105. 8, para type, plate I" of epi
tract, view as thOLlgh from inside of rract , Cat. No. 26548-1 ( 1) 20-101. 
9, para type, plate 3" of epitract, Cat. No. 2654-8-3 ( 1 I 41-106. Figs. 7-9, 
X 672. Figs. 2-9 from the Oligocene Glendon Limestone of Mississippi ___ 184 
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CYCLOPSIELLA VIETA Drugg and 
Loeblich, n. sp. 

Pl. 3, figs. 7 -9; text-fig. 8 

Vol. 5 

Similar to Oyclop.riella elliptica in basic 
morphology. The circular aperture ranges 
from 5-10 fL in diameter and is bordered 
by a low rim. The apertural plug, or oper-

smooth, or may bear scattered grana. The 
periphragm is thin and generally extends 
past the endophragm at the circumference to 
form a flange, or rim, from 3 to 5 fL wide. 
It may be folded or wrinkled, to form a 
crude reticulate pattern on the "dorsal" sur
face . One relatively strong fold may lie in 
an equatorial position. The "ventral" sur
face is commonly free of such folding. Some 
specimens appear to have split around the 
circumference into two halves. 

Holotype-62 fL high, 59 fL broad (with
out the flange), flange 5 fL wide. Range 
46 to 87 fL high, 41 to 79 fL broad. The 
holotype is of average size. About 100 
specimens located and examined. 

Text figure 8. Cyclopsiella vieta Drugg 
and Loeblich, n. sp. 

Remarks: Some specimens observed were 
attached to others at the flanges, forming 
more or less planar clusters. The orienta
tion of the individuals within the cluster 
seems to be random. This mode of occur
rence suggests that C. ,uieta may represent 
the cysr-s of a colonial alga. 

culum, is usually not as dense as that of C. 
elliptica and tends to crumble or erode away 
rather than to separate as a distinct unit. 
The two-layered wall consists of a relatively 
thick endophragm and a thin periphragm. 
The endophragm is about 1 fL thick and is 

The specific name is from the Latin vietus) 
shriveled, shrunken, wrinkled. 

Types and Occur1rence: Holotype, Chevron 

Figures 

1-6 

7-9 

PLATE 3 

Cyclopsiella elliptica Drugg and Loeblich, n. sp. J, holotype, showing hair
like processes and circular aperture, Cat. No. 25706-6 (2) 28-90, X 672. 
2, holotype, X 512. 3, paratype, showing plug-like operculum partially 
dislodged, Cat. No. 26548-8 ( 3) 30-99. 3, X 480. 4, para type, torn speci
men showing constructional detail, Cat. No. 26548-6 (2) 41-101, X 480. 
5, paratype, showing plug-like operculum in place, Cat. No. 26548-8 ( 3) 
30-93, X 672. 6, paratype, showing hair-like processes and girdle-like 
equatorial band, Cat. No. 25706-6 ( 1) 34-98, X 960. Figs. 1, and 6 from 
the Oligocene Mint Spring Formation and figs. 2, 3, 5 from the Oligocene 

Page 

Glendon Limestone, both from Mississippi ______ -------------------------------- _________ 190 

Cyclopsiella 'uieta Drugg and Loeblich, n. sp. 7, holotype, showing oper
culum in place, Cat. No. 26548-9 ( 2) 16-99. 8, paratype, Cat. No. 26548-3 
( 1) 41-104. 9, paratype showing absence of operculum and strong "girdle-
fold", Cat. No. 26548-7 ( 2) 52-94. All from the Oligocene Glendon Lime-
stone of Mississippi, X 480 _____________ _______ _ _ _____ ----------------------------------------------- 192 

10-12 Ascostomocystis potane Drugg and Loeblich, n. sp. 10, holotype, Cat. 
No. 26631-5 (1) 21-102. 11, paratype, Cat. No. 26631-5 (1) 29-105. 12, 
phase-contrast photoQraph of holorype. Both from the Oligocene Forest 
Hill Formation of Mississippi. Figs. 10, 11, X 480, fig. 12, X 384 __________ 187 

13-15 Ascostomocystis hydria Drugg and Loeblich, n. sp. 13, paratype, Cat. No. 
28062 ( 2) 32-98. 14, para type, showing reduced inner body, Cat. No. 
28062 ( 1) 19-107. 15, holotype, Cat. No. 28062 ( 1). All from the lower 
Eocene Wilcox "Formation" of Alabama, X 480 --------------------------------------------- 187 
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Research Cat. No. 26548-9 ( 2) 16-99 
(depth 94.8 feet); para type Cat. Nos. 26548-
3 (I) 41-10 i (depth 85 feet) and 26548-7 
(2) 52-91 (depth 92.5 feet); all from rhe 
Oligocene Glendon Limestone in Mississip
pi Geological Survey Core Hole AF- 56 
located 25 feet south of gravel private road 
in approximate center SW 1 4, SW 1/4, 
Sec. 3, T6N, R4W, Hinds County, Missis
sippi. 
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