PALAEONTOGRAPHICA

BEITRAGE ZUR NATURGESCHICHTE DER VORZEIT
ABTEILUNG B

PALXOPHYTOLOGIE
HERAUSGEGEBEN VON

H.-J. SCHWEITZER

IN BONN

BAND 186

LIEFERUNG 1-3

UNTER MITARBEIT VON

M. N. BOSE, LUCKNOW; M. BOULTER, LONDON; C. DOWNIE, SHEFFIELD; W. L. FRIEDRICH. AARHUS; GAU-
TIER, MONTPELLIER; L. MATTEN, CARBONDALE; W. RIEGEL, GOTTINGEN; D. VOGELLEHN'ER, FREIBURG 55

INHALT:

HOLMES, JOHN C. and GALTIER, JEAN:

MORPHOLOGY AND EVOLUTION OF BOTRYOPTER1S, A CARBONIFEROUS AGE FERN-
PART IIl. BOTRYOPTERIS DICHOTOMA, A NEW WESTPHALIAN SPECIES FROM BELGIUM

WITH OBSERVATIONS ON OTHER SPECIES. (PAGE 1—17. WITH 8 PLATES AND 6 FIGURES IN THE
TEXT.)

DUXBURY, S.

A STUDY OF DINOFLAGELLATE CYSTS AND ACRITARCHS FROM THE LOWER GREEN-
SAND (APTIAN TO LOWER ALBIAN) OF THE ISLE OF WIGHT, SOUTHERN ENGLAND.
(PAGE 18—80. WITH 10 PLATES AND 35 FIGURES IN THE TEXT AND ON 2 FOLDOUTS.)

STUTTGART
EE SCH WEIZERB ART'SCHE VERLAGSBUCHHANDVLUNG
(NAGELE U.OBERMILLER)
1983

Pilaeomographica Abt. B 186 Lfg. 1-3 1—80 ISSN  0375-0299 Stuttgart, Mai 1983



Palaeontographica Abe. B 186 Lfzg. 1-3 13-80 J Stuttgare, Mai 1983 ]

A STUDY OF DINOFLAGELLATE CYSTS AND
ACRITARCHS FROM THE LOWER GREENSAND
(APTTIAN TO LOWER ALBIAN) OF THE
ISLE OF WIGHT, SOUTHERN ENGLAND

BY

S. DUXBURY"”

With 10 plates and 35 figures in the text and on 2 foldouts

Abstract

Dinoflageliate cysts and acritarchs from the Apdan and Lower Albian of the Isle of Wight, England, have been studied. Three
localities, Atherfield, Compton Bay and Redcliff have been sampled and the observed occurrences of 102 taxa are summarised in Text-Figs.
2, 3 and 4. Cne hundred taxa are photographically illustrated in the plates. Two genera, Cepadininm and Desmocysta are described as new, as
are 20 species, Aldorfia vectensis, Aptea plera, Anstralisphacra dolabella, A. vitrea, Cepadinium variabilis, Cribroperidinium conopinm, Cyclongphelinm
inconspicuttin, C. intonsum, Cyclopsiella mura, Desmocysta plekia, Florentinia abjuncta, Gonyanlacysta Sklesthria, Kiokansinm prolatun:, Muderongia
digitata. M. pariata, Occisucysta Sechinata, Ovoidiniunt incomptitin, O. incorporeum, Stephanelytyon cretacenm and Stephodininm spinnlosum. Two new
subspecies, Oligosphacridinm perforatum subsp. colum and O. perforatum subsp. perforatum are also described, 4 genera and 3 species are
emended and 4 new combinations are effected.

Key words: Phytoplankton - Aptian, Lower Albian - Southern England.
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I. Introduction

This work 1s the result of an investigation of dinoflagellate cysts and acritarchs recovered from
68 samples from three Lower Greensand sections on the Iste of Wight (Atherfield, Compton Bay and Redcliff),
Although 68 samples are insufficient for a comprehensive study, the present work may be considered a pilot
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investigation to ilustrate the richness and diversity of marine palynomorphs which may be recovered from the
Lower Greensand. Also, several taxa are considered particularly useful in a palynostratigraphical sense and their
ranges are illustrated in Text-Fig. 34.

The Lower Greensand of the Isle of Wight is a series of arenaceous deposits occuring between the Wealden
Shales and the Gault. It is the most complete section of Aptian and Lower Albian strata in Britain and reaches a
maximum thickness of approximately 800 feet in the Atherfield (Chale Bay) section (see Text-Fig. 2). The Lower
Greensand/Wealden Shales contact is sharply defined and, as pointed out by Ossorne Wwte (1921) in his
introduction to chapter 3 (Lower Greensand), “Evidence of erosion at the contact are to be seen here in the
puckering and brecciation of the top of the Wealden Shales, and in the presence of rolled fossils, derived from
Wealden and older strata, in a seam of grit at the base of the Lower Greensand” As pointed out by Casey (1961,
p. 505), the obviously derived material is not confined to the basal Lower Greensand, but may be observed several
izet higher. The Lower Greensand/Wealden Shales contact does not appear to represent any lengthy break of
sedimentation or period of erosion. Casevy (1961, p. 490) argues that ammonites recovered from a few inches
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above the base of the Lower Greensand indicate a level just above the base of the Aptian and that the little
evidence available from the topmost beds of the Wealden Shales indicates an Upper Barremian level. This
supports ALLEN’s (1955, p. 272) view that the top of the Wealden Beds is not much older than the Lower
Greensand. ‘
In her major paper describing Aptian and Albian miospores from Southern England, KEM.P (1970) .studled
samples taken largely from ’t.he three sections studied here and the lithological columns included in T(?Xt}-FlgS. 2,3
and 4 here are reproduced as closely as possible to Text-Figs. 2, 3 and 4 in Keme, 1970 (pp. 76-78). This is done to
aid comparisons of the spore and pollen ranges of Kemp and those of the dinoflagellate cysts and gcritarchs of the
present work. In her introduction, Kemp (1970, p. 74) stated, “The marine nature of the sediments hfas two
consequences. Firstly, the presence of rich faunas of marine invertebrates provides a zonal framework to whlch the
spore and pollen assemblages can be referred. Secondly, it results in the mixing of spore and pollen species from
widely separated source areas” There is, however, a third consequence, which is that dinoflageilate cysts and

acritarchs are present throughout the Lower Greensand, often very abundantly and usually very well-preserved. Of
the 68 samples examined here, only 1 was completely devoid of marine palynomorphs and the others yielded
over 100 such taxa. The observed ranges of 102 of these are illustrated in Text-Figs. 2, 3 and 4.

The three sections studied here, those of Atherfield (Chale Bay), Compton Bay and Redcliff, are separately
discussed below.

The Atherfield (Chale Bay) Section

The Lower Greensand in Chale Bay is exposed between Atherfield Point and Rocken End, a total distance of
about 3%2 miles. By convention, the Chale Bay section is referred to simply as the Atherfield section and this
designation is employed here (see Text-Fig. 1). The thickness of the Lower Greensand in the Atherfield section has
been variously estimated with the estimates ranging from the 752 feet 11 inches of Simms, 1845 to the 833 feet of
IspETSON & Forses, 1845. Whatever the true thickness is, it is certain that the Atherfield section represents the
thickest recorded section of Lower Greensand deposits.

The Atherfield section was examined in great detail by Firron between the years 1824 and 1847 and was
described in a number of papers, of which the most important is Fitton, 1847. He divided the section into 6
major and 16 minor groups (A to F and I to XVI respectively, both in ascending order). These sub-divisions have
been figured in several publications, notably OssorNe Waite, 1921 and Casev, 1961. Unfortunately, Frrron’s sub-
divisions were largely inapplicable to the Isle of Wight sections and Bristow (1889) chose a 4-fold division into
Atherfield Clay, Ferruginous Sands, Sandrock and Carstone as an easier scheme to use for the purpose of mapping
by the Geological Survey. Both the 16-fold division of Fitton and the 4-fold division of Bristow are included in
Text-Fig. 2 here. Casey (1961, p. 504) proposed the inclusion of the whole of Firton’s group 111 in the Atherfield
Clay Series, thus altering the scheme of Bristow so that the Atherfield Clay/Ferruginous Sands boundary is
somewhat higher. This proposal is accepted here and Text-Fig. 2 is drawn accordingly.

The Atherfield section is important, not only in being the thickest Lower Greensand section recorded, but
also in being the most productive of megafossils. As a consequence, Casey (1961) was able to define the
boundaries of ammonite Zones within the section and his designations are included in Text-Fig. 2. The boundary
between the Zones of Hypacanthoplites jacobi and Leymeriella tardefurcata (the Aptian/Albian boundary) was not
precisely indicated by Casey and that author (1961, p. 512), in his comments on the Sandrock, simply stated, “This
part of the succession must fall within the jacobi and tardefurcata Zones” As remarked in the Palynostratigraphical
Comments section (below), the top of the Aptian here is taken at the highest occurrence of Dingodinium albertii
SarjEANT, 1966b and, therefore, a tentative boundary between the jacobi and tardefurcata Zones is included in
Text-Fig. 2.

Thirty-six samples were palynologically examined from the Atherfield section and each yielded rich dinc-
tlagellate cyst and acritarch assemblages. It has been possible, largely due to the work of Casey (1961) to plot th:
observed occurrences of these microfossils against an ammeonite zonation (see Text-Fig. 2). The conclusions in th:
Palvnostratigraphical Comments section (below) are based largely on this juxtaposition. Further, by comparing tk:



occurrences of dinoflagellate cyst species in the Atherfield section with the occurrences of the same taxa in other
:z2tions, where megafossil evidence may be poor, some idea of the ammonite Zone equivalence may be gained.
An example of this last possibility is summarised in the Palynostratigraphical Comments section (below) where the
Compton Bay section 1s compared with those at Atherfield and Redcliff. In Compton Bay, ammonite evidence
=2y not be directly used and Casev (1961, p. 513) wrote that in Compton Bay, “Fossils are very scarce above the

7zrna Beds and the only ammonites that have been obtained from the main mass of the strata are insufficient to
crove more than the presence of the bowerbanki and martinioides Zones”.

The Compton Bay Section

The Lower Greensand at Compton Bay is much thinner than at Atherfield (approximately 400 feet as
opposed to approximately 800 feet). Due to the change in character of the deposits and the scarcity of megafossils
zbove the Perna Beds, the Compton Bay section has not been correlated with the Atherfield section with any
Zzzree of accuracy. As remarked above, a comparison of the Compton Bay and Atherfield sections is made in the
Falvnostratigraphical Comments section (below). The examination of only 36 samples from Atherfield and 22
“rom Compton Bay is obviously inadequate for any detailed correlations to be made. However, the potential of

dinoflagellate cysts in particular as correlation tools in the two sections is indisputable.

The Redcliff Section

The whole Lower Greensand succession (approximately 600 feet thick) is exposed in the northern part of
Sandown Bay, at Redchiff. The cliffs are, however, deeply weathered and above the Atherfield Clay, it is impossible
=0 correlate the sequence with the detailed sub-divisions established at Atherfield. As remarked by OssorxE
Fuite (1921). “Remains of their indigenous fauna seem to have been entirely destroyed by the deep weathering to
which the Ferruginous sands of Redcliff owe their ruddy tint”. Casev (1961, p. 513) argues that representatives of
-1e Crackers and Lobster Beds may be present but this is suggested hy museum material since such beds cannot be
-bserved in the Redchiff section. Further, body chambers of Dufrenoyia as observed in the Lower Crioceras Bed at
Atherfield have been observed among beach pebbles but again their source in the section is unknown.

Only 10 samples were examined from the Redcliff section here since, for this pilot study, it was felt unwise to
::mple the particularly arenaceous deposits which constitute by far the greater part of the section. Some comments
>a the dinoflagellate cyst and acritarch assemblages recovered are made, however, in the Palynostratigraphical
Zomments section (below).

Samples are designated here as AB1, AB2, etc., from the Atherfield section, CB17, CB18, etc., from the
Compton Bay section and R1, R4, etc, from the Redcliff section. Such designation is in accordance with their
reference numbers within the British Petroleum Company p.l.c., Stratigraphy Branch, Sunbury-on-Thames.
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III. Systematic Descriptions

Dimensions referred to below in the form x(y)z refer to x, the greatest, z, the smallest and y, the average of all
observed values for any single dimension.

For simplicity of terminology, species discussed here are subdivided simply into ceratiacean cysts,
gonyaulacacean cysts, peridiniacean cysts and acritarchs.



Ceratiacean Cysts

Aptea Eisenack, 1958 emend. Davev & Veroier, 1974

1938 Aprea EisENAck, p. 394,
1966b Doidyx SARJEANT, p. 205.
1974 Aptea EISENACK in DAVEY & VERDIER pp. 640, 641.

Remarks: One species of this genus, Apfea plera n. sp., has its surface ornament so arranged as to
demonstrate clearly a paratabulation pattern of the formula 4, 6%, 6¢, 6™, 1p, 1””, la.s., 2s. This is a gonyaulacacean
tormula and its distribution is clearly equivalent to the ceratiacean pattern described in Warr & Evirr, 1975. |

In their emended diagnosis of Aptea, Davev & Verpier state (1974, pp. 640, 641), “ . . . and a flat or
indented (two horns) antapical region are never present”. On page 642, in Text-Fig. 5 (VI), however, these authors
illustrate a specimen referred to A. polymorpha (the type species) in which the antapical region is very clearly
indented. In the present author’s opinion, specimens referable to A. polymorpha may exhibit antapical regions
ranging from convex to distinctly concave. Such variability is also demonstrated by A. plera n. sp. (see Text-Fig. 6).

A second emendation of Aptea was undertaken in DoruoFER & Davies, 1980 in order to “circumscribe more
closely the archeopyle”. The archeopyle type quoted by Doruoser & Davies is (4A 2I) and this implies the’
presence of two intercalary paraplates, which would be inconsistent with a typically ceratiacean paratabulation
scheme. Such a scheme was observed in Aptea plera n. sp. and this, combined with the unconvincing illustrations
ot A. polymorpha in Dornorer & Davies (1980, figs, 16, 37 A, 38 A-F, 39 A~F) leads the present author to doubt
the presence of intercalary paraplates in Aptea and to reject this last emendation.

Aptea plera Duxsury n. sp.
Pi. 1, figs. 7, 8 11, pl. 10, fig. 3; Text-Figs. 5, 6

Derivation of Name: From the latin plrys, very many - in reference to the numerical abundance of this species.
Holotype: PL 1, fig. 7.
Tvpe Locality: Sample AB29, Upper Lobster Beds, Atherfield Clay Series, Atherfield section, Isle of Wight

Diagnosis: A large, dorso-ventrally flattened cyst with well-developed right lateral and left antapical horns.
Poorly developed left lateral and right antapical horns may be present and the antapex may vary from convex to
concave. Short, solid, distally and proximally flaring rods cover paraplate areas and these are distally united by a
tine reticulum. Parasutural areas are free of such ornament and a paratabulation pattern of the formula 4, 67, éc,
6, 1p, 17" lass,, 2s may be inferred. The “parasulcal” notch is offset to the left and the archeopyle is apical,
tormed by detachment of the whole apical series.

Observed Dimensions: Holotype — 82 x 162 um
Complete specimens - 131 (125) 113 x 116 (99) 90 um
Specimens measured - 6

Operculum detached - 102 (84) 70 x 116 (96) 75 pm
Specimens measured - 30

Remarks: The presence of well-defined areas of ornament which express paratabulation in A. plera allows
comparisons to be made between this species and other, similar genera and species, particularly with the
ceratiacean types described in WarL & Evirr, 1975. In their excellent drawings of Ceratium, WarL & Evitt have
illustrated a tabulation of the formula 4°, 6”, 5-6¢, 6™, 1p, 1”7, plus two or more sulcal platelets. The paratabulation
pattern of A. plera is almost identical to this and its distribution is remarkably similar to that demonstrated for
Ceratium carolinianum in WaLL & Evirr, 1975. Their Text-Fig. 5 A and B is reproduced here (Text-Fig. 10) with the
apical series deleted so that direct comparisons may be made between the morphology of C. carolinianum and that
of 4. plera. It is interesting to note that the sulcus in C. carolinianam occupies the comparative position of the two



“zxe-Fig. 5. Camera lucida drawings of three paratypes of Aptea plera DUXBURY n. sp. A, C and E ventral surfaces, B, D and F dorsal surfaces.
Omament purely diagrammatic. All X890.
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Texc-Fig. 6. Form and variation in 4ptea plera DUXBURY n. sp. Left-hand column ventral surtaces, central column dorsal surfaces of the same
specimens. Right-hand colomn dorsal surfaces of complete specimens. All X450,



paraplates designated 1s and 2s in A. plera. Paraplate 1s is equivalent to that small paraplate frequently designated
I'” in gonyaulacacean paratabulation diagrams but its clear homology with part of the sulcus in Ceratinm must
dictate its being classed as a parasulcal paraplate. Similarly, 2s is probably equivalent to that paraplate frequently
termed 1p.v.

Davey & VERDIER {1974, p. 641) have stressed the “typical and characteristic asymmetry” of .Aptea which they
consider distinguishes that genus from the similar genera Cyclonephelium, Canningia and Tenua. Such asymmetry
has prompted the present author to include Aptea plera in that genus. However, that species termed Canningia cf.
reticulata in Duxsury, 1977 has been re-examined by the author and, as well as possessing similar body ornament,
distal reticular areas and ornament-free pandasutural regions to A. plera, it also has remarkably similar
neratabulation and paraplate distribution. In fact, the only relevant difference between 4. plera and C. cf.
reticulata is the absence in the latter of the “typical and characteristic asymmetry” of Aptea, largely because of its
lack of horns or possession of generally shorter horns (see remarks under Cerbia below). The presence or absence
ot the Aptea asymmetry may prove a difficult criterion to maintain at generic level.

Australisphaera Davev, 1978 emend. herein.
1978 Australisphaera DAVEY, p. 892.

Emended Diagnosis: Proximate, ceratiacean dinoflagellate cysts which are single-walled, dorso-ventrally
tlattened and have lateral and antapical features developed as unusually high ornament or low to high, hollow,
distally closed horns. Overall, the ornament may be low, but spines may occur, usually concentrated at homn
terminations, sometimes extending the horns considerably. Vague paratabulation may be indicated by ornament
alignment. The archeopyle is apical with a zig-zag margin and the parasulcus is offset to the left of the mid-line.

Remarks: The diagnosis of Australisphaera Davey, 1978 is here emended to include forms with spinose
omament (Davey’s original diagnosis stated “the ornament is low and high spines or processes are absent”) and to
emphasise the single-layered nature of this genus. In their original diagnosis of Muderongia, Cooxson & Esenack
11938, p. 40) state that it 1s “composed of a thin outer membrane and an internal body or capsule” and this is
considered most important in defining that genus, Typical Muderongia species exhibit a dorso-ventrally flattened
cvst which is obviously two-layered. The inner bedy is ellipsoidal to ovoidal and may possess small apical,
antapical and lateral bulges. The outer body is of a typically ceratiacean shape and 1s produced into a single apical,
wwo lateral and one or two antapical horns. Both body layers are smooth and the outer may be perforate,
particularly at the horn extremes. Australisphaera, on the other hand, includes single-lavered, ceratiacean dinofla-
gellate cysts which demonstrate positive body ornament, particularly well-developed at the horn extremes and
which have two lateral horns. The presence of positive body ornament on a single-walled ceratiacean cyst may
unply that Australisphaera may be a Muderongia-shaped cyst of the Aptea/Psendoceratium group.

Australisphaera dolabella Duxsury n. sp.
PL 3, fig. 11; Text-Fig. 7

Derviation of Name: From the Latin dolabefla, a small axe or hatchet - in reference to the lateral horn morphology.
Holotype: Pl 3, fig. 11; TextFig. 7.
Type locality: Sample CB17, Sandrock Series, Redcliff section, Isle of Wight.

Diagnosis: A very thin-walled species of Australisphaera having two lateral and two antapical horns. The
lateral horns are short, broad and distally bear two short, digitate projections which are of approximately equal
length. The distal termination of each lateral horn is characteristically hatchet-shaped. The antapical horns
comprise one which is long and curved and one which is short and digitate. The body surface has isolated, usually
linear, granular areas and the archeopyle is apical.



Texe-Fig. 7. Camera lucida drawing of Australisphacra dolabella DUXBURY n. sp., holotype. X1256.

Observed Dimensions: Holotype — 70 x 70 um.
Complete specimens - 84 (78) 75 x 73 (64) 58 pm

Specimens measured - 8
Operculum detached - 67 (61} 52 x 81 (73) 61 pm
Specimens measured - 9

Remarks: This is a most distinctive species, particularly in the nature of the lateral horns and in having a
very thin cyst wall. The most comparable species is Muderongia? digitata Duxsury n. sp., particularly in the
presence of digitate extensions to the lateral horns. Both A. delabella and M¢ digitata are, however, very thin-
walled and the possible second body layer remarked in the latter (see below) may be due to folding of a single
layer. However, until better specimens of M¢ digitata are observed to establish the number of body layers present,
that species must tentatively remain in Muderongia.

Australisphaera vitrea Duxsury n. sp.
PL 2, fig. 11, pl. 3, fig. 5; Text-Fig. 8

Derivation of Name: From the Latin wvitress, glassy - in reference to the cyst wall texture.
Holotype: PL 2, fig. 11; Text-Fig. 8.
Type Locality: Sample AB30, Lower Gryphaea Group, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Diagnosis: A fairly thick-walled dinoflagellate cyst species bearing two lateral horns and one or two
antapical horns. The lateral homns are short and broad and display a paracingular notch at their distal extremes,
Short, posteriorly-directed, digitate projections extend from below the lateral post-paracingular margins and these
are hollow and taper to sharp points. One large, conical, left antapical horn 1s always present and a right antapical
hom is sometimes indicated by a very low protuberance. The single body layer is glassy in appearance and is
covered by granular ornament which is particularly concentrated at the extremes of the horns. In the case of the
antapical horns, coarse ornament is present in the position of the right antapical, whether the wall protrudes at
that point or not. The archeopyle is apical.



Text-Fig. 8. Camera [ucida drawing of Australisphacra vitrea DUXBURY n. sp., holotype. X1250.

Observed Dimensions: Holotype - 67 x 90 pm

Operculum detached - 75 (64) 55 x 90 (70) 58 pm
Specimens measured - 16

Remarks: The fairly thick, vitreous nature of the wall and the distinctive granular ornament renders A.
vitrea an easily recogniseable species. Although Auwstralisphaera verrucosa, the type species, bears low, positive
ommament which may include large tubercules restricted to the lateral and antapical regions, the granular body
ornament of A4. vitrea is more irregularly distributed and attains considerable height at the distal extremes of the
homns. Also, the lateral horns of A. werrucosa, when formed, are distally blunt and lack the characteristic holiow,
sharply tapering, posteriorly-directed projections so charactenistic of A4. wvitrea.

Other Species

Australisphaera pannosa (Duxsury, 1980) n. comb. = Muderongia pannosa Duxsury, 1980, p. 129, pl. 10, figs.
3. 6; Text-Fig. 12.

Cerbia Berow, 1981

1981 Cerbia BerLow, p. 8.

Remarks: The most comparable species to Cerbia tabulata (Davey & Verpier, 1974) Berow, 1981, the type
soectes, are Cyclonephelium distinctum DEFLANDRE & CooksoN, 1955 and Canninginopsis denticulata Cookson &
Eisexack, 1962. The former possesses similar spines but these tend to be concentrated around the periphery of the
cvst, which is aparatabulate other than around the archeopyle margin. C. denticulata, however, is paratabulate
and may be closely compared with C. tabulasa. It is the close similarity of C. denticulata to C. tabulata which
suggests a ceratiacean nature for the latter and the reasons for this are discussed below.

Ware & Evitr (1975, pp. 35, 36) discussed the paratabulation of Canninginopsis denticulata Cookson &
Eisenack, 1962, the type species of that genus. They concluded that although the epicystal paraplate arrangement
is almost identical to the epitractal arrangement in Ceratium, there are “several critical differences between the
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Text-Fig. 9. A re-interpretation of the paratabulation in Canninginopsis denticilata CooksoN & EISENACK, 1962 (after COOKSON & EISENACK,
1962, Text-Figure 2).

organisation of the hypotract in Canninginopsis denticulata and the hypotheca of Ceratium” In fact, two main
differences were noted.

The first “critical difference” cited by WarL & Evirr is that, “the right horn in C. denticulata is formed by
plate areas 6™ and 1”” with some participation by the posterior sulcal-platelet area, and this contrasts with the
situation in Ceratinm, where the right horn is strictly postcingular and comprises plates 4 and 5 *. Examination
of the paratabulation pattern and reconstruction of the theca of C. denticulata, both illustrated in WarL & Evirr
(1975, Text-Fig. 11), clearly indicate some misinterpretation on the part of those authors. That horn in C
denticulata which WaLL & Evitr compare with the right lateral horn of Ceratinm 1s clearly antapical. A similar
hom, similary constructed, may be seen in Aptea plera Duxsury n. sp. (Text-Figs. 5 and 6). In A. plera, a true right
lateral horn is also present so that the antapical nature of the other right horn is readily apparent.

Text-Fig. 10. Ceratinm caroliniannm, after WaLL & Evitt, 1975 (Text-Figure 5). The apical plates have been deleted.



The second “critical difference” between Canninginopsis denticulata and Ceratinm according to Wairr & Evirr
involves the paraplate distribution. They state {(p. 36), “the dorsal surface of C. denticulata shows plates 3™, 4” and
37 Ceratium shows plates 2", 3 and 4°. The ventral surface of C. denticulata shows plates 17, 2™, 1p and 6”; the
equivalent surface in Ceratium has plates 1, 1p, 5 and 6" This statement implies that each plate or paraplate
described for a species is directly homologous to the similarly numbered plate or paraplate with which it is being
compared (i.e. plate I'” of Ceratinm in WaLt & Evitr, 1975 is directly equivalent to paraplate 1" of Canninginopsis
denticulata in CooksoN & Eisenack, 1962). Unfortunately, this is not always the case and, in the author’s opinion,
the equivalent in Ceratium of paraplate 1™ in C. denticulata as illustrated in CooxsoN & Eisenack, 1962 is
involved in the sulcus (see WarL & Evirr, 1975, Text-Fig. 5). The consequence of this is that plate 1’ in Ceratinm
1s equivalent to paraplate 2 in CooksoN & EiseNnack’s interpretation of C. denticulata (see remarks under Aptea
plera Duxeury n. sp.) and that each postcingular paraplate in C. denticulata must be re-designated before
meaningful comparisons may be made with Ceratinm. A re-appraisal of the paratabulation scheme in Cookson &
Eisenack’s original diagram of C. denticulata is included here (Text-Fig. 9) in the light of WaLL & Evirt’s
scheme for Ceratium. It may be observed that the organisation of Ceratium and of C. denticulata is virtually
identical.

It is therefore apparent that there are no “critical differences” between Ceratium and Canninginopsis
denticwlata and, by implication, between Ceratinm and the Areoligera — Cyclonephelinm complex (see WaLL &
Evirt, 1975, pp. 34, 35). The only notable difference is the presence in Ceratium {and the absence in the Areoligera
- Cyclonephelium complex) of distinct apical, lateral {or post-cingular) and antapical horns. In the remarks under
iniea plera Duxsury n. sp., some discussion is given to the importance or otherwise of “typical and characteristic
asvmmetry” in Aptea Eisenack, 1958 emend. Davey & Verpier, 1974. The same remarks may apply to the
importance or otherwise of distinct horns in ceratiacean genera. Alternatively, it may be the case that the
obviously single-layered cysts of some of the Areoligera-Cyclonephelium complex (particularly the very simple forms
Cclonephelium distinctum, Cerbia tabnilata, etc)) are equivalent to the inner bodies of such genera as Endoceratium,
Muderongia, Phoberocysta, etc., and as such would not necessarily have pronounced horns.

The remarks concerning C. denticulata (above) may equally well be applied to C. tabulata and would confirm
the ceratiacian nature of the latter,

Cerbia tabulata (Davey & VERDIER, 1974} BeLow, 1981
Pl 1, figs. 6, 9, 12; Texe-Figs. 11, 12

1974 Cyclonephelium tabulatum Davey & VERDIER, p. 630, pl. 92, figs. 1-4, pl. 93, fig. 6.
1977 Canninginopsis #tabulata {Davey & VERDIER) Duxsury, p. 27, pl. &, figs. 3, 4, Text-Fig. 5.
1981  Cerbia tabulata {(Davey & VERDIER) BeLow, p. 9, pl. 4, figs. 1, 2, pl. 11, fig. 20, pl. 12, figs. 17-19, Text-Figs. 5, 6.

Remarks: Numerous specimens of this species were observed during the present work and these show some
morphological variation. In general, the smaller the specimen, the more pronounced is the antapical concavity and
the parasulcal depression (see Text-Fig. 12). Conversely, the larger the specimen, the more rounded the ambitus
and the more pronounced is the dorso-ventral flattening.

G. L. WiiLiams (pers. comm.) has pointed out the similarity between Cerbia tabulata and Canningia attadalica
1Cookson & Eisenack, 1962) Stover & Evirr, 1978, C. attadalica (as Cyclonephelium {attadalicum) was originally
described as having “two rows of appendages that appear to delimit a girdle-like zone”. Also, “on the opposite
surface a slight deepening runs from the limits of the girdle zone to the antapex.” Clearly, then, C. attadalicum
goes some way towards having a system of reflected tabulation, as 1s demonstrated by C. tabulata. However, in the
present author’s opinion, the presence of a clear paratabulation pattern in C. tabulata (see Duxsury, 1977, Text-
Fig. 5, Text-Fig. 11 herein and Berow, 1981, Text-Fig. 5} must set in apart from the largely aparatabular C
attadalicum.

The tentative transfer of tabulata into Canninginopsis in Duxsury, 1977, was prompted by the presence of
clearly defined paratabulation with a distribution very similar to that in Canuinginopsis denticulata, the type



species. This paratabulation is defined by double rows of spines in C. tabulata and in C. denticulata, by implication
in the original description (Cookson & EiseNack, 1962, p. 488), it is defined by single rows of “smail tooth-like
projections”. This apparent discrepancy between double rows in C. tabulata and single rows in C. denticulata
caused the present author to only tentatively transfer tabulata into Canninginopsis in 1977 (denoted by the
question mark). If it were to be shown, however, that C. denticulata has paratabulation marked by double rows of
spines then it would be possible to positively assign tabulata to Canninginopsis. Examination of CooksoN &
Eisenack’s photographic illustrations (1962, pl. 1, figs. 16-18) provides some evidence that this may, indeed, be
the case. The holotype (pl. 1, fig. 16) appears to display at least one double row on the operculum and, in fact,
both zig-zag margins bear single rows of spines upon opercular detachment. Further, some poorly preserved
specimens examined by the present author from Papua, New Guinea sometimes show splits between precingular

Text-Fig. 11. Camera lucida drawings of two specimens of Cerbia tabulata (DAVEY & VERDIER, 1974) BeLow, 1981. A and C ventral surfaces,
B and D dorsal surfaces. All X1000.
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Text-Fig. 12. Form and vartiation in Cerbia tabulata (DAVEY & VERDIER, 1974) BELOW, 1981. Left-hand column, C and I ventral surfaces,

sznral column, F and L dorsal surfaces. Dotted lines define lateral extent of spine cover All X520.



Observed Dimensions: Holotype — 58 x 64 pm

Complete specimens — 75 (70) 64 x 73 (67) 64 pm
Specimens measured - 3
Operculum detached - 61 (58) 49 x 73 (67) 58 pm
Specimens measured - 7

Remarks: The species most comparable with C. inconspicuum are C. vannophorum Davey, 1969 and C.
intonsum DuxBury n. sp. C. inconspicunwm differs from C. wamnophorum in possessing a punctate/microreticulate
laver which is separated from the cyst by very short rods, as opposed to the very irregular, spinose ornament of
C. wannophornm which is variously connected along its length.

The body ornament of C. intonsum is very low but is nevertheless distally free. Whatever microreticulation
may be observed is produced by lateral fusion of individual elements rather than distal fusion. Further, the
ornament of C. infonsum is almost exclusively confined to the ventral surface whereas that of C. inconspicuum is

on both surfaces, particularly the dorsal.

Cyclonephelinm intonsum DuxBURY n. sp.
Pl 2, fig. 7, pl. 10, fig. 12; Text-Figs. 13, 14

Derivation of Name; From the Latin infonsas, unshaved, bearded - in reference to the low, irregular ornament around the ventral

pariphery.
Holotype: Pl 2, fig. 7, Text-Figs. 13, 14A.
Type Locality: Sample AB8, Sandrock Series, Atherfield section, Isle of Wight.

Diagnosis: A species of Cyclonephelium whose outline is roughly circular. It has a low, distally rounded and
closed apical horn and a left antapical prominence may be present. A dense, [ow ornament covers the ventral
periphery and takes the form of irregular granules or short coni which may coalesce laterally to produce a crude

A.

Text-Fig. 13. Camera lucida drawings of Cyclonephelinm intonsim DUXBURY n. sp., holotype. X1000,



microreticulum. Some interruption of ornament may be observed laterally in a position corresponding to the
paracingulum. The archeopyle is apical with the operculum usually completely detached. Paratabulation is {acking,
but parasutural splits around the archeopyle margin indicate the presence of six precingular paraplates. The
parasulcus is offset to the left.

Observed Dimensions: Holotype - 75 x 81 pm
Complete specimens ~ 84 (81) 78 x 75 (73) 70 pm
Specimens measured - 2
Operculum detached — 87 (70) 58 x 87 (75) 61 pm
Specimens measured - 29

Remarks: This species differs from all others of the genus in the nature and distribution of the peripheral
ornament.

Cyclonephelium wvannopborum Davey, 1969
PL 3, fig. 16

1969 Cyclonephelinm vannophorum Davey, p. 168, pl. 9, fig. 3, pl. 11, figs. 11, 12, Text-Fig. 16E.

Text-Fig. 14. Form and variation in Cycloncphelium intensum DUXBURY n. sp. Ventral surfaces. Ornament purely diagrammatic. All X750.



Remarks: Davey (1969, pp. 168 and 170) suggests that C. vannophorum may have been reworked into his
sample CB3 (Lower Cenomanian). His reasons are that he observed this species only in CB3 (an unusual
distribution) and that, in his opinion, the similarity of C. wannophorum to a Lower Cretaceous form, ¢C.
attadalicum Coorson & Eisenack, 1962 may be significant. In the present work, C. vannophorum was observed
only in the lower part of the studied section, being probably restricted to the Atherfield Clay (no younger than
Deshayesites forbesi Zone). This would appear to support Davey’s suggestion of it having been reworked into the
Lower Cenomanian. It is, however, possible that it’s presence in Davey’s CB 3 is indigenous since it is not rare (it
comprises 2% of the microplankton content of that sample) and since it has been recorded in Late Cretaceous
material by several authors (e.g. Cenomanian and ?Early Turonian in Norvick & Burcer, 1976, and as young as
Coniacian in WiLtiaMs, 1975).

Muderongia Cooxson & Eisenack, 1958
1958  Muderongia COOKSON & EISENACK, p. 40

Remarks: In his remarks under Muderongia imparilis, Duxsury (1980, pp. 128, 129) stated that Muderongia
simplex is the type species. This is of course erroneous since the type species is Muderongia mecwhaei CooksoN &
Eisenack, 1958,

Muderongia ¢ digitata DuUxsurRY n. sp.
Pl. 3, fig. 15; Text-Fig. 15

Derivation of Name: From the Latin digitatas, having fingers - in reference to the distinctive lateral homns.
Holotype: Pl 3, fig. 15; Text-Fig. 15
Type Locality: Sample AB11, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Text-Fig. 15. Camera lucida drawing of Muderongia ?digitata DUXBURY n. sp., holotype. X1200.



Diagnosis: A very thin-walled, proximate dinoflagellate cyst species which is roughly pentagonal in outline
and which bears a total of seven digitate projections representing five horns. There is a single apical horn, which is
the broadest of all, two antapical horns, which are narrow and of approximately equal length and two lateral horns
composed of two pairs of long, narrow, digitate projections with the paracingujum running between each pair. The
lateral horns are similar in length to those at the antapex and the posterior element of each pair is usually slightly
the longer. The archeopyle is apical with the operculum usually remaining attached.

Observed Dimensions: Holotype - 87 x 67 pm

Complete specimens - 102 (93) 87 x 90 (81) 67 um
Specimens measured — 7

Remarks: This species is only tentatively assigned to Muderongia. The presence of digitate lateral horns, one
digitation being present on either side of the parcingulum, is a feature atypical of Muderongia. Further, the very
thin-walled nature of this species makes it difficult to discern whether one or two walls are present and, therefore,
to positively assign it to either Muderongia or Australisphaera Davey, 1978. Occasionally, some indication of an
inner body is observed, but this may be due simply to folding of the very thin cyst.

Muderongia pariata Duxsury n. sp.
Pl. 2, figs. 5, 8; Text-Fig. 16

1974 Muderongia cf. stanrota SARJEANT, 1966 in DAVEY & VERDIER, p. 644, pl. 91, figs. 4, 8.
1981  Muderongia perforata ALBERTL, 1961 in BeLow, p. 16, pl. 2, fig. 7. Text-Fig. 1L

Derivation of Name: From the Latin pariatns, made equal. balanced - in reference to the symmetrical outline of this species.
Holotype: Pl 2, figs. 5, 8 Text-Fig. 16.
Type Locality; Sample AB33, Scaphites Beds, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Diagnosis: A thin-walled, obviously cavate Muderongia with a smooth endophragm and a generally smooth
to finely perforate periphragm. The periphragm forms one apical, two lateral and one centrally positioned
antapical horn. The apical and antapical horns are distally open and are of similar length, as are the laterals, which
are short, distally blunt and notched. The cyst is dorso-ventrally flattened and the body layers are in contact over
much of the dorsal and ventral surfaces, but are noticeably separate around much of the periphery. Distinctly
perforate areas may be observed at the horn tips and in the mid-dorsal and mid-ventral areas. The archeopyle is
apical, formed by detachment of the entire apical series. Paratabulation is absent except where expressed by the
archeopyle margin, by linear, finely perforate areas on the ventral surface and by the paracingulum.

81 x 81 pm

Complete specimens - 136 x 73 pm
Specimens measured — 1
Operculum detached - 107 (30) 73 x 110 (84) 64 um

Specimens measured - 17

Observed Dimensions: Holotype

1

Remarks: Berow (1981) described this species as Muderongia perforata Avserti, 1961, but he noted that it
differs from that species as described in AteerTi, 1961 in having only a single antapical horn. The distinctly cavate
hypocyst terminating in a single, broad-based, antapical horn distinguishes this species from all but two others,
Muderongia stanrota SARJEaANT, 1966b and M. imparilis Duxsury, 1980. M. pariata most resembles M. staurota in
its overall shape and in the relative disposition of the body layers, but it differs in the character of the lateral
horns. In M. staurota, the lateral horns are usually of unequal length with the right lateral usually distinctly
longer than the left. Also, the distal portions of these horns are backwardly-tapering at approximately one-third



Text-Fig. 16, Camera lucida drawings of Muderongza pariata DUXBURY n. sp., holotype. A dorsal and B ventral surfaces. X1050.

their length and no notching is observed. The lateral horns of M. pariata are short, distally blunt and notched. In
his diagnosis of M. staurota, SaRJEaNT (1966b, p. 203} stated, “shell showing neither trace of tabulation nor of
cingulum or sulcus”. M. pariata, however, often displays some indication of the paracingulum, particularly on the
dorsal surface, and may exhibit hints of paratabulation on the ventral surface, marked by linear, finely perforate
areas. M. pariata also differs from M. staurota in having a distally open antapical horn as opposed to the sharply
tapering, distally closed horn of the latter.

Muderongia imparilis, as was discussed in Duxaury, 1980 (p. 128), appears to be morphologically intermediate
between Muderongia and Odontochitina DerLaNDrE, 1935 emend. Davey, 1970, As such, its length to breadth ratio
1s considerably greater than that of M. pariata. Also, the lateral horns are very unequal with the left being blunt
and unnotched whilst the right is considerably longer and tapers to a point.

Pseudoceratium Goconr, 1957 emend. Doruorer & Davies, 1980

1957 Pseudoceratinm GOCHT, p. 166,
1980  Psendoceratium GocHT in DORHOEER & Davies, p. 39.

Remarks: The emended diagnosis for Psexdoceratinm proposed by Doruorer & Davies (1980, p. 39) is
accepted here with certain reservations. They state, “tabulation traces occasionally apparent”, and they propose the
paratabulation formula 4°, 2a, 6%, 5-6¢, 6”, 177, ?3-6s. This seems over precise considering the statement quoted
above.

The presence of two anterior intercalary paraplates in Psexdoceratium is felt by the present author to be most
unlikely. As may be remarked from Text-Fig. 17 herein, the certiacean nature of Psewdoceratium pelliferum, the
tvpe species, is indisputable since its paratabulation scheme closely matches the scheme proposed for Ceratium in
Warr & Evirr, 1975. Ceratium possesses no anterior intercalary plates and 1t would seem probable that
Psendoceratinm, similarly, should possess no anterior intercalary paraplates. However, no specimens of P pelliferum
were observed here which displayed the epicystal paratabulation adequately for detailed analysis to be undertaken
and the precise nature of the epicystal arrangement in 2. pelljferam must, therefore, remain open to speculation.



Pseudoceratium pelliferum Gocur, 1957
Pl 3, figs. 1, 2; Text-Fig. 17

1957 Pseadoceratinm pellifernm GocHT, p. 166, pl. 18, figs. 1, 2, Text-Figs. 1-3.
1962 Psendoceratium (Eopsendoceratium) gochti NEALE & SARJEANT, pp. 446-448, pl. 20, figs. 3, 4; Text-Fig. 5.

Remarks: Specimens of P. pelliferum were observed here which are ornamented in such a way that
pandasutural areas are free or largely free of ornament. Unfortunately, the opercula are usually detached so that
opercular paratabulation distribution could not be discerned. Nevertheless, a formula of ?4’, 6%, 6™, 1p., 1”7, la.s, 2s
may be proposed. The paraplate distribution is typically ceratiacean and is illustrated in Text-Fig. 17.

As suggested by Muvioup (1969, p. 433) there seems to be a range of degree of ornamentation in P, pelliferum
in which some specimens show no trace of paratabulation except around the archeopyle margin, whereas others
show faint traces or even a virtually complete paratabulation scheme. This imphes that Psexdoceratinm (Eopsendo-
ceratium) gochti, as described by NeaLe & Sarjeant (1962) has a particularly well-defined paratabulation but may
nevertheless be included in P pelliferum. The emended diagnosis of Psendoceratium proposed by DoruOFER &
Davies includes the possibility of paratabulate forms (before this, paratabulate forms were specifically excluded
from Psendoceratinm, so that the 1978 transfer of gochti into Pseadoceratinm in Stover & EviTT was questionable).
It 1s fele that P (E.}) gochti may be formally synonymised with P pelliferum here.

zﬂ'
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Text-Fig. 17. Camera lucida drawings of Psewdoceratinm pellifernm GOCHT, 1957. A ventral and B dorsal surfaces. X1250.



Gonyaulacacean Cysts
Aldorfia Stover & Ewitr, 1978

1978  Aldorfia STOVER & EvirT, p. 140

Remarks: The present author accepts the concept of Aldorfia Stover & Evirt, 1978 only with reservations.
Whilst he agrees that the original assignation of the type species of Aldorfia, A. aldorfensis, to Gonyaunlacysta (in
Gocur, 1970, p. 136) is untenable, it is not altogether clear where it should be classified. In an unpublished
nalynological study of south-west German Jurassic samples, the present author and D. [. WaarToN have examined
material containing that species termed Gonyaulacysta aldorfense in Gocnr, 1970 as well as younger and older
material (Gocut’s study involved a single, Early Bathonian horizon). We concluded that the true (evolutionary)
significance of “G.” aldorfense is as an end member of that very diverse group of cysts included in Endoscrinium
galeritum (DEFLANDRE, 1938) VozzuenNikova, 1967, which is particularly well illustrated in Kiement, 1960. That
is, it appears that the slight separation of body layers in “G.” aldorfense, which was excellently described and
lustrated in Gocur, 1970, may have become more pronounced in younger material with a simultaneous loss of
connective matertal (see Gocur, 1970, pl. 30, figs. 1-3 and Text-Fig. 9). Again, the bounds of a purely
morphological classification system may not be totally adequate to contain separate members of what is probably
ar: evolutionary lineage, However, as remarked under Spiniferites (below), since a morpholgical classification is the
only system which may be meaningfully employed in sub-dividing the very large majority of dinoflagellate cysts
and since any attempt to introduce evolutionary concepts would lead to the recognition of numerous “borderline
cases”, then Aldotfia, as conceived by Stover & Evirr (1978), must be recognised.

Aldotfia wvectensis DuxBury n. sp.
Pl 4, figs. 3, 7, 10

Derivation of Name: From the Latin Vecrss, the Isle of Wight - in reference to the type locality.
Holotype: PL 4, figs. 3, 7, 10.
Type Locality: Sample CB38, Ferruginous Sands Series, Compton Bay section, Isle of Wighe.

Diagnosis: A holocavate, gonyaulacacean dinoflagellate cyst species. The autocyst is spheroidal to ovoidal
with a distinct, distally closed, apical projection. The ectophragm, which is finely punctate, is clearly separate from
the autophragm and the resultant ectocoel is particularly proncunced at the apex, the antapex and in the
paracingular area. A distinct, distally closed apical horn is always present which mirrors the apical projection of the
autocyst. Narrow muri constituting a crude reticulum are present between the auto- and ectocyst. The
paracingulum is laevorotatory, 1s indicated by two parallel, low ridges with a depression between and is aimost
totally devoid of reticulation. The parasuleus is clearly defined by a distinct ventral depression. Paratabulation is
taintly marked on the ectophragm surface by low ridges and the archeopyle is formed by detachment of para-
plate 3.

Observed Dimensions: Holotype - 82 x 73 pm
Overall - 84 (78) 67 x 73 (67) 61 pm
Specimens measured - 8

Remarks: A. wectensis is similar in many respects to A. aldorfensis, the type species. It differs, however, in
possessing a better developed, more sharply-tapering apical horn on the pericyst and in possessing a distinct apical
protrusion on the endocyst which mirrors this. 4. aldorfensis bears a short, blunt apical projection on the pericyst
itvpical of the Endocrinium galeritum group - see above) and the epicyst s broadly-rounded apicaily.
Nevertheless, the similarity between A. wectensis and A. aldorfensis clearly demonstrates the morphological
convergence which is possible in cysts of very different ages.



Callaiosphaeridinm Davey & WiLtiams, 1966 emend. Duxsury, 1980

1966b Callaiosphaeridinm Davey & WiLLiams, p. 103,
1967  Hexasphaera CLARKE & VERDIER, p. 42.
1980  Callaiosphaeridinim DAVEY & WiLLlaMs in Duxsury, p. 113.

Remarks: The placing in synonymy of Awellodininm Duxsury, 1977 with Callaiosphaeridium in BeLow
(1981, p. 27) is rejected here. In both the original diagnosis of Callaiosphaeridium and the emended diagnosis in
Duxsury, 1980 emphasis was placed on the presence of two distinct process types and these were summarised by
Davey & WitLiams (1966b, p. 103) as, “(i) cingular processes large and tubular, open distally, and (ii) apical,
precingular, postcingular and sulcal processes solid”. Avellodinium possesses only the type (i1} processes noted
above and therefore cannot possibly be included in Callaiosphaeridium.

Callatosphaeridium trycherium Duxsury, 1977
Pl 5, figs. 13, 20, pl. 10, fig. 8.
1980 Callaiosphaceridium trycherium DUXBURY, p, 114

Remarks: In Text-Fig. 20a of BeLow, 1981, that author illustrates the epicystal paratabulation pattern of
Callatosphaeridium trycherium Duxsury, 1980. It is interesting to note that the crest figured between paraplates 4’
and 1’ 1s incomplete and that a process arises from that end of the crest nearest the parasulcus. Precisely the same
structure has been observed in Cat'fazospbaendmm asymmetricum (DEFLANDRE & COURTEVU_LE 1939) Davey &
Witeiams, 1966b here and this is illustrated in Text-Fig. 18.

“half crest”

Text-Fig. 18. Camera lucida drawing of a detached epicyst of Callaiosphaeridinm asymmetricum (DEFLANDRE & COURTEVILLE, 1939) DavEy &
WiLLiams, 1966b. X1600.
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Chlamydophorella CooxsoN & Eisenack, 1958 emend. herein

1958 Chlamydophorells Cookson & EISENACK, p. 56.
1961  Gardodinium ALBERTI, p. 18.

Emended Diagnosis; Holocavate dinoflagellate cysts whose autophragms may be spheroidal, ovoidal or
flattened ovoidal and may display an apical protuberance. The autophragm bears numerous, solid or hollow
processes of generally uniform length supporting a smooth to perforate ectophragm; the ectophragm may mirror
the autophragm shape or may be apically produced into a distally closed or open, hollow horn, Parasutures may be
taintly discernible on the ectophragm surface in the form of very low ridges. Archeopyle formed by displacement
ot the entire apical series.

Tvpe Species: Chlamydopborella nyei CoOKsON & EISENACK, 1958,

Remarks: The diagnosis of Chlamydophorella is here emended in order to emphasis the large morphological
range of the genus and to formally include the designation of the archeopyle as apical. This last feature has been
observed n several papers, notably Davey, 1970 (p. 357), Bripeaux, 1971 (p. 98) and Stover & Evirr, 1977
(p. 28) and was, in fact, suggested by the original authors Cookson & Eisenack (1958, p. 57).

The present author agrees with the synonymising of Gardodinium with Chlamydopborella in Davey, 1978
(p. 893). It was Bripeaux (1971, p. 98) who pointed out that because of the great morphological similarities which
were apparent between Gardodinium and Chlamydophorella, “should both genera prove to have apical archeopyles,
it would be difficult to maintain two different names for the same concept” It was already known in 1971 that
Chlamydophorella possesses an apical archeopyle but the description of Gardodinium deflandrei {now Aldorfia
deflandrer - see Stover & Evitr, 1978, p. 140), a species with an obviously precingular archeopyle, in CLarkE &
VERDIER, 1967, led some palynologists to assume that other species of Gardodinium had a similar archeopyle. This
was the situation until Davey (1974) showed the type species of Gardodinium, G. trabeculosum GocHur, 1959, to
have an apical archeopyle.

Chlamydopborella nyei Cooxrson & Eisenack, 1958
Pl. 3, figs. 4, 8, 10; Text-Fig. 19

1958  Chlamydaphorella nyei CooksoN & EISENACK, pp. 56, 57, pl. 11, tigs. 1-3.

Remarks: The present author has observed many specimens of C. nyei during the present work and this
species has proved to exhibit a wide morphological range. Towards the latter part of its stratigraphical range,
C. nyei varies from approximately spheroidal forms with short apical horns (very similar to Cookson &
EisenNack’s holotype) to larger, more rthomboidal forms, each possessing a long, open-ended apical horn which
may be a quarter of the total body length. Vague paratabulation may be apparent and paracingular and parasulcal
areas may be indicated by low, very fine ridges. Those variants on C. nzye/ with long horns tend to demonstrate
some dorso-ventral flattening of the cyst. A graphical representation of the morphological range observed is given
in Text-Fig. 19 and pl 3, figs. 4, 8 and 10.

Since there appears to be a continous series of morphologies between spheroidal types with small apical horns
to rhomboidal, flatter forms with long apical horns, the present author has chosen not to attempt any formal sub-
divison. However, the longer-horned variety appears to be of some stratigraphical significance and is entered on
the range charts (Text-Figs. 2, 3, 4 and 34) as “Chlamydophorella nyei Cookson & Eisenack, 1958 (long horned)”.

Stover & Evitt (1978, p. 28) consider Gardodinium and Chlamydophorella to be separable and state, “Our
inclination is to regard Gardodinium as differing from Chlamydophorella in always having a prominent apical horn,
in having more slender, delicate, less densely distributed processes, and in showing faint indications of
paratabulation other than the archeopyle” However, the morphological range shown by specimens observed here,
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TexwFig. 19. Form and variation in Chlamydophorella nyei CooksoN & EISENACK, 1958. Considerable vadation may be seen, particularly
= the degree of development of the apical horn. All X1200.
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which include forms very similar to CooksoN & Eisenack’s holotype, encompasses specimens with prominent
apical horns and faint indications of paratabulation. The genus Chlamydophorella as a whole may encompass a
considerable variety of process breadth and density of distribution (see remarks under Chlamydophorella in Davey,
1978, p. 893).

Cribroperidinium Neare & Sarjeant, 1962 emend. Davey, 1969

1962 Cribroperidinium NEALE & SARJEANT, p. 443,
1969  Cribroperidinium NEALE & SARJEANT in Davey, p. 125

Cribroperidinium conopinm Duxsury n. sp.
Pl. 4, fig. 11

Derivation of Name: From the Latin conopium, a mosquito net — in reference to the coarse surface reticulum.
Holotype: PL 4, fig. 1L
Tvpe Locality: Sample ABS, Sandrock Series, Atherfield section, Isle of Wight

Diagnosis: A large, ovoidal, proximate dinoflagellate cyst species which possesses a long, distally tapering,
blunt-ended apical horn. The entire surface, with the exception of the parasulcal depression, is covered by a coarse
reticulum. Typically gonyaulacacean paratabulation is superimposed on the reticulum in the form of very low
crzsts which may be distally denticulate. Accessory crests are present within paraplate areas. The archeopyle is
rormed by detachment of paraplate 3™

Observed Dimensions: Holotype - 133 x 90 um
Overall - 136 (128) 116 x 116 (96) 78 pm
Specimens measured - 6

Remarks: The surface reticulum demonstrated by this species sets it apart from all other species of the
genus.

Desmocysta DuxBurRY n. gen.

Derivation of Name: From the Greek desmos, a cable and kystis, a sac or cell - in reference to the characteristic antapical filaments
oo ctherwise largely featureless cysts.

Diagnosis: Spheroidal to ovoidal dinoflagellate cysts. Paratabulation is absent except where indicated by a.
-wo-paraplate, precingular archeopyle, whose precise paraplate equivalence may not be discerned. Long, fine
silaments extend from the antapex.

Tvpe Species: Desmocysta plekta DUXBURY n. gen. et sp.

Remarks; This genus bears some resemblance to Ophiobolus WetzEL, 1933 (or Scuticabolus LossrLicH, 1967)
:ind Dimastigobolus DErLANDRE, 1936.

In his thorough discussion of Ophiobolus lapidiaris Werzer, 1933, Evitr (1968) expressed his opinion that
that species represents the egg case of a planktonic organism and that the filaments originating from one pole
were either attachments or buoyancy aids designed to support the eggs in the planktonic realm. O. lapidiaris was,
i Evitr’s opinion, classifiable under the Zoological Code so that Lorsuich’s (1967) argument that a genus of
sicomycete fungi (described by Riess, 1854) has priority for the generic name Ophiobolus need not apply. The
crzsent author is not entirely convinced as to the faunal origin of Ophiebolns Werzer, 1933. Photographic
idozstrations in Evirr, 1968, pl. 1 could equally well be interpreted as representing dinoflagellate cysts and figs. 3,
Li end 12 particularly appear to show parasutural splits between precingular paraplates. In this case, the genus



having some type of apical (or at least pre-precingular) archeopyle, as opposed to the 2P type typical of this last
genus.

Dumastigobolus was separated from Ophiobolus WetzEL, 1933, 1n DEFLANDRE (1936, p. 161) on the grounds of
its being (translation), “covered with a very distinctive vermiculate ornamentation, noticeably oriented in the
direction of the long axis™ Evirr (1969, p. 7) suggests that such strongly ornamented specimens as those included
in Dimastigobolus by DerLANDRE may represent extreme variants of Ophiobolus lapidiaris. In this case, the
comments distinguishing Ophiobolus Werzer, 1933 from Desmocysta also apply to Dimastigobolus.

Although only a single species of Desmocysta was recorded here, others are known to exist, notably that
termed Ophiobolus sp.A. in Davey, 1979b and that termed Klementia barbata (unpublished) in Warren, 1967.

Texe-Fig. 20. Camera lucida drawings of Desmocysta plekta DUxpURY n. gen et sp. A, C and D dorsal surfaces, B right lateral aspect. D,
holowpe, A, B, C, paratypes. All X1050.
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Desmocysta plekta Duxsury n. sp.
Pl 8, fig. 11; Text-Figs. 20, 21

Derivation of Name: From the Greek plekios, plaited, twisted — in reference to the rope-like antapical projection.
Holotype: PL 8, fig. 11; Text-Fig. 20D.
Type Locality: Sample AB12, Upper Crioceras Beds, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Diagnosis: A spheroidal to ovoidal dinoflageilate cyst species which always displays a distinet antapical
protrusion and which may display a similar protrusion at the apex. A large, two paraplate, precingular archeopyle
is invariably present and this is the only expression of paratabulation in an otherwise featureless cyst, Long, fine
filaments {usually 10 or more) extend from a small area at the antapex and these may be more than twice the
length of the capsule. These are usually tangled to some extent and may form a continuous “rope”. The filaments
rerminate in a granular, amorphous mass.

Observed Dimensions: Holotype - Cyst 38 x 38 pm
Antapical filaments 58 pm
Overall - Cyst 52 (46) 35 x 44 (35) 32 pm
Antapical filaments 81 (46) 26 um
Specimens measured - 27

Remarks: Ophiobolus sp. A. of Davey, 1979b is similar to Desmocysta plekta in the cyst shape and wall
texture. It has not been included in D. plekta here simply because it possesses only very few antapical filaments.

Text-Fig. 21. Camera lucida drawings of Desmocysta plekta DUXBURY 1. gen. et sp., paratypes. A left lateral and B right lateral aspects. Both
X1050.



Exiguisphaera Duxsury, 1979

1979 Exiguisphaera DUXBURY, p. 198.

Exiguisphaera plectilis Duxsury, 1980
Pl 8, fig. 7

21977 Adnatosphaeridinm sp. A BRIDEAUX, pp. 21, 22, pl. 8, figs. 10, 1L
1980  Exiguisphacra plectilis DuxBury, pp. 118, 119, pl. 3, figs. 5, 8, 1L

Remarks: Those specimens referred to in Bripeaux, 1977 as Adnatosphaeridium sp. A appear to bear very
close morphological resemblance to Exiguisphaera plectilis Duxsury, 1980. Bripeaux (1977, p. 22) states that the
archeopyle of Adnatosphaceridium sp. A 1s, “formed by the loss of the four apical paraplates®, and this, of course,
contrasts with the two paraplate precingular (3” + 4”) archeopyle of Exiguisphaera. Bripeaux, however, also states,
“compression of specimens renders observation of paratabulation difficult”, and this may have affected his
archeopyle-type designation. One specimen of Adnatosphaeridium sp. A was photographically illustrated by
Bripeaux (1977, pl. 8, figs. 10, 11} and this is very reminiscent in the parasutural distribution to the apical view of
an Exiguisphaera llustrated in Duxeury, 1979, Text-Fig. 2.

Florentinia Davey & VERDIER, 1973 emend. Duxsury, 1980

1973 Florentinia Davevy & VERDIER, pp. 185, 186,

1976  Silicisphaera Davey & VERDIER, pp. 320, 321,

1976 Achilleodinizm EaroNn, p. 234

1980  Florentinia DAVEY & VERDIER in DUXBURY, p. 119,

Florentinia abjuncta DUXBURY n. sp.
PL 6, figs. 9, 10

Derivation of Name: From the Latn abjuncius, disunited, separated — in reference to the charactenistically separate process elements.
Holotype: PL 6, figs. 9, 10.
Type Locality: Sample CB62, Ferruginous Sands Series, Compton Bay section, Isle of Wight.

Diagnosis: A species of Florentinia possessing a spheroidal to ovoidal central body with a distinct, distally
closed and rounded apical projection. The periphragm is produced inte numerous slender, proximally broad-based
and distally capitate process elements which may occasionally be proximally united. A large, broad-based and
distally tapering antapical process is present and this is open with a ragged margin at its distal extremity. The
process elements and antapical process are smooth, but the main body is densely, though finely granular. The
archeopyle is formed by detachment of a single, mid-dorsal paraplate (3”).

Observed Dimensions: Holotype — 70 x 67 pm
Overall - 81 (73) 67 x 81 (67) 58 pm
Specimens measured - 14

Remarks: This species is distinguished by its numerous process elements (representing relatively few actual
processes), by its granular body surface, by its apical projection and by its distally open antapical process. The most
closely comparable species are Florentinia resex Davey & VERDIER, 1976 and F interrupta Duxsury, 1980. F
abjuncia differs from the former in possessing a distally open antapical horn and an apical projection. It differs
from the latter in lacking striae on the processes, in being granular rather than having a microreticulate body
surface, in having processes typically broken down into individual elements and in having an apical projection.
Florentinia radiculata (Davey & WiLLiams, 1966b) Davev & VERDIER, 1973 is similar to F. abjuncta in possessing
slender, capitate process elements but differs in having notably fewer such elements and in having an antapical
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orocess which is narrow and sometimes difficult to distinguish in certain orientations. Also, F. radiculata is very
distinctive in possessing processes which dispfay a single, deep, primary bifurcation (see pl. 4, figs. 4 and 6 in
Davev & Verpier, 1971 and compare figs. 9 and 10 with fig. 13 in pl. 6, herein).

Gonyaulacysta DerLaNnDRE ex Norris & Sarjeant, 1965 emend. Sarjeant, 1969

1964  Gonyawlacysta DEFLANDRE, p. 5 (type species not validly proposed)
1965  Gonyawlacysta DEFLANDRE ex NORRIS & SARJEANT, p. 65
1969 Gonyanlacysta DEFLANDRE ex NORRIS & SARJEANT in SARJEANT, p. 7

Gonyaulacysta? kleithria Duxsury n. sp.

Pl 5, figs. 1, 2; TexcFig. 22

Derivation of Name: From the Greek klithria, a keyhole - in reference to the parasulcal hole.
Holotype: Text-Fig. 22.
Tvpe Locality: Sample AB30, Lower Gryphaca Group, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Diagnosts: A fairly large, partially cavate, gonyaulacacean dinoflagellate cyst species. The smooth endocyst

.« approximately square in outline and has a distinct, distally rounded and closed apical projection. The pericyst,
which is also smooth, 1s in contact with the endocyst only on the dorsal surface and is produced into a well-
eveloped, staight or concave-sided, open apical horn. Paratabulation of the formula 4, las., 6%, ¢, 5%, 1p., 1p.v,,
17" is marked on the periocoel surface by low crests which are distally irregularly denticulate. An irregular hole is
observed in the ventral pericoel, presumably marking the parasulcus. An archeopyle is formed by detachment of

paraplate 3"

Observed Dimensions: Holotype - 67 x 67 pm
Overall - 78 (67) 55 x 73 (58) 46 um
Specimens measured - 26

Text-Fig. 22. Camera lucida drawings of Gonmyasiacysta Zkleithria DUXBURY n. sp., holotype. A ventral surface demonstrating the parasulcal
mcle, B dorsal surface. X1050.



Remarks: The placement of this species in Gonyanlacysta is only tentative since there is a characteristic
cavaton which is invariably observed over the whole surface other than the dorsal area. In all respects other than
the cavation, the morphology of this species is typical of the genus Gomyamlacysta.

The irregular hole which is always present in the ventral pericoel presumably represents the parasulcus. It is
noteworthy that the area where paraplate 1™ (in conventional gonyaulacacean schemes) would normally be found
is incorporated within the hole. This homology of paraplate 1™ {in the conventional sense) with part of the
parasulcus was also noted in Aptea plera Duxeury n. sp. and was discussed in the remarks under that species
1above). The obvious conclusion from this observation is that the paraplate which has up to now been termed 1™
is truly parasulcal and the paratabulation of G¢ kleithria has been interpreted accordingly here (see Text-Fig. 22).

Hystrichosphaerina ALberTI, 1961

1961  Hystrichosphaerina ALBERTI, p. 38
1961b  Polystephanephorns SARJEANT, p. 1096.

Remarks: Specimens here referred to Hystrichosphaerina schindewolfii Aiserti, 1961 ranged from those
possessing slender, poorly developed paracingular processes (see Duxpury, 1980, Text-Fig. 10) to those possessing
no such paracingular features (see pl. 8, fig. 3 herein). H. schindewolfii is the type species and the possession of
paracingular processes was included in the generic diagnosis by Aiserti (1961, p. 38), thus inferring that all species
reterable to Hystrichosphaerina must possess such processes. The present author considers the main characteristic
reature of Hystrichosphaerina to be the presence of ring trabeculae linking the distal extremes of process elements,
The lack of paracingular processes in species similar to H. schindewolfii, notably H. sarjeantii (Gitmez, 1970)
Duxsury, 1980, and of a gradation between specimens here referred to H. schindewolfii from those with
paracingular processes to those without may suggest that not only 1s this feature unreliable at a generic level, but
that it may be equally unreliable specifically. In view of the importance placed on the presence or absence of
paracingular processes in defining other genera, particularly Hystrichosphaeridinm and Oligospbaeridinm, the present
author chooses not to emend Atsertr’s diagnosis of Hystrichosphaerina in order to dismiss the importance of
paracingular processes in that genus. He rather chooses to suggest that H. schindewolfii, on the evidence of
specimens observed during the present work, may or may not possess paracingular processes.

Kiokansinm Stovir & Evirr, 1978 emend. herein

1978  Kiokansinme STOVER & Evitt, p. 167.
1979a  Bacchidinium DAVEY, p. 5535.

Emended Diagnosis: Spheroidal to elongate ellipsoidal dinoflagellate cysts bearing solid, distally
acuminate or branched processes. Processes number from 19 to over 40. Archeopyle two-paraplate precingular with
pzratabulation indicated only by archeopyle margin.

Tvpe Species: Kiokansinm polypes (COOKSON & EISENAcCK, 1962) BeLow, 1982 emend. herein.

Remarks: BeLow’s contention (1982, pp. 13-15) that Bacchidinium Davey, 1979a is a junior synonym of
Kiokansium Stover & Evirr, 1978 is wholly supported here. In addition, however, the respective type species of
Kiokansium and Bacchidininm, K. unituberculatum (Tascu in TascH, McCrure & OrTEDAKL, 1964) and B. polypes
1CoorsoN & Eisenack, 1962), are here considered synonymous. Stover & Evrrr (1978, p. 268) wrote, “Cleisto-
sphaeridium polypes (Cooxson & Eisenack, 1962b) Davey 196%a, which has the same general appearance and
strikingly similar processes (and, apparently, process variability), is similar to K. uwituberculatum. However, the
main body of C. polypes is spherical, and the archeopyle, although not noted by the original authors, is considered
by Davey as probably being apical®. In fact, the original description of polypes in Coorson & Eisenvack (1962, p.
492) states, “Shell circular to subcircular in outline”, and Davey {1969, p. 154) describes it as, “spherical to
subspherical”. Also, the present author’s observations of this species comply with those of Davey (1979a, p. 555),
when he states, “the distinctive type 2P archeopyle was observed in several specimens”



It is apparent, therefore, that Bacchidinium Daviy, 1979 is a junior synonym of Kiokansium Stover & Evirr,
1978 and that the species polypes (Cookson & Eisenack, 1962) is senior to wunituberculatum (Tascn in Tasca,
McCrure and OrtepanL, 1964). Consequently, it has been necessary to re-define and validate the genus
Kiokansium here and to install Kiokansium polypes (Cooxson & Eisenack, 1962) BeLow, 1982 emend. herein as
the type species.

The concept of including species with one and two paraplate precingular archeopyles within a single genus, as
proposed by Davey (1979a, p. 555) is here rejected.

Kiokansium is distinguished from Taleisphaera Duxsury, 1979 in that it lacks the penitabular crests linking
individual processes which are so characteristic of the latter genus. Also, Taleisphaera often displays 2 distinctly
pentagonal ambitus whereas that of Kiokansium 1s circular to elongate elliptical. The placing in synonymy of
Taleisphaera with Kiokansium in Berow 1982 (p. 13) is therefore rejected.

Kiokansium polypes {CooksoN & Eisenack, 1962) Berow, 1982 emend.
PL 7. fig. 7

1962 Hystrichosphaeridium recurvatum var. polypes CooksoN & Eisenack, p. 491, pl 4, fig. 11
1964 Hystrichosphaeridium magnarmatym Tascn, p. 192, pl. 1, fig. 22.

1964 Hystrichosphacridium valgum Tasch, pp. 192, 193, pl. 2, fig. 10.

1964 Hystrichosphaeridinm kiowanum TascH, p. 193, pl. 2, fig. 1.

1964 Hystrichosphaeridium replexusn TascH, p. 193, pl 3, fig. 14

1964  Hystrichosphaeridium marsupium T asch, p. 193, pl. 3, fig. 16.

1964 Hystrichosphacridium entomimm Tascn, p. 193, pl. 3, fig. 15.

1964  Hystrichosphaeridinm aruncinm TascH, p. 193, pl. 3, fig. 12.

1964  Hystrichosphaeridinm perovatum TascH, p. 194, pl. 3, fig. 13.

1964 Hystrichosphaeridinm unituberculatam Tascn, p. 194, pl. 3, fig. &

1964 Hystrichosphacridinm protellipticsim Tasch, p. 194, pl. 2, fig. 2,

1964 Hystrichosphaeridinm triradicoswm TAscH, p. 194, pl. 2, figs. 4, 14

1964 Hystrichosphaeridium eccentrum Tasch, p. 194, pl. 1, fig. 6, pl. 2, fig. 9.

1964  Hystrichosphaeridium fabins TascH, p. 195, pl 2, fig. 5.

1964  Hystrichosphaeridium tribrachiosum Tascu, p. 195, pl 1, fig. 3.

1964 Hystruchosphaeridium follinm TascH, p. 195, pl. 1, fig. 8.

1964 Dinoflagellate genus and species undetermined, no. I Tascn, p. 198, pL 1, fig. 14,
1964 Dinoflagellate cyst, forma A Tasch, p. 199, pl. 3, fig. 11

1964 Dinoflagellate cyst, forma B Tasch, p. 199, pl. 3, fig. %

1964 Dinocflagellate cyst, forma C Tasch, p. 199, pl. 3, fig. 6.

1969 Cleistosphaeridinm polypes (CooksoN & EIsENack) Davey, p. 154, pl. 6, figs. 7, 8.
1979 Bacchidinium potypes (Cookson & EiseNnack) Davev, p. 555, pl. 1, fig. 7.

1982 Kivkansium polypes (COOKSON & EiseNack) Berow, p. 16, pl. 6, fig. 9, pl. 9, fig. 8.

Emended Diagnosis: Spheroidal dinoflagellate cysts bearing numerous solid processes which flare
proximally and are distally flared and furcate, often into several very fine, flexuous spines. Paratabulation is absent
except where indicated by the archeopyle margin. Archeopyle two-paraplate precingular.

Remarks: The diagnosis of Kiokansium polypes is here emended to emphasise the two-paraplate precingular
archeopyle. Although Davey (1979, p. 555) and BeLow (1982, p. 16) have referred to this feature, it has not been
previously incorporated in a formal diagnosis.

Taleisphaera hydra Duxsury, 1977 is very similar to K. polypes but the penitabular crests joining mainly gonal
and some crestal processes in the former constitute a very distinctive feature.

Kiokansium prolatum Duxsury n. sp.
Pl 6, figs. 4, 8

1971 Oligosphaeridium prolixispinosumt DAVEY & WILLIAMS, 1966 in SiNGH, pl. 56, fig. 4 only



Derivation of Name: From the Latin profatns, extended, elongated - in reference to the cyst elongation.
Holotype: PL 6, fig. 8.
Type Locality: Sample CB20, Sandrock Series, Compton Bay section, Isle of Wight.

Diagnosis: An elongate ellipsoidal, thin-walled, chorate dinoflagellate cyst. It has 19 slender, solid processes
which are proximally flared and distally produced into several flat, tapering, recurved spines. Each process is
paraplate centred and a gonyaulacacean paratabulation pattern of the formula 4, 6%, ?c, 6™, Ip., 1p.v., 1”” may be
inferred. The paracingulum is devoid of processes. The pre- and postcingular processes are longer than elsewhere,
so that the length to breadth ratio of the entire cyst is considerably smaller than that of the main body. The
archeopyle is two-paraplate precingular.

Observed Dimensions: Holotype - 78 x 55 um
Overall ~ 89 (69) 61 x 78 (53) 41 pm
Main Body - 61 (45) 38 x 38 (27) 20 pm
Specimens measured - 20

Remarks: The elongate shape of this species, particulatly of the main body, renders it most distinctive. The
most closely comparable taxon is Hystrichosphaceridiums phoenix Duxsury, 1980, a species which bears very similar
processes to K. prolaium, both numerically and morphologically. H. ¢phoenix, however, has a spheroidal main body
with processes of equal length, whereas K. prolatum 1s elongate with pre- and postcingular processes longer than
processes elsewhere.

The specimen figured by Sinan (1971, pl. 56, fig. 4) and referred to Oligosphacridium prolixispinosum Davey &
WiLLiams, 1966b is here considered an example of Kiokansium prolatum. Sineu’s illustration shows well the
elongate ellipsoidal shape, variability in process length and, more particularly, the distinctive process terminations
of K. prolatum.

Nexosispinum Davey, 197%
197%a  Nexosispinum DAVEY, pp. 557, 958

¢Nexosispinum bespernm Davey, 197%a

PL 7, fig. 8; Text-Fig. 23

part of
operculum

folds

Text-Fig. 23. Camera lucida drawing of ZNexosispinumi hespernm DAVEY, 1979, spines omitted. X1300.



Remarks: Specimens referred to 2Nexosispinum besperum here conform in every respect with Davey’s
diagnosis for that species (1979a, p. 558) except in the archeopyle type. Although Davey does not categorically
state 1n the specific diagnosis that N. besperum has a two paraplate, precingular archeopyle, this is stated in the
generic diagnosis and must therefore, apply to N, hesperum, the type species. Those specimens examined here
exhibit a 3P archeopyle and although no parasutural ornament allows “first hand” designation of the paraplates
involved, comparisons with a similar cyst genus, Exiguisphaera Duxsury, 1979, allow the archeopyle type to be
espressed as 3Py_3 (see Text-Fig. 23)

Occisucysta Gitmez, 1970
1970 Occisucysta GITMEZ, p. 267.

Remarks: The present author has examined the holotype of Occisucysta balios Girmez, 1970, the type
species, and this proves to be cornucavate and to possess an apical horn similar to but much smaller than that of
O. tentoria Duxsury, 1977. A previously undescribed species, O. Pechinata (see below) is similarly cornucavate and
in this respect, Q. balios, O. tentoria and Q. fechinata differ from other species which have been included in this
genus.

Occisucysta ‘fechinata DUuxsury n. sp.
Pl 4, figs. 12, 13.

Derivation of Name: From the Latin echinatus, spiny - in reference to the very spiny nature of this species.
Holotype: PL. 4, figs. 12, 13.
Type Locality: Sample R9, Ferruginous Sands Series, Redcliff section, Isle of Wight.

Diagnosis: A proximate to proximo-cavate dinoflagellate cyst species which is spheroidal to ovoidal in
shape and which is surmounted by a prominent, notably cavate apical horn. A crude reticulum, in the form of low,
punctate muri, extends over the whole body surface. Numerous spines arise from the reticulum and these may be
proximally vacuolate to such a degree that localised or extensive cavation may result. An ectophragm covers the
reticulum but leaves the distal ends of the spines free. The ectophragm bears low paracingular and parasutural
crests which are perforate, finely denticulate distally and which mark out a typically gonyaulacacean paratabulation
pattern. Some small grana and/or coni may be present on the ectophragm surface. The archeopyle is formed by
detachment of paraplates 2” and 3”.

Observed Dimensions: Holotype - 81 x 90 pm
Overall - 81 (75) 70 x 90 (73) 61 pm

Specimens measured - 7

Remarks: This species is most distinctive, particularly in being an extremely spinose Occisucysta-type cyst
with a clearly marked reticulum between the body layers. The variation in the degree of development of the
vacuoles at the proximal ends of the spines results in some specimens being largely proximate whilst others are
almost entirely cavate. No other species of Occisucysta demonstrates this last feature and for this reason the
assignment of echinata to Occisucysta may be only tentative.

Oligosphaceridium Davevy & WiLniams, 1966

1966  Oligosphaeridinm Davey & Winiams, pp. 70, 71.

Oligosphaeridium perforatum (Gocur, 1959) Davevy & WiLitiams, 1969

1959 Hpstrichosphaeridium perforatum Gocht, p. 68, pl. 3, fig. 7, pl. 7, figs. 13-16.
1969 Oligosphaeridinm perforatum {(GOCHT) DAVEY & WiLLIAMS, p. 5.



Remarks: During the present study, specimens of O. perforatum have been observed to fall into two distinct
types. Some are of the type originally described in Gocur, 1959 and possess polygonal process terminations with,
tvpically, no gonal spines (although very short, broad-based ones may be present) and some distal perforations
which never approach widespread fenestration. The second type comprise specimens similar in the overall
morphology of their process terminations to those described above but differ in that the distal process
terminations are distinctly fenestrate. It is felt that the erection of two sub-species of O. perforatum is necessary
and this 1s effected below.

Oligosphaceridium perforatum (Gocut, 1959) Davey & WitLiams, 1969 subsp. perforatum Duxsury n. subsp.
PL 8, fig. 6

1959  Hystrichosphaeridium perforatum GocHT, p. 68, pl. 3, fig. 7, pl. 7, figs. 13-16.
1969 Oligosphacridium perforatnm (GOcHT) DAVEY & WILLIAMS, p. 5.

Holotype: Tiibingen, Geol, Paliont. Inst, Pr. 1106, Prip. N. 40 — figured in GocHrt, 1959, pl. 3, fig, 7.
Type Locality: Raum Hannover (Niedersachsen); (Upper?) Barremian.

Diagnosis: A sub-species of Oligosphaeridinm perforatum (Goceur, 1959) Davey & WiLLiams, 1969 in which
the distal process extremities are perforate but in which the perforations are never so developed as to produce an
overall fenestration.

Observed Dimensions: Holotype - main body 61 x 56 um; processes 29-40 pm; overall width 125 pm.
Largest dimension of other specimens from 80-100 pm.

Text-Fig. 24. Camera lucida drawings demonstrating the distal process morphology in Oligosphaeridinm perforatum (GocHr, 1959} Davey &
WiLLiaMs, 1969 subsp. colum Duxeury n. subsp. All X1500.



Oligosphaeridium perforatum (Gocwt, 1959) Davev & Witniams, 1969 subsp. colum Duxsury n. subsp.
PL 8, fig. 9; Text-Fig. 24

1975 Oligosphaeridinm anthophorum (COOKSON & EISENACK) Davey in BriDEaux & McINTYRE, pl. 8, figs. 12, 13,

Derivation of Name: From the Latin cofum, a sieve, strainer — in reference to the distal process fenestration,
Holotype: Pl 8, tig. 9.
Type Locality: Sample AB8, Sandrock Series, Atherfield section, Isle of Wight.

Diagnosis: A sub-species of Ofigosphaeridium perforatum (Gocur, 1959) Davey & WiLLiams, 1969 in which
the distal process extremities are highly fenestrate.

Observed Dimensions: Holotype - 84 x 110 um
Range: Main Body - 64 (55) 44 x 64 (55) 44 um
Processes - 20-52 pm

Specimens measured - 15.

Remarks: The degree of distal process fenestration sets this sub-species apart from O. perforatum (Gocur,
1959) Davey & WicLiams, 1969 subsp. perforatum Duxsury n. subsp., which has distal process terminations similar
in overall morphology to those of O. perforatum subsp. colum, but possesses fewer perforations which may not be
considered to form an overall fenestration (see Gocnr, 1959, pl. 3, fig. 7, pl. 7, figs. 13-16). Oligosphaeridium
dictyophorum (Cooxkson & Ersenack, 1958) Davey & WiLriams, 1979 i1s similar to O. perforatum subsp. colum in
possessing processes which are distally fenestrate. It differs, however, in having solid processes (atypical of the
genus Oligosphaeridinm) and in lacking the distinct angularity to the distal process extremes which is a major
characteristic of O. perforatum (see Text-Fig. 24, herein).

Protoellipsodinium Davey & Verpier, 1971

1971 Prosoellipsodininm DAVEY & VERDIER, p. 26.

Protoellipsodinium clavalum Davev & VERDIER, 1974 emend. herein
PL 5, figs 16, 19

1974 Protocllipsodinium clavulum Davey & VERDIER, p. 637, pl. 93, fig. 7.
1977 Opercrlodinium? spinigerin BRIDEAUX, p. 30, pl. 12, figs. 8, 9, pl. 13, figs. 1-11.

Emended Diagnosis: An elongate ovoidal to eilipsoidal, smooth-walled cyst bearing fairly numerous
slender processes which may be absent around the equator. The processes are less than half the cyst width n
length and may be solid or holiow with a restricted lumen. Distally the processes may be capitate, bifurcate,
trifurcate or multifurcate. The archeopyle is single paraplate precingular.

Remarks: Opercrdodinium? spinigerum BripEAUX, 1977 is here considered a junior synonym of Profoellipso-
dinium clavulum Davey & Verpier, 1974. Specimens observed during the present study range from examples
whose process tips are capitate to larger forms with multifurcate distal extremes. There is a gradation between such
forms and, therefore, there appears to be no justification for separating specimens with bi- or trifurcate processes
from those with multifurcate ones. The present author’s observattons compare very well with those of BripEaux
(1977, p. 30) who states, “distal margins of processes highly varnable, bifid, trifurcate with distal bifid tips, or
quadrifurcate to multifurcate”. In their original diagnosis of Proteellipsodinium clavulum, Davey & VERDIER (1974,
p. 637) include the possibility of bi- or trifurcate distal process extremities and in their description, they state, “the
processes expand at their distal extremities and are basically capitate; this expansion is usually slight
(approximately 1 pm in width) but occasionally 1s wide and gives rise to two or three recurved spines™. It would
appear that those specimens observed by Davey & Verpier from the Aptian type sections represent the less



elaborate end of the morphological range observed by Bripeaux (1977) and in the present work. In order to
include the more extreme forms encountered in these last two works, the diagnosis is emended above to include
the specimens with more than three distal spines to the processes. The diagnosis is also altered to include the
possibility of solid processes being present, a feature observed when processes are particularly slender.

Spiniferites ManTeELL, 1850 emend. Sarjeant, 1970

1850  Spiniferites MANTELL, p. 191 _

1937 Hysirichosphaera WETZEL, 1933 ex DEFLANDRE, p. 61. .
1933 Hysirichokibotiun: KLumpp, p. 387.

1963 Achomeosphaera EviTT, p. 163.

1970 Spimferites MANTELL, 1850 in SARJEANT, p. 75.

Remarks: The separability of Achomosphaera Evirr, 1963 from Spiniferites ManTELL, 1850 emend. SarjEAaNT,
1970 has been a subject of discussion for several years. The main argument appears to centre on whether or not
these genera may be effectively distinguished simply on the presence or absence of ridges or septa connecting
process bases. Authors opposed to such separation include Remp (1974) who stated (p. 609), “the sole criterion of
the reduction of sulcal crests to faint lines, or their complete absence 1s not considered sufficient variation for the
distinction of the Genus Achomosphaera from Spiniferites”. Other authors tend to admit difficulties but elect to
retain the two genera. Such authors include Stover & Evitr (1978), who stated (p. 138), “transitional forms with
parasutural features intermediate between those on typical species of each genus make consistent identification
difficult™. This problem with transitional forms extends even to the type material. In Davey & WiLLiams (19662, p.
46), in the remarks under Achomosphaera, 1t is stated that Davev’s examination of the type material of
Achomosphaera ramulifera revealed a paratype (DeErLanDrE, 1937, pl. 14, fig. 6) to have, “very faint lines on the
surface of the central body delimiting the plate boundaries”. Davey & WiLLiams also observed that, “such lines
were not observed on the holotype but this was probably due to the obscuring nature of particles within the flint”.

In a purely morphological classification system, one must decide on criteria for generic separation and adhere
to them. Rare, “borderline” cases may cause problems, but these may usually be resolved by strict application of
the criteria defined as important. In the case of Achomosphaera and Spiniferites, theretore, starting with the premise
that all such forms without parasutural features are referable to Achomosphaera, one may, for instance, separate
Achomosphaera alcicornu (Eisenack, 1954) Davey & WitLiams, 1966a from Spiniferites pseudofurcatus (Krumer,
1953) Sarjeant, 1970. In anything other than a purely morphological system, these last two species would have
been inseparable.

The basis of a workable morphological classification system is clear definition of the type species and type
speaamens. It is unfortunate that, in the case of Achomosphaera, there i1s some doubt as to the lack of
paratabulation in the holotype of the type species, as discussed in Davey & WitLiams (1966a, p. 46). Whether or
not the presence of “very faint lines” marking parasutures in 4. ramulifera is important in invalidating the genus
Achomosphaera is itself debateable. In Evitr’s onginal description of that genus, he stated that Hystrichosphaera
{sic) differs from Achomosphacra in having “well-developed sutural ridges or septa®. Evirt did not suggest where
specimens demonstrating “very faint lines” should be placed. Presumably, any positive parasutural connections,
however faint, exclude specimens from Achomosphaera, as originally defined.

The present author feels that a morphological classification system is the only scheme which may be used to
effectively sub-divide dinoflagellate cysts. Any attempt to introduce evolutionary concepts or to apply knowledge
gained from studying recent cyst/theca cycles, etc. would lead to the recognition of so many “borderline cases” as
to make the classification unworkable. May’s (1980, p. 64) statement, “thus, specimens with Spiniferites ~ like
processes which lack sutural ridges are likely Spiniferites vartants and should be assigned to the genus Spiniferites”,
therefore has no relevance in a purely morphological sense. However, it 1s considered here that the presence of
parasutural lines on the paratype figured in DerLanpre, 1937, pl. 14, fig. 6 (see Davey & WitLiams, 1966a, p. 46)
and the suggestion in Davey & Wirriams, 1966a, p. 46 that the reason that paratabulation was not observed in the
holotype was that debris obscured the specimen, clearly bring into doubt the validity of Achomosphaera from the
outset. This, coupled with the difficulty in separating forms with parastural lines from those without, when such



lines are often narrow and indistinct, leads the present author to follow Reip, 1974 and May, 1980 in
svnonymising Achomosphaera with Spiniferites.

Spiniferites neptunii (Eisenack, 1958) n. comb. emend. herein
PL 7, figs. 13, 14

1958  Baltisphacridium neptuni EISENACK, p. 399, pl. 26, figs. 7. 8; Text-Fig. 8.
1966a  Achomosphaera neptuni (E1SENACK) in Davey & Wiuams, p. 51, pl. 3, fig. 7, pl. 9, fig. 11

Emended Diagnosis: A chorate dinoflagellate cyst species possessing a fairly thick-walled, fibro-reticulate
central body. Trifurcate gonal and bifurcate parasutural processes are present and these may be proximally
connected by low crests. Rarely, the processes may have a secondary bifurcation. The processes are fibrous and,
particularly proximally, the fibres may be aligned parallel to the long axis. The archeopyle is single paraplate
precingular (3”).

Remarks: The diagnosis is here emended in order to emphasise the single-paraplate, precingular archeopyle
in this species and to include the possibility of parasutural crests being present. Both of these features were noted
by Davey & Wuuiams (1966a, p. 51).

All specimens of S. neptunii examined here possess parasutural crests whilst in all other respects they are
similar to specimens observed by the present author from the Speeton Clay. Some Speeton Clay specimens do,
apparently, demonstrate very low parasutural features, as suggested by Davey & WiLLiams (1966a, p. 51), who
describe, “the fibres sometimes radiating from the bases of the processes and these may be slightly thickened along
the reflected plate boundaries joining the processes”. The holotype, described by Eisenack (1958), apparently does
not have parasutural crests since examination of that specimen by EviTt prompted Stover & Evirr (1978, p. 139)
to state that it has, “terminally closed, hollow, single intratabular processes”.

Specimens referred to here as Spiniferites of. neptunii are equivalent to those termed Achomosphaera cf.
neptunii in Davey & VERDIER (1974, pp. 628, 629, pl. 92, fig. 2) and in Duxsury (1980, p. 112, pl. 6, figs. 1, 2), and
are undoubtedly referable to Achomosphaera verdieri Berow, 1982.

Spiniferites ramuliferus (Dereanpre, 1937) Reip, 1974
Pl 5, figs. 4, 9

1935 Hystrichosphaera of. ramosa (EHRENBERG) in DEFLANDRE, pl. 3, fig. Ll

1937 Hystrichosphaeridium ramuliferum DEFLANDRE, p. 74, pl. 14, figs. 5, 6, pl. 17, fig. 10.
1963 Baltisphaeridium ramuliferum (DEELANDRE} in DOwNIE & SARJEANT, p. 92,

1974 Spiniferites ramuliferns (DEFLANDRE) in REID, p. 608, pl. 4, figs. 39, 40.

Remarks: Specimens of S. ramuliferus observed in the present work are similar to those in May (1980, p. 63)
in that some possess parasutural crests, whereas the majority are devoid of such features.

Stephanelytron Samrjeant, 1961 emend. Stover, Sarjeant & Druce, 1977

1961  Stephanciytron SARJEANT, p. 109
1977 Stephanelytron STOVER, SARJEANT & DRuGG, p. 331

Remarks: It is remarkable, considering the morphological similarities between the genera, that Stephanelytron
and Chlamydophorella Cooxson & EiseNack, 1958 emend. herein have not been compared to date. Both genera
comprise holocavate species possessing thin ectophragms supported by short, proximally and distally flaring
tubules; these are usually hollow but may be solid when particularly slender. The only noteworthy differences are
the presence in Chlamydophorella of an apical horn of varying lengths and in Stephanelytron of coronas at or near



Text-Fig. 25. Camera lucida drawing of Stpbodiniunm spinslosim DUXBURY n. sp., paratype. Oblique dorsal view. X1300.

the antapex. There are species of Chalamydophorella which are closely comparable with species of Stepbaneiytron; a
particularly good example is the similarity of C. huguonioti (Varensi, 1955) Davey, 1978 to S. cretaceum Duxsury

n. sp. and S. scarburghense Sarjeant, 1961

Stephanelytron cretacenm Duxsury n. sp.
PL 7, figs. 5, 6
1979b  Chlamydophorella sp. A. Davey, p. 56, pl. 3, figs. 10-13.

Derivation of Name: From Cretaceous - i reference to the recorded age of this species to date.

Holotype: Pl 7, figs. 5, 6.
Type Locality: Sample AB14, Walpen Clay and Sand, Ferruginous Sands Series, Atherfield section, Isle of Wight

Diagnosis: A spheroidal, holocavate dinotlagellate cyst possessing a low apical protuberance. The
autophragm is smooth and bears numerous short, slender, hollow tubules which flare proximally and distally. The
tubules may be distally united by a continuous or fragmentary, very delicate ectophragm. A small corona is present
near the antapical pole and the cyst surface within the corona is densely granular. The archeopyle is apical and no
paratabulation is apparent except around the archeopyle margin.

Observed Dimensions: Holotype - 52 x 49 pm
Overall - 58 (52) 46 x 58 (49) 44pm

Specimens measured - 18

Remarks: The species to which S. cretaceum bears resemblance are Stephanelytron scarburghense SAR)EANT,
1961 and Chlamydophorella buguonioti (VaLensy, 1955) Davey, 1978. S. scarburghense ditters, however, in possessing
a very distinct and larger corona than §. cretacenm and, in some cases, it has two coronas. C. hugnoniot; differs in

lacking any corona.



TexeFig. 26, Camera lucida drawings of Stephodininm spinulosum DUXBURY n. sp., paratype. A apical and B antapical aspects. X1300.

Stephodinium DrerLaNDRE, 1936 emend. Davey, 1970

1936 Stephodinium DEFLANDRE, p. 58.
1970 Swephodininm DEFLANDRE in Davey, p. 347,

Remarks: In their “comparisons” under Stephodinium, Stover & Evitt (1978, p. 192) remark that one of the
differences between Hystrichostrogylon AcerLorouros, 1964 and Stephodinium is that the former, “has processes,
which Stephodinium lacks”. However, there is nothing in the diagnosis of Stephodiniun: which debars that genus
from possessing processes. The main characteristic feature of Stephodinium is the separation of the two body layers
in an area roughly coincident with the paracingulum and this was recognised by DerLanpre (1936, p. 58).
Paratabulation is marked on the periphragm by low ridges.

A species referred to Stephodinium here, S. spinulosum Duxsury n. sp., displays short gonal and (rarely)
parasutural processes, most reminiscent of the gonal and parasutural processes of the genus Spiniferites ManTELL
1850 emend. Sarjeant, 1970. The two body layers in Stephodinium spinulosum are, however, appressed only over
part of the anterior, postertor and ventral areas and a large cavation is present, mainly coincident with the
paracingulum (see Text-Figs. 25 and 26). It may be that S. spinalosum is a transitional form between the genus
Spiniferites and Stephodinium coronaturm DEFLANDRE, 1936, the type species.

Stephodinium spinulosum DUXBURY n. sp.
Pl. 3, figs. 6, 10, 14; Text-Figs. 25, 26

Derivation of Name: From the Latin spinafosus, having small thorns - in reference to the processes.
Holotype: PL 5, fig. 6.
Type Locality: Sample R7, Ferruginous Sands Series, Redcliff section, Isle of Wighe

Diagnosis: A fairly thick-walled, distinctly bi-layered, proximo-cavate dinoflagellate cyst species with
smooth endo- and periphragm. The body layers are appressed except in an area including the paracingulum and



those portions of the pre- and postcingular series adjacent to it. Paratabulation of the formula 3, ?6”, ?6¢, 57, 1p.v.,
1”7 is outlined by low parasutural crests. Gonal areas bear short, trifurcate processes and, rarely, bifurcate
parasutural ones may be present. The archeopyle is single-paraplate precingular (3”).

Observed Dimensions: Holotype - 52 x 70 um
Overall - 67 (61) 49 x 84 (75) 61 pm
Specimens measured - 16

Remarks: The presence of short, Spiniferites-type processes distinguishes this species from Stephodinium
coronatum DErLanDRE, 1936, the most closely comparable taxon.

Peridiniacean Cysts
Cepadinium DuxsurYy n. gen.

Derivation of Name: From the Latin c4pa, onion - in reference to the variable number of body layers.

Diagnosis: Proximo-cavate, peridiniacean dinoflageilate cysts which are dorso-ventrally flattened with a
slight ventral concavity. Three horns are usually present, consisting of one apical, one well-developed left-antapical
and one reduced right-antapical. Three or four body layers are usually present, in which case an ornament of
granules and/or coni may be present on the second layer in. As few as two layers may be seen and in this case, the
granules and/or coni are present on the external surface. A laevo-rotatory paracingulum is present, and, laterally, a
paracingular notch may be observed which becomes increasingly pronounced with an increasing number of body
layers. The archeoplyle is of a 3A».431 type and the operculum usually remains attached ventrally.

Type Species: Cepadinium wvariabilis DUXBURY n. gen. et. sp.

Remarks: This genus differs from all others of the peridiniacean lineage in its archeopyle type and in the
variability in the number of body layers observed. The archeopyle involves displacement of three apical paraplates
and three intercalaries (2°-4° + 3I) which remain mutually attached to form a coherent unit, the operculum, which
is usually attached ventrally.

The development of more than two body layers was mentioned as a possibility for the genus Deflandrea in
Evitr (1969, p. 459, fig. 18-%h, 1 and j). No details were given, however

Cepadinium variabilis DuxBurRy n. sp.
Pl 9, figs. 1, 4, &; TextFigs. 27, 28

Derivation of Name: From the Latin varabilis, changeable - in reference to the variable number of body layers.
Holotype: Pl 9, fig. 8; Text-Fig. 27.
Type Locality: Sample AB30, Lower Gryphaea Grit, Ferruginous Sands Series, Atherfield section, Isle of Wight.

Diagnosis: A proximo-cavate dinoflagellate cyst possessing well-developed apical and left-antapical horns
and a right-antapical horn which is reduced to varying degrees. Four body layers are present in the most
completely preserved specimens but more commonly only three are observed. In each of these cases, a granular
and/or conical body ornament is present on the second layer in. Two body layers may be observed in extreme
cases, in which event the ornament is observed on the outer layer. A laevorotatory paracingulum is always present,
as 1s a ventral depression which may contain a pootly-defined rostrum. The archeopyle is of a 3A.4'3] type and
the operculum usually remains attached ventrally. No paratabulation other that that retlected by the paracingulum
and archeopyle margin has been observed.



Mesophragm 1

o

Mesophragm?2 Periphragm

Text-Fig. 27, Camera lucida drawing of Cepadininnt variabilis DUXBURY n. gen. et sp., holotype (A), separated graphically into its four
constituent layers, All X850,



Text-Fig. 28. Camera lucida drawings of Cepadininm variabilis DUXBURY n. gen. et sp. A and B two-layered, C-F three-layered. A-F paratypes.
All X850,



Observed Dimensions: Holotype (fourlayered) - 73 x 58 um
Overall - 87 (67) 46 x 64 (49) 42 pm
Specimens measured - 24

Remarks: This species is most distinctive and easily recognisable. The variation in the number of body layers
1s remarkable and, as noted above, results in specimens possessing anything from two to four body layers (see Text-
Figs. 27 and 28). As is shown in Text-Fig. 27, the outline of the four body layers becomes more pronouncedly
peridiniacean towards the exterior of the cyst. Specimens possessing four body layers are rare but those with three
are fairly abundant and it is noteworthy that in both the four-layered and the three-layered forms, the granular/
conical body ornament is observed on the second layer in {designated Mesophragm 2 in Text-Fig. 27). The two
lavered specimens possess ornament on the outer layer. On the evidence afforded by the very ornamented layer in
C. variabtlis, it may be inferred that the three-layered specimens differ from the four-layered ones in lacking the
sr.dophragmn (as defined in Text-Fig, 27) whilst the two-layered forms also lack the periphragm (again as defined in
Texe-Fig. 27).

“Canningia” turrita BRIDEAUX, 1977 is most reminiscent of the two-layered forms of C. variabilis, particularly
i the archeopyle type. Bripeavx states (1977, p. 13), “Archeopyle interpreted as being formed by the loss of at
least three apical paraplates (probably 2°-4’} and one or three intercalary paraplates (la or 1a-3a)”, and this 1s very
similar to that inferred for C. variabilis (3Ay-4'31). From his further remarks on “C.” turrita, BriDEAUX may be
seen to consider his species as possibly related to the peridinoid lineage and again this suggests some comparability
with C. variabilis. Bripeaux has, however, stated {pers. comm.) that he has not observed “C.” turrita other than in
the tyvpe area (Richardson Mountains, District of Mackenzie, Canada} and that “C.” turrita never exhibited any
wall layers other than those discussed in Bripeaux, 1977 (thin, smooth endophragm and thin periphragm with
scattered grana or coni). C. variabilis is here considered a new species but the similarity between it and “C.” turrita
must be recognised, particularly in the mode of archeopyle formation.

Luxadinium BripEaux & Mcintyre, 1975
1975 Luxadinium BRIDEAUX & MCINTYRE, p. 36.

Luxadininm primulum Bripeaux & McInTYRE, 1975
PL 10, figs. 6, 7, 10; Text-Fig. 29.

1975 Luxadinium primulum BRIDEAUX & McINTYRE, p. 37, pl. 12, figs. 9-12, pl. 13, figs. 1-8.

Remarks: Specimens assigned to L. primulum here agree very closely in their morphology with the type
material of Bripeaux & McINTYRE. As remarked by those authors, “Reflected tabulation is defined on the endo-
phragm by intratabular clusters of apiculate sculpture separated by smooth intertabular regions”. The
paratabulation scheme quoted for L. primulum by Bripeavx & McINTyre is 4, 77, O¢, 57 (sic), 2”” and this 1s
more detailed than could be discerned during the present work. However, occasionally ridges were observed to
transect the paracingulum {see Text-Fig. 29B) and this suggests that, although no alignment of “intratabular clusters
ot apiculate sculpture” were observed to allow detailed subdivision of the paracingulum, Bripeaux & MclnTvre’s
Zesnignation “Oc” s incorrect.

Ouwoidinium Davey, 1970 emend. herein

1970  Quoidimium Davey, p. 351
1973 Pocockia LENTIN & WiLLiaMs, p. 114.

Emended Diagnosis: Peridiniacean dinoflagellate cysts which are distinctly bi-layered and which are most
variable in the degree of body layer separation. The endophragm is smooth to very finely granular and forms an
ovoidal to spheroidal endocyst which may be dorso-ventrally flattened. The periphragm may be smooth or may be



Text-Fiz. 29. Camera lucida drawings of Luxadinium primulum BRIDEAUX & MCINTYRE, 1975. A ventral surface, B-F dorsal surfaces with
varving degrees of opercular fragmentation. All X1050.



variously ornamented and the pericyst may be closely appressed to the endocyst with separations being confined
to a small apical and a small left antapical horn. However, separation of the body layers into apical and antapical
pericoels 1s usually oberved and the degree of cavation is most variable. In the extreme, cysts adopt a deflandreoid
shape with the apical and antapical pericoels forming a well-developed apical and two well-developed antapical
horns, respectively. Often, only the left antapical is formed. Some indication of the paracingulum and parasulcus is
usually observed, indicated by folding or by surface ornament alignment. The archeopyle is of the tA tf type and
the operculum may remain attached or may be lost.

Remarks: It has become apparent, through recent observations, that the genus Owoidinium Davey, 1970
emend. herein may not be confined to species possessing well-developed apical and antapical pericoels. Davey
{1979, pp. 558, 559) described two species of Quordinium, O. diversum and O. implanum. The former was described
as possessing a periphragm which, “may closely adhere to the endophragm or it may be quite distinct”, and in the
latter, “the periphragm is closely adpressed to the endophragm except at the antapex where a small pericoel is
usually present and at the apex where occasionally an apical pericoel exists”. In the present work, one species,
Ovoidinium incomptum, has been recorded which possesses an apical and a left antapical horn (small-scale
cornucavation) or a very small antapical pericoel may be observed. It has been felt necessary here to emend the
diagnosis of Quoidinium in order to allow the presence of only very reduced pericoels {(down to the degree of
cornucavation) and to emphasise the great variation in morphology possible within this genus.

Text-Fig. 30. Camera lucida drawings of Ovoidinium incomptum DUXBURY n. sp. A and B paratype displaying slight body layer separation
antapically. C holotype, dorsal aspect. All X925.
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Ouoidinium incomptum DUuxsury n. sp.
PL 10, figs. 4, 5, 9; Text-Fig. 30

Derivation of Name: From the Latin incomptus, unadorned - in reference to the “simple” morphology of this species.
Holotwvpe: PL 10, figs. 5, 9; Text-Fig. 30C.
Tvpe Locality: Sample R9, Ferruginous Sands Series, Redcliff section, Isle of Wight

Diagnosis: A small, thin-walled peridiniacean cyst species which is ovoidal and dorso-ventrally flattened. A
low, distally rounded and closed apical projection is present and a small apical horn, composed entirely of
periphragm may be superimposed on this. A similar, small left antapical horn is invariably present and this small
scale posterior cornucavation may be extended so that slight separation of the whole posterior portion of the cyst
into two layers may occur. A tAtl archeopyle is observed and the operculum only rarely remains actached. The
paracingulum is usually indicated by surface folding, as are some parasutures.

Observed Dimensions: Holotype - 52 x 58 pm
Overall - 61 (49} 38 x 61 (49) 41 ym
Specimens measured - 16

Remarks: This species is similar to Ovoidinium incorporenm Duxsury n. sp. but differs in lacking any overt
cavaron.

O. incomptum differs from O. diversum Davey, 197%a in having a thin endophragm. The latter was described
by Davey (197%, p. 558) as possessing “a very thick, intraperforate endophragm” Also, the maximum
development of pericoels in O. incomptum is confined to slight antapical separation of the body layers. There is no
indication of the usual sitvation in (. diversum where the periphragm is “quite distinct and sometimes forms
irregularly shaped protuberances.”

cavate

cavate

Text-Fig. 31. Camera lucida drawings of Oweidinium incorporcum DUXBURY n. sp., holotype. A ventral and B dorsal aspects. X1100.



Ovoidininm incorporewmn DUXBURY n. sp
PL 10, fig. 14; Text-Fig. 31

Derivation of Name: From the Latin incorporess, inmaterial, intangible - in reference to the very thin-walled nature of this species.
Holotype: Pl 10, fig. 14; Text-Fig. 31.
Type Locality: Sample R12, Ferruginous Sands Series, Redcliff section, Isle of Wight.

Diagnosis: A thin-walled, dorso-ventrally flattened species of Owvoidinium. Both endo- and periphragm may
be extensively folded and the endophragm surface may be smooth or finely granular. Anterior and posterior
cavation is developed with the latter considerably better developed than the former. A tAtl archeopyle is
developed with the operculum only rarely remaining attached. Low ridges or periphragm folds may indicate the
paracingulum and some parasutures.

Observed Dimensions: Holotype ~ 67 x 52 pum
Complete specimens - 67 (64) 55 x 52 (46) 41 pm
Specimens measured - 6
Operculum detached - 52 (49) 44 x 58 (49) 38 pm

Specimens measured - 15

Remarks: The posterior cavation in O. incorporeum is approximately rounded triangular in outline with the
apex of the triangle towards the antapex of the cyst. It does, however, possess a right lateral bulge and it may be
suggested, therefore, that a left antapical and reduced right-antapical horns are being reflected in the posterior
cavation of this species.

O. incorporenm 1s most comparable with Owordinium incomptum Duxsury n. sp. and Owvoidinium scabrosum
(Cookson & Hugnes, 1964), It differs from the former by being bicavate with well-developed anterior and
posterior cavations (the latter is always better developed than the former). Q. scabrosum is a thicker-walled, more
robust species than O. incorporeum and its posterior cavation appears to reflect two equally well-developed
antapical horns (see Cookson & HucHes, 1964, pl. 5, figs. 1-3) as opposed to the considerably better developed
left-antapical of O. incorporenm.

B.

Text-Fig. 32, Camera lucida drawings of Subtilisphacra periucida (ALBERTI, 1959) JAIN & MiLLEPIED, 1973, A and C dorsal aspects, B ventral
aspect. X1075.
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1959
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1980

Remarks: Numerous specimens of S. perlucida have been examined during the present work and these fall
within a morphological plexus. There appears to be a continuous gradation between forms with a broadly-rounded
apex and a single, short antapical horn (see ALsert1, 1959, pl. 9, figs. 16, 17) to forms with long apical and single
antapical horns (see Text-Fig. 33). Duxsury (1980, pl. 11, fig. 7) has figured an example of this last type, which he
termed Subtilisphaera pirnaensis (Aiperti, 1959) Jain & MiLteriep, 1973, The type occurrence of S. pirnaensis is
quoted in Avperti, 1959, p. 100 (as Deflandrea pirnaensis) as middle Turonian and Lentin & Wirriams (1975,
p. 118) state, “only two of the species which were included in Swbtilisphaera have intercalary archeopyles. These are
Subtilisphaera pirnaensis (ALBERTI, 1959b) and . . .”. The archeopyle type in those specimens referred to S. perlucida
here is uncertain, but it is certainly not intercalary {see below) and the stratigraphical range of this plexus in
Barremian and Aptian. It is most unlikely, therefore, that any true specimens of S. pirnaensis have been recorded

Subtilisphaera Jain & MiLertep, 1973 emend. LentTiN & WitLiams, 1975

Subtilisphaera JAIN & MILLEPIED, pp. 26, 27.
Subtilisphacra JAIN and MILLEPIED in LENTIN & Wiiiams, pp. 117, 118

Subtilisphaera perlucida (ALBErTI, 1959) Jawn & MiLLerien, 1973
PL 9, figs. 5, 9, 14; Text-Figs. 32, 33

Deflandrea perlucida AiBerTi, p. 102, pl. 9, figs. 16, 17.
Subtilisphaera perlncida (ALBERTI) JAIN & MILLEPIED, p. 27.
Subtilisphacra pirnaensis (ALBERT]) JAIN & MiLtepED in Duxsury, pl 11, fig. 7.

by the present author to date.

SEp=
1oy

Taxt-Fig. 33. Form and variation in Swbtilisphaera perlucida (ALBERT), 1959) JaiN & MiLcerieD, 1973, All X650



Although many specimens of S. perlucida were observed here, none displayed a clearly defined archeopyle of
any “typically” peridiniacean type. Some specimens displayed a faint paratabulation marked by very low ridges
oarticularly notable on the dorsal epicyst - see Text-Figs. 32 and 33H) and a paratabulation scheme of 4, 3a, 77,
2. 753%, P"” may be inferred. Some specimens displayed a parasulcal rostrum (see Text-Fig. 32B) and this is again a
woically peridiniacean feature. It is tempting to assume, in the light of evidence from other peridinacean cysts,
w::h apical and dorsal precingular series. Indeed, LENTIN & WiLtiams (1975, p. 118) state, “Specimens assigned to
Saitilisphaera perlucida by the present authors have an A3I3P archeopyle with the operculum remaining attached”.
No obvious archeopyle was observed by the present author, however, nor by the original author (Ausert, 1959,
. 102), who stated (translation), “an archeopyle has not, to date, been detected”. In the present work, however, a .
small, fairly irregular hole was observed at the apex (see Text-Fig. 32A and C) and some specimens displayed a
r:zz2d, tapering, apical extension very similar to that observed in two-layered specimens of Cepadininm variabilis
—LXBURY n. gen. et sp. (compare Text-Figs. 32B and 28A). In a typically peridiniacean epicystal paratabulation
:cheme, the position of the apical hole observed in §. perfucida would be occupied by paraplate 3°. It may be
suggested, therefore, that the mode of excystment of S. perlucida may involve loss or displacement of paraplate 3’
only and that the “ragged, tapering extension” mentioned above may represent part of paraplate 1’ or may be

paraplate 3, still attached.

Acritarchs

Cyclopsiella Druce & LoesLicH, 1967
1967  Cyclopsiella DrRuGG & Loesuicu, p. 188

Remarks: This genus has been included in the acritarchs here since it demonstrates none of the primary
features (paratabulation, angular archeopyle margin, well~defined parasulcus, etc.} which would justify its inclusion
in the dinoflagellate cysts.

Cyclopsiella mura Duxsury n. sp.
PL 9, fig. 15

Dertvation of Name: From the Latin murws, a wall ~ in reference to the charactenistic encircling flange.

Holotype: PL 9, fig. 15.
Type Locality: Sample RS, Ferruginous Sands Series, Redcliff section, Isle of Wight.

Diagnosis: A species of Cyclopsiella which is oval in outline and which may be flattened at one pole. A
distinct flange encircles the body and a fairly large, circular hole surrounded by a thickened rim is invariably
present just below one pole. The body surface is finely granular to crudely reticulate.

Observed Dimensions: Holotype - 64 x 52 pm
Overall - 73 (58) 44 x 67 (49) 38 um
Specimens measured - 19

Remarks: This species is distinguished from others of the genus in having an encircling flange.

Wallodinium LoerLicH & LogsuicH, 1968

1968  Wallodinium LOEBLICH & LOQEBLICH, p. 212
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Wallodinium cylindricum (Hasiz, 1970) Duxsury n. comb.
Pl 9, fig. 16

1970 Prismatocystis cylindrica Hams, p. 374, pl. 10, fig. 2.
1971 Fromea elongata Beju, p. 289, pl. 3, figs. 7-10, Text-Fig. 6.
1972 Hexagonifera cylindrica (Hasis) in Hamis, p. 378, pl. 10, fig. 5.

Remarks: Drue has pointed out (pers. comm.) that the species termed Wallodinium elongatum (Beyu, 1971)
in Duxeury, 1980 may be considered a junior synonym of that described as Prismatocystis cylindrica in Hasie,
1970. Despite the consistently convex lateral outline of Hasip’s specimens, the present author agrees with Druce
and the appropriate taxonomic emendations are made above.

IV. Palynostratigraphical Comments

Samples examined in the present work yielded generally rich and well-preserved dinoflagellate cyst and
acnitarch assemblages. Over 100 such taxa were recorded and a total of 102 are listed, together with their observed
occurrences and some indication of their abundance, in Text-Figs. 2, 3 and 4. Of these taxa, 37 are considered to
be of particular palynostratigraphical significance and these are listed in Text-Fig, 34 and briefly discussed below.
Reworked palynomorphs were observed in many samples and these were often abundant. A tabulation of
reworked taxa 1s presented in Text-Fig. 35 and some discussion of this phenomenon is included under a separate
heading at the end of this section.

Of the 12 taxa illustrated as becoming extinct within the Early Aptian in Text-Fig. 34, Heslertonia
beslertonensis (NeaLe & Sar)eant, 1962) Sarjeant, 1966a, Clenidodintum elegantulum Murioup, 1969 and
Psendoceratium pelliferusn Gocur, 1957 have previously been considered typically Barremian and older taxa. Lack
of adequate, firmly dated cutcrop sections across the Barremian/Aptian boundary has led to some speculation as
to the precise “tops” of some dinoflagellate cyst species, and widely varying records of observed ranges has led to
confusion. For example, the range of P. pelliferum was illustrated by MiLuioup (1969, tables 2 and 3) as extending
no higher than Upper Barremian, whereas ALsert: (1961, table opposite p. 44) records it up to the Albian. Davey
& VErDIER {1974, p. 650) suggested that since P. pelliferum had been previously recorded only from, “pre-Aptian
Early Cretaceous strata”, then Awserti’s P, pelliferum-bearing strata are, in reality, Barremian or older. This may be
largely based on the fact that MicLioun (1969) recorded P. pelliferum no higher than Upper Barremian at Angles,
the type locality. It 1s noteworthy that Arserti (1961, table opposite p. 44) recorded Phoberocysta neocomica
(GocuT, 1957) MiLLioup, 1969 (as Wetzeliella neocomica) continuously up to the Upper Barremian, but not above,
whereas MiLLioup (1969, tables 2 and 3) recorded it also within the Lower Aptian. If Davey & Verbpier (1974,
p. 650) were cotrect in suggesting that those samples in which AierTi (1961) recorded P pelliferum must be
Barremian or older, then it is most unusual that some of those same samples should lack P #eocomica. It may be
seen from Text-Fig. 34 here that P. pelliferum does range higher than P neocontica in the Isle of Wight, but only
within the Lower Aptian. It seems equally likely, therefore, that those samples yielding P pelliferum above
P. neocomica in ALBERTI (1961) may be Early Aptian in age and that the reason for MiLuioun’s not recording
P. pelliferum above P. neocomica is one of palasoenvironmental cause (this is farther discussed in considering the
relative inceptions of Occisucysia tenuiceras (Eisenack, 1958) Berow, 1981 and Protoellipsodinium spinocristatum
Davey & Verpier, 1971 below).

Other species which appear to become extinct within the Early Aptian include Diphasiosphacra stolidota
Duoxsury, 1980, Prerodinium premnos Duxsury, 1980 and Callaiosphaceridium trycherium Duxeury, 1980. Each of
these species was considered to range no younger than Middle Barremian in Duxsury, 1980, (p. 137) and their
presence in the Early Aptian of the Isle of Wight appears to indicate some palaecoenvironmental control.
Unfortunately, totally marine Barremian sediments do not occur on the Isle of Wight and the Aptian part of the
Speeton succession is unavailable because of land-slip. No conclusions may be drawn, therefore, concerning the
variations in the total ranges of these three species geographically.



Two previously undescribed species, Gonyaulacysta #hleithria and Cepadinium variabilis, appear to be restricted
‘o the Early Aptian but since no Barremian/Aptian boundary study was possible here and since only the lower
cart of the Late Barremian was studied in Duxsury, 1980, then these species may well range down into the Late
Barremian also. :

The highest occurrence of Chlamydophorella trabeculosa (Gocnt, 1959) Davey, 1978 appears to be very
vanable, depending on the geographical location of samples examined. Some of this variation is undoubtedly due
o mis-dating of samples, but this can not account for all of it. A short discussion of this variation is given below.

In the present study, C. trabeculosa was observed to range only as high as the forbesi Zone of the Early Aptian

and, as such, the observed range is considerably shorter than those reported by previous authors. ALBerTt (1961)
reported this species {as Gardodinium eisenacki) from deposits as young as Late Aptian and this record concurs
with that in Davey & Verpier, 1974, These last authors reported C. trabecuniosa (as Gardodinium trabecunlosum) as
“high as the lower part of the Gargasian on p. 648 (Text-Fig. 7), although they report it throughout the Gargasian
on p. 649 (Text-Fig. 8). It may be concluded, therefore, that the highest occurrences of C. trabeculosa in ALBERTI,
1961 and Davey & VERrDIER, 1974 agree in being within the Late Aptian. In the present work, the range of
C. irabeculosa would appear to be somewhat foreshortened, although, as mentioned in the Systematic Descriptions
section (above), specimens of Chlamydophorella nyei Cooxson & Eisenack, 1958 have been observed whose apical
homs are unusually long and whose bodies are somewhat flatter than usual. Such forms may have been included
in C. rrabeculosa by Davey & VErDIER, 1974 and Areerti, 1961, although this may not be suggested with any
degree of certainty since Davey & VErpier did not il{ustrate “Gardedinium trabeculosum™ at all and of the six
specimens illustrated by Avserti (pl. 3, figs. 8-13), five were from the Upper Barremian with the sixth from
Apuan deposits of unspecified level.

Records of C. trabeculosa in Canada suggest that this species may range at least as high as Late Albian. Singn
(1971, p. 381) remarked the presence of C. trabeculosa (as Gardodinium eisenacki) in the Loon River Formation,
Harmon Member and lower Shaftesbury Formation of the Peace River Area of Alberta and this last formation is
considered Late Albian in age. Davey & Verbier (1974, p. 650} suggested that the occurrence of what they
considered typically Aptian material in association with the Late Albian - indicative species Deflandrea limpida

ard Ovoidinium verrncosum suggested that there was reworked Aptian in the ypper part of SingH’s section. As was
2::5 remarked by Davey & VErDpIEr, none of SingH’s material was pre-Aptian in age. That specimen figured in
Singu (1971, pl. 68, fig. 1) as Gardodinium eisenacki is undoubtedly referable to Chlamydophorella ordinale (Davey,
1974) Davey, 1978, a species recorded no younger than Barremian to date and which was totally absent from
samples studied here. Again, therefore, reworking of pre-Albian material must be invoked.

Bripeaux & McInTYre (1975, p. 33), again working in Canada, recorded C. trabeculosa (as Gardodinium
essenackid)y from sediments as young as Middle Albian (Langton Bay and Horton River Formations afong Horton
River). They included elongate forms regarded as a separate species, Gardodinium elongatum, in Sings, 1971 and
nc such forms were recorded here. In Bripeaux & McIntyre, 1975, fig. 6 the range of C. trabeculosa {as G.
eisenackii) is observed to extend to the top of the Middle Albian and, in so doing, it extends higher than the total
range of Luxadininm primulum BripEaux & McINTYRE, 1975. This is important since the range of this last species
is considered here to be confined to the Early Albian (Text-Fig. 34 shows the lower part of the range and
unpublished research would suggest that it ranges only marginally higher than this). This being so, then the range
of C. trabeculosa given by Bripeavx & McIntyre would suggest that an Albian top is indeed correct. The Middle
Albtan top may be questionable, howevet, since BripEaux & McInTyYRE, 1975 would have Luxadinium primulum
contned to the Middle Albian, whereas its range on the Isle of Wight is totally Early Albian. Nevertheless,
C. trabecutosa would appear to range at least into the Early Albian. Unfortunately, it is not clear whether those
torms observed in Bripeaux & McInTyre’s Albian material are all of the elongate type (which was not observed
herei or if some were of the more “normal” type described by Gocur (1959).

The stratigraphical range of C. frabeculosa is, therefore, open to some speculation. Davey & Verpier (1974)
obviously consider it to range no younger than Aptian whilst Sinen (1971) would consider it to range as high as
Upper Albian. In the North West Territories of Canada, it is the Middle Albian extinction proposed by Bripeaux
& MeclxtyRE (1975) which is favoured and in a major paper concerning Cretaceous and Tertiary palynologicat
zones, DoERENKAMP, JARDINE & Moreav (1976) have erected a Gardodinium eisenacki zone which is reported to
extend as high as Middle Albian. Doerenkame et al. point out, however, that the attribution of an age as young as



Middle Albian is based purely on Canadian data and that European evidence would suggest something older (see
Dorrenkamr et al, 1976, pp. 380-382).

As evidenced in the present work, Cyclonephelinm vannophorum Davey, 1969 appears to be restricted to the
forbesi Zone of the Early Aptian in the Isle of Wight. Davey (1969, pp. 168 and 170) suggested that C.
vannophorum may have been reworked into his sample CB3 (Lower Cenomanian), the type horizon and the only
sample in which Davey (1969) recorded this species. As remarked in the Systematic Descriptions section (above),
although the present work would appear to support Davey’s suggestion, several authors have reported this species
from vounger material than was examined here (as young as Coniacian in WiwLiams, 1975). Considerable variety
may be exhibited by the genus Cyclonephelium and it may be that forms closely similar to Davey’s type specimens
of C. vannophorum may have occurred at different stratigraphical levels in different geographical areas. The
usefulness of C. vannophorum as a stratigraphical tool must, therefore, be questionable.

Three previously undescribed species, Aptea plera, Australisphbaera vitrea and Florentinia abjuncta were
observed only in the Early Aptian. The first appears to span the forbesi and deshayesi Zones, the second, in
addition, ranges through much of the bowerbanki Zone and the third is restricted to the deshayesi and bowerbanki
Zones. Being previously undescribed, these species are of untried palynostratigraphical value.

The earliest occurrences of two species, Occisucysta tenuniceras (Eisenack, 1958) Berow, 1981 and Protoellip-
sodinium spinocristatum Davey & VERDIER, 1971 were observed within the deshayesi Zone, with the former towards
the base of that zone and the latter towards the top. This situation is most reminiscent of that described by Davey
& VerpIer (1974, Text-Fig. 8) in which O. renuiceras (as Gomyaulacysta tenniceras) is described as first occurring
near the base of the Bedoulian and P spinocristatum first occurs near the top. In their Text-Fig. 2, Davey &
Verpier (1974, p. 625) figure the Bedoulian (and, therefore, the whole of the Early Aptian) as belonging to the
zone of Deshayesites deshayesi. This being the case, the first occurrences within the deshayesi Zone of the Isle of
Wight of O. tenniceras and P. spinocristatum fully confirm those recorded in Davev & Verpier 1974, What is
obvious from the above statement is that the type section of the Bedoulian (and, therefore, of the Early Aptian)
would appear to be considerably reduced with respect to the section considered as Early Aptian on the Isle of
Wight. Davey & Verpier (1974, p. 650) remarked that Muiiouo recorded Phoberocysta neocomica in samples of
Early Aptian age from Angles. They suggest that the absence of that species in their Bedoulian material, “could be
explained by the fact that the two oldest Aptian samples at La Bédoule (limestone facies) were practically barren
and/or that [this] species disappeared during earliest Aptian time”. A third possibility, of course, ts that P
neocomica became extinct in pre-Bedoulian times and this last possibility is supported by the presence of P
neocomica only in pre-deshayesi Zone sediments here.

As remarked above, Miiioun (1969, tables 2 and 3) recorded Phoberocysia neocomica higher than
Psendoceratium pelliferum, a situation the reverse of that observed in Avperti, 1961 and the present work. Also, P
pelliferum was not observed at all in Davey & Verpter, 1974 and those authors considered this to be due to P
pelliferum being confined to Barremian and older sediments. It is considered here that the lack of 2. pelliferum in
Mrirtioun’s Aptian material and in Davey & Verpier’s samples is due to palacoenvironmental factors. In the
present work, the first occurrences of O. tenuiceras and P. spinocristatum occur before the highest occurrence of 2
pelliferum (marginally in the case of P spinocristatum). Since both of these first occurrences were observed in
Davev & VErDIER, 1974, then one would expect P pelliferum to occur throughout much of the Bedoulian in that
work, unless palaecenvironmental conditions were hostile to its presence.

Two previously undescribed species, Kiokansium prolatum and Quoidinium incorporenm first occur, together
with the extreme forms of Cyclonephelium compactum DerLanpre & Cookson, 1955 discussed in the Systematic
Descriptions section (above), within the martiniodes Zone. In addition, although K. prolatum was observed to the
top of the studied section here, unpublished research suggests that this species is absent above the mammilatum
Zone (ie. that it is confined to the Late Aptian and Early Albian).

No sediments of nutfieldensis Zone age were examined here. This is due to the section at Atherfield being
obscured at this level and to the presence of what appears to be a break in sequence in the Compton Bay and
Redcliff sections based on dinoflagellate cyst evidence (see befow). Consequently, nothing may be remarked as to
the inceptions or extinctions of dinoflagellate cyst taxa within this Zone other than that since Cyclonephelinm
compactum DerLANDRE & CooksoN, 1955 is absent from all martinioides Zone samples examined and present in



all jacobi Zone samples, then its first occurrence may be within the nutfieldensis zone. This is signified in Text-Fig.
34 by the lower part of the range of C. compactum being dotted.

The previously undescribed taxa Cyclonephelium intonsum, Stephodinium spinulosum and Oligosphaeridinm
perforatum (Gocur, 1959) Davey & WiLiams, 1969 subsp. colum first occur in the jacobi Zone. The first and last
of these were observed to become extinct within the tardefurcata Zone and the second has been observed in
unpublished research to range only slightly higher into the Early Albian.

The highest occurrence of Dingodinium albertii Sarjeant, 1966b is tentatively taken to mark the top of the
Aptian in the sections studied here. Casey (1961, p. 512) was unable to fix the Aptian/Albian boundary, based on
ammonites and in commenting on the Sandrock Series, he simply stated, “this part of the succession must fall
within the facobi and tardefurcata Zones”. D. albertii was described by MiLLioup (1969, p. 428) from the Barremian
stratotype at Angles. MiLLioup stated (p. 428), “This form is abundant in the upper Hauterivian, lower Barremian,
and at the base of the upper Barremian; scarce in the Late Barremian; not observed in the lower Aptian®,
The presence of this species throughout the Bedoulian and Gargasian and into the Clansayesian was confirmed in
Davey & VErDIER, 1974. D. albertii 1s a ubiquitous form in the North Sea and its extinction (against the
background of other dinoflagellate cyst occurrences) appears to coincide very closely with that observed here. The
present author therefore suggests that the Aptian/Albian boundary may be placed at the highest observed
occurrence of this species in the present work.

A second species, Subtilisphaera periucida (ALBERTI, 1359) JaIN & MiLLEPIED, 1973 appears to become extinct
near the top of the Aptian in the Isle of Wight. Unlike D. afbertii, however, this species appears to be somewhat
unreliable as a palynostratigraphical marker in a wider geographical context. ABertt (1961) recorded it only
rarely; one record in the Upper Barremian (as Deflandrea perlucida). MiLLioup, on the other hand recorded this
species (as Deflandrea pirnaensis) as being common as high as the lower Aptian, whereas Davey & Verpier (1974}
recorded it (as Deflandrea perlucida) only as high as the lower part of the Gargasian. This discrepancy must indicate
that S. perlucida may be used palynostratigraphically with confidence only in a restricted regional sense.

Five species, Cribroperidinium conopium Duxsury n. sp., Florentinia radiculata (Davey & WiLLiams, 1966b)
Davey & VERDiRR, 1973, Surculosphaeridinm longifurcatum (FirTioN, 1952) Davey, Downig, SARJEANT & WiLLiAMs,
1966, Luxadinium primulum Briveaux & McINTYrE, 1975 and Chichaounadinium arabicum Brrow, 1981 were first
observed in the tardefurcata Zone and are therefore absent from pre-Albian sediments. The first of these appears
to be confined to the tardefurcata Zone.

As was noted above, the range of Luxadinium primulum was considered to be confined to the Middle Albian
in BrRipEAux & McINTYRE, 1975. In fig. 6 of this last publication, L. primulum has a very restricted stratigraphical
range and, indeed, a short range was observed in the present work. Unpublished research indicates that the total
range of L. primulum in the Isle of Wight is confined to the tardefurcata and mammilatum Zones and this may
suggest that material considered by Bripeaux & McIntyre (1975) to be of Middle Albian age is, in fact, Early
Albian.

Stratigraphical Comparisons

By comparing the observed stratigraphicai ranges of dinoflagellate cyst taxa in the three sections studied here,
particularly those figured in Text-Fig. 34, some conclusions may be reached concerning the stratigraphical
relationships of those sections. As this may be considered only a pilot study involving large sample gaps, it is
considered inadvisable here to attempt any detailed comparisons between the sections. With further refining of
observed ranges, such comparisons may undoubtedly be attempted, however.

Despite the reticence of the present author to attempt a detailed palynostratigraphical comparison of the
studied sections, one previously unrecognised feature may be proposed - the presence of a gap in the succession at
Compton Bay and, possibly, at Redcliff, compared with that at Atherfield. It may be noted from Text-Fig. 3 that in
the Compton Bay section, 9 microplankton taxa were observed in sample CB44 which were absent below. Of
these, several are known to range into earlier Aptian and pre-Aptian sediments and their first occurrence in CB 44
here must be due to palaecoenvironmental control. Other species, however, have been recorded only from Late
Aptian and younger sediments, and these include Kiokansium prolatum Duxsury n. sp., Cyclonephelium compactum
DrrLaNDRE & CooksoN, 1955 and Stephodininm spinulosum Duxsury n. sp. In addition, species were observed to



occur in sample CB50 which were absent above, including Australisphaera witrea Duxsury n. sp. and Aptea
polymorpha EiseNack, 1958. By reference to the Atherfield section {Text-Fig. 2), it may be observed that the
earliest occurrences of those species listed above as first occurring in sample CB44 are widely separated.
K. prolatum is observed as low as AB 12 (martinioides Zone), C. compactum is observed as low as AB 11 (facob:
Zone), although the true first occurrence of this species is questionable because of the Atherfield section sample
gap, and S. spinulosum is observed as low as AB8 (late jacobi Zone). The highest occurrences of A, vifrea and
A polymorpha in the Atherfield section are observed in the early bowerbanki and martinicides Zones respectively.

On palynological evidence, therefore, sample CB 44 of the Compton Bay section appeats to be no older than
Jacobi Zone age. In addition, sample CB 50 appears to be at least as old as early bowerbanki Zone age so that a gap
of approximately three ammonite Zones may be proposed between these samples. This view is supported by
palynological evidence from samples other than the two discussed above and comparisons may be made between

zxt-Figs. 2 and 3 herein, but, as remarked abave, in this pilot study it may be unwise to attempt any detailed
comparisons.

The Redcliff section was particularly poorly sampled here from a palynostratigraphical comparisons point of
view, However, sample R 9 yielded several important species which were absent below, particularly Cyclonephelium
compactum and Stephodinium spinulosum and, as remarked above, this last species indicates an age no older than
late jacobi Zone. Kiokansinm prolatum was not observed in R 9, but was present in the sample above. Its absence
trrom the lower sample is probably significant only mn that palacoenvironmental conditions precluded its presence
or that the total number of microplankton specimens observed in the R9 sample were inadequate for low
numbers of K. prolatum to be observed. The absence of C. compactum, S. spinulosum and K. prolainm from samples
below R9 may indicate a gap in the succession, as at Compton Bay but the sample gaps are too great for any
firm conclusions to be reached.

Reworking

Reworked palynomorphs were recovered from the large majority of samples studied here and a chart (Text-Fig.
35) 1s included which lists these obviously reworked taxa. As may be observed from this chart, the taxa included
may be roughly sub-divided into six categories, lettered A-F with A containing Middle and Late Jurassic forms, B
containing Carboniferous forms, C containing latest Triassic and Early Jurassic forms, D containing Early
Cretaceous forms, E containing Permo-Triassic forms and F containing Late Jurassic and Early Cretaceous forms.
The groups are thus ordered to give some idea of abundance. It is immediately obvious that category A by far
exceeds all other categories in taxa included and this must reflect the source of sedimentation to a large extent. It
1s beyond the scope of the present work to atempt any palaeo-source interpretation, but it must nevertheless be
recognised that palynology might provide such information provided that reworked taxa are recognised as such.
WinDiE, 1979 has expressed his opinion that some spores described as i sit# Lower and Middle Jurassic taxa are,
in reality, of Carboniferous origin. He also stated (p. 182), “reworking should, in the future, be a valuable tool in
the recognition of the age and nature of rocks which formed the palacolandmasses; and thus enhance
paleogeographic reconstructions”. The present author is doubtful as to the feasibility of recognising the “nature” of
source rocks but is in general in agreement with WinpLe’s conclusions.

V. Conclusions

The large majority of the samples examined here yielded rich and diverse palynomorph assemblages.
Although usually less abundant than the land-derived elements, the dinoflagellate cysts and acritarchs are
generally abundant and constitute both rich and varied assemblages. Preservation is usually good and may be
excellent and fine details of palynomorph structure and ornament may be readily observed.

As mentioned in the introductory remarks, a description of palynomorph occurrences in 68 samples from 3
sections is by no means comprehensive, particularly when, as in this case, the total thickness of sediment involved
is approximately 1800 feet. Nevertheless, it is felt that as a pilot study, the present work serves its purpose and that
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the great potential of marine palynomorphs as dating and correlating tools in Aptian and Lower Albian sequences
has been clearly demonstrated. Further, in conjunction with Kemr's (1970) work on the spores and pollen grains
trom the same sections, the present work provides some idea of the total palynomorph content of the Lower
Greensand, something which is rarely available for published sections.

[t 1s readily apparent that the marine conditions which prevailed throughout the Lower Greensand deposition
on the [sle of Wight were somewhat restricted. The general preponderence of land-derived palynomorphs in a
dominantly arenaceous sequence points to deposition in a very nearshore environment. The abundance of
reworking, particularly in the Atherfield section (see Text-Fig. 35) may reflect the energy of the environment or
may simply suggest nearness to the sediment source. In view of the restricted nature of marine conditions in the
Lower Greensand, therefore, the value of the observed inceptions and extinctions of the indigenous marine
microplankton may be limited. Certainly, several taxa which are known to range older than Aptian elsewhere were
absent from the lower part of the Lower Greensand. Such taxa include Carpodinium granulatum Cooxkson &
Eisenack, 1962, Impagidinium alectrolophum (SARJEANT, 1966a) Stover & Evirr, 1978, Rbombodella wvesca
Duexeury, 1980, etc., and it must be concluded that further work is necessary over a wider geographical area than
was covered here in order to assess the palynostratigraphical potential of taxa observed. In the Isle of Wight,
correlations based on marine microplankton appear to be sound and a probable gap in the Compton Bay section
may be recognised, compared with the Atherfield section (see Palynostratigraphical Comments section, above).
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Plate 1

Figs. 1-3. Aptea securigera DavEY & VERDIER, 1974. | focussed on the ventral surface, 2 demonstrating the cyst outline and 3
focussed on the dorsal surface. A1l X630.

Figs. 4, 5. Aptea polymorpha EISENACK, 1958. 4 focussed on the ventral surface and 5 demonstrating the general cyst outline. Both
X630.

Figs. 6, 9, 12. Cerbia tabulata (DAVEY & VERDIER, 1974) BELOw, 1981. 6 ventral tocus, 9 focussed to show the general outline and 12
dorsal focus. All X650.

Figs. 7, 8, 1l. Aptea plera DUXBURY n. sp. 7 holotype showing the typically asymmetrical outline, 8 and 11 paratype with 8 focussed on
the dorsal surface and 11 focussed on the ventral surface. 8 shows the ornament on paraplate 3” partially detached. All
X650,

Fig. 10. Cyelonephelinm distinctum DEFLANDRE & COOKsON, 19535, X650.
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Figs. 1, 2.

Figs. 3, 4.
Figs. 5, 8.

Fig. 6.
Fig. 7.

Fig. 9.
Fig. 10.

Fig. 11.

Figs. 12-14.

Plate 2

Odontochitina opercnlata (WEeTZEL, 1933) DEFLANDRE 8 COOKSON, 1955. 1 focussed to show the nature of the horns and 2
focussed on the ventral area. Both X475.

Muderongia asymmetrica BRIDEAUX, 1977. Different foci to show both lateral horns. Both Xé50.

Muderongia pariata DUXBURY n. sp. Holotype. 5 shows the general cyst outline, 8 shows the ventral surface with paraplate
6" particularly well demonstrated. Both X650. .
Senoniasphaera microveticylata BRIDEAUX & McINTYRE, 1975. A specimen folded to some extent but showing the
characteristic punctation of the periphragm. X650.

Cyeclonepbelinm intonsum DUXBURY n. sp. Holotype. Focussed to show the ventral surface, particularly the characteristic
peripheral ornament. X650.

Batioladininm jacgert (ALBERTY, 1961} BRIDEAUX, 1975. The operculum is slightly detached from the rest of the cyst. X650.
Batioladinium sicropodum (EISENACK & COOKsON, 1960) BRIDEAUX, 1975. A specimen demonstrating some splitting
around the archeopyle margin. X650,

Australisphacra vitrea DUXBURY n. sp. Holotype, The very characteristic body ornament is clearly demonstrated. X650.
Cyclonephelinm compactum DEFLANDRE & CoOKsON, 1955, The very wide range of body ornament height is clearly
apparent. 14 represents cysts included on the range charts as “Cyelonephelinm compactum DEFLANDRE & COOKSON, 1955
(extreme)”. All X650.
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Figs. 1, 2.

Fig.

Figs. 4, 8, 10.

Fig.
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Fig.
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Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

3.

11.
12.
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Psendaceratinm pellifernm GocHT, 1957, A specimen demonstrating some concentration of body ornament within the
paraplate areas. 1 focussed ventrally and 2 focussed dorsally. Both X650.

Diphasiosphaera stolidota DUXBURY, 1980. A lateral aspect illustrating well the characteristic cavation and the Spingferites-
type processes. X650.

ChlamydophoreBa nyei COOKsON & EISENACK, 1958. The wide range of morphologies encountered is encompassed by
these 3 specimens. 10 is an example of those specimens illustrated on the range charts as “Chlamydophorella nyet COOKSON
& FE1sENACK, 1958 {(long horned)”. All X650.

Aunstralisphaera vitrea DUXBURY n. sp. Paratype.

Cyclonephelinm  inconspicunm DUXBURY n. sp. Holotype. The characteristic raised reticulum around the periphery,
particularly on the dorsal surface, 1s well-demonstrated. X650.

Athigmatocysta glabra Duxsury, 1977, The denticulate parasutural crests may be observed. X650.

Chiamydophorella huguonioti (VALENS), 1955) DAVEY, 1978. 9 focussed to show the general cyst outiine and 13 showing the
hollow nature of individual tubules. Both X650.

Australisphacra dolabefla DUxBURY n. sp. Holotype. The “hatchet-shaped” lateral horns are clearly demonstrated. X650.
Phoberocysta neocomica {(Gocnr, 1957} MiLioup, 1969. X650.

Gonyanlacysta cassidata (EISENACK & COOKSON, 1960) SARJEANT, 1966a. A specimen clearly demonstrating the epicavate
nature of this species. X650.

Muderongia 2digitata DUXBURY n. sp. Holotype. The digitate nature of the lateral horns may be observed, as may the *7-
horned” aspect of the cyst as a whole. X650

Cyclonephelium vannophorim DAVEY, 1969,

Coronffera oceanica COOKSON & BISENACK, 1958. The “apical” projection and antapical horn may be observed, as may the
archeopyle (in lateral aspect to the upper left of the photograph). X650.

Carpodininm granulatum COOKSON & E(SENACK, 1962. The general outline of the cyst and the apical horn are clearly
demonstrated. X650.
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Meiourogonyaniax stoveri MILLIOUD, 1969. 1 focussed to show the general cyst outline, 2 focussed on the parasulcal
depression. Both X390.

Aldorfia wectensis DUXBURY n. sp. Holotype. 3 focussed to demonstrate the single-paraplate precingular archeopyle (37), 7
focussed to show the body-layer separation and 10 focussed on the parasulcal depression to illustrate the characteristic
body reticulum. All X650

Occisucysta tenuiceras (EISENACK, 1958) BeLow, 1981. 4 shows the apical horn and general cyst outline and § shows the
ventral paratabulation. Both X650.

Gonyaulacysta helicoidea (E1SENACK & COOKsON, 1960} SARJEANT, 19664. 5 showing the general outline and cornucavate
nature of this species and 6 focussed on the single-paraplate precingular archeopyle {37). Both X650.

" Cribroperidininm edwardsii (COOKsON & E1SENACK, 1958) Davey, 1969. A specimen whose operculum is present bue

detached from the rest of the cyst. X520.

Cribroperidininm conopium DuUXBURY n. sp. Holotype. The surface reticulum and some of the ventral paratabulation are
apparent. X520.

Occisucysta Zechinata DUXBURY n. sp. Holotype. 12 focussed on the general cyst outline, 13 demonstrating the two-
paraplate precingular archeopyle (2”+3”). Both Xé50.
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Gonyanlacysia fkleithria DUXBURY n. sp. Pararype. 1 showing the general outline and 2 demonstrating the parasulcal hole
in the periphragm. Both Xé50.

Impagidinium alectrolophum (SARJEANT, 19662) STOVER & EvITT, 1978. The operculum (3"} is clearly visible within the cyst.
Spiniferites ramuliferus (DEFLANDRE, 1937} REID, 1974. A laterally oriented specimen with 4 focussed to demonstrate the
general cvst outline (including a ventral cavation) and 9 focussed to illustrate the process terminations. Both X650.
Lithodinia sagena DUXBURY, 1980. 5 showing the general outline and 8 demonstrating denticulate parasultural crests
superimposing the characteristic reticulum. Both X650.

Stephodiniam spinwlosum DUXBURY . sp. 6 holotype in dorso-ventral orientation. 10, 14 paratype in polar ortentation with
10 focussed on the apical paraplates and 14 showing the general oudine and the Spiniferites-type spines. All X650.
Pterodintum premnos DUXBURY, [980. A specimen focussed to show two of the characteristic paraplate-centred projections.
X650.

Callaiosphacridism asymmetricum (DEFLANDRE & COURTEVILLE, 1939) DAVEY & WILLIAMS, 1966b. 11 a specimen with the
operculum detached, focussed to show the paracinglar process type. 12 a detached operculum demonstrating the “half
crest” between paraplates 17 and 4% Both X650

Callarosphacridium trycherium Duxsury, 1980. 13 focussed to show the characteristic parasutural crest type and the
epicystal archeopyle and 20 focussed on the tubular processes. Both X650,

Wallodinium lunym (COOKSON & EISENACK, 1960a) LEnTIN & WiLLiams, 1973. Xe650.

Protoellipsodinium clavulum DAVEY & VERDIER, 1974. 16 a specimen with fairly simple processes. 19 a specumen with
relatively numerous processes whose distal terminations are complex. Both X650.

Stephodinium coronatum DEFLANDRE, 1936. A polar aspect. X650.

Discorsia nanna (Davey 1974) Duxeury, 1977. A specimen clearly showing the process variability and longitudinal
striztions. X650,
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Kleithriasphaeridium loffrensis DAVEY & VERDIER, 1976. 1 focussed to demonstrate the cyst outline, particularly the ovoidal
central body surmounted by a distinct prominence. 2 focussed on the ventral processes. Both X650.
Systematophora cretacea Davey, 1979a. X650.

Kiokansium prolatum DUXBURY n. sp. 4 paratype, a lateral aspect demonstrating well the process type. 8 holotype, showing
the two-paraplate precingular archeopyle. Both X650.

Florentinia cooksoniae (SINGH, 1971) DuxBURY, 1980. A specimen clearly showing the process variability on individual
specimens. X650.

Prolixosphaeridium deirense DAVEY, DOWNIE, SARJEANT & WiLLiaMs, 1966. A specimen with the operculum displaced.
X650.

Prolixosphaeridium parvispinium (COOKSON & EISENACK, 1958) DAVEY, DOWNIE, SARJEANT & WitLiaMs, 1969. X650.
Florentinia abjuncia DUXBURY n. sp. Holotype. 9 focussed to show the distinctive antapical process and the general cyst
outline and 10 focussed on several slender process elements. Both X650.

Flotentinia mantellii (DAVEY & WiLiiams, 1966b) DAvEY & VERDIER, 1973. A specimen focussed to show the general cyst
outline and the characteristic distal furcation of the processes. X650.

Florentinia interrupta DuXBURY, 1980. X650.

Florentinia radiculata (DAVEY & WiLLIAMS, 1966b) DAVEY & VERDIER, 1973. The characteristically deeply furcate processes
are readily apparent. X650.

Tanyosphaeridium prolixispinosum {DAVEY & WiLLIAMS, 1966b) Duxaury, 1980. X650.

Hystrichosphaeridium? phoenix DUXBURY, 1980. A specimen showing clearly the characteristic process type. X650.
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Systematophora complicata NEALE & SARJEANT, 1962. Some cross-connection of process elements is apparent towards the
antapex. X650.

Surculasphacridinne longifurcatam (FIRTION, 1952} Davey, DOWNIE, SAREANT & WiLLiams, 1966. Focussed on the
archeopyle margin and on a characteristically deeply-furcate paracingular process. X650.

Surculosphaceridinm trunculum DAVEY, 1979a. X650,

Spingferites of. neptunii (E)SENACK, 1938) DuxBURY n. comb. A specimen with characteristically slender processes
demonstrating the single-paraplate precingular archeopyle. X650.

Stephanclytron cretacenm DUXBURY n. sp. Holotype. 5 shows the characteristic corona and the general cyst outline and 6
shows the hollow nature of individual tubules. Both X650,

Ciokansium polypes (COOKSON & EISENACK, 1962} Berow, 1982, X650.

eNexosispinumt bespernm DavEY, 1979, The archeopyle is clearly visible. X650.

Dingodinium afbertii SARJEANT, 1966b. A lateral aspect focnssed to give an equitotial view, demonstrating the cavate nature
of this species. X650,

Takeisphaera hydra DuxBURY, 1979. A specimen focussed to show the proximal, penitabular connections between
individual processes. X650.

Heslertonia heslertonensis (NEALE & SARJEANT, 1962) SARJEANT, 1966a. A specimen showing the epicystal breakage
developed in archeopyle tormation. Xé50.

Chalzydophorella trabeculosa (GOCHT, 1959} Davey, 1978. Xé50.

Spiniferites neptunii (BISENACK, 1958) DUXBURY n. comb. 13 focussed to show the general outline and wall thickness. 14
focussed to show the parasutural crests connecting processes. Both X650.

Sirmiodinium grossii ALBERT(, 1961. Both Xé50.

Occtsucysta tentoria DUXBURY, 1977, 16 showing the characteristic apical hom and bedy layer separation. 17 demonstrating
the two-paraplate precingular archeopyle (2”+3”). Both X650.

Protoellipsodinium spinocristatum DAVEY & VERDIER, 1971. A specimen focussed to show the longitudinal striations
connecting spine bases. X650,
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Ofigosphaeridium pulcherrimum (DEFLANDRE & CoOOKSON, 1955) DavEY & WiLliams, 1966b. A specimen showing the
typically fenestrate process terminations. X650.

Oligosphaeridium complex (WHITE, 1842) Davey & WitLiams, 1966b. X650,

Hystrichosphacerina schindewolfii ALBERTI, 196]1. A specimen focussed to demonstrate the totally fenestrate processes
terminating in ring tabeculae. X650.

Protoellipsodinium spinosymt DavEY & VERDIER, 1971. The single-paraplate precingular archeopyle may be clearly seen to
the upper right of the photograph. X650.

Hystrichosphaeridium recurvatum (WHITE, 1842) Davey & WiLLiams, 1966b. X650.

Oligosphaeridinm perforatum (GocHT, 1959) Davey & WiLLlams, 1969 subsp. perforatum DuxpurY n. subsp. A specimen
focussed to demonstrate the smallscale fenestration/perforation of the process terminations which is characteristic of this
subspecies. X650,

Exiguisphaera plectitis DUXBURY, 1980. A specimen clearly demonstrating the two-paraplate precingular archeopyle (3"+47)
to the upper right of the photograph. X650.

Microdininm? crinitam DAVEY, 1969. The apical archeopyle of this species is demonstrated by a zig-zag split between
apical and precingular paraplates. X1100.

Ofigosphacridinm perforatum (GocHT, 1959) Davey & WitLiams, 1969 subsp. colym DUXBURY n. subsp. Holotype. The
highly fenestrate nature of the distal process terminations is obvious. X650.

Endoscrintum campanulum (GOCRHT, 1959) VozzHENNIKOVA, 1967. A specimen focussed to demonstrate the single-
paraplate precingular archeopyle (3”). X650.

Desmocysta plekta DUXBURY n. gen. et sp. Holotype. Focussed to show the general outline of the cyst and the two-
paraplate precingular archeopyle. X450.
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Cepadininm variabdts DUXBURY n. gen. et sp. 1, a paratype, is two-layered and demonstrates well the characteristic
archeopyle type. 4, a paratype, is three-layered and 8, the holotype, is four-lavered and both 4 and 8 have ornament on the
second layer in. All X4850.

Canca parva {ALBERTI, 1961) DAVEY & VERDIER, 1971. A specimen demonstrating the epicystal archeopyle and the small
apical protuberance which appears to be typical. X650,

Hystrichodinium pulchrum DEFLANDRE, 1935.

Subtilisphacra perlucida (ALBERTI, 1959) JaIN & MILLEPIED, 1973. Specimens demonstrating the varfation in hom length
observed in this species. All X650.

Ctenidodininm clegantulym MiILLIOUD, 1969. Two hypocysts bearing typically slender, distally bifurcate parasutural spines.
Both X650,

Kleithriasphaeridinm simplicispinnm {DAVEY & VERDIER, 1966b) Davey, 1974, A specimen focussed to illustrate the
characteristic granular areas within individual process bases. X650

Fromea amphora COOKSON & EISENACK, 1958, Xé650.

Chichaonadinium arabicam BELOW, 1981, 12 demonstrates the breakage typical for this species and 13 illustrates its two-
layered nature. Both Xé50.

Cyclopsiclla mura Duxsury n. sp. Holotype. The characteristic hole and the distinctive encircling flange are clearly
illustrated. X650.

Wallodintum cylindricum (FHasis, 1970) Duxsury n. comb. This specimen provides a clear illustration of the two-layered
body and the characteristic body-layer separation. X650.

Rhombodella vesca Duxsury, 1980, X1100.
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Kalwptea disceras COOKSON & ESENAck, 1960b, X650.

Palacoperidininm cretacenm POCOCK, 1962 ex DavEy, 1970. 2 is a specimen with the operculum completely detached. Bort,
X650.

Aptea plera DUXBURY n. sp. Paratype. A complete specimen with the operculum partially detached. X650,
Ovoidintym incomptun DUXBURY n. sp. 4 paratype, demonstrating very slight separation of the two layers at the antapex
and the characteristic archeopyle. 5 and 9 holotype with 5 showing a single antapical horn and 9 demonstrating the
archeopyle. All X650.

Luxadinium primulum BRIDEAUX & MCINTYRE, 1975. 6 and 10 a specimen with the operculum completely detached. -
demonstrates the general cyst outline and 10 is focussed to illustrate the regularly arranged body ornament, particulas’-
bordering the paracingulum. 7 is a more rounded specimen whose partially fragmented operculum has been sligh:~
displaced. All X650.

Callatosphaeridinm tfrycherium DUXBURY, 1980, A specimen clearly showing the characteristic parasutural crest type. X630
Tanyosphaeridium of. variccalamum Daviy & Wniams, 1966b. X650,

Cyclonephelinm intonsun: DUXBURY n. sp. Paratype. X650.

Ovoidinium incorporenm DUXBURY n. sp. Holotype. Focussed to demonstrate the partially detached operculum and 3=
degree of hypocystal cavation. X650.
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. * % * H— ¥* * - — 30— ——————.
CNamydophatella huguoniot { VaLENSL 1955 DAVEY 1978 —— 73 e TQ’
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Systemalophora complicnta NEALE & SARJEMNT, 1962—— 73 VRN — X 72
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Text-Fig. 2. The distribution of microplankton taxa in the Atherfield section.
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Text-Fig. 3. The distribution of microplankton taxa in the Compton Bay sectionn.
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Catlaosphaecidium try OUXBURY, 1980 — 12 Py
Setnsterites neplunii |EISENACK,1958] DUXBURY n comb ——13 3 O
Spinitarites ¢f neptunii 1 * ﬁ
Toleisphanta hydra DUXBURY, 1578 —— 15 % r—
Sublilisphasra parlucida (ALBERTY, 1888) JAIN & MILLEPIED, 1973 —— 16 -8 >
Dingodinium olberti SARIEANT, 19666 —17 v
Gecisucyalag tentocic DUXBURY, 1977 .—|! . 1 2
Cy ket phorum DAVEY, 1969 —vm1g —_—n z
aplen plera OUXBURY R 3p. 20 : 20
Austcalisphoera vilreo DUNBURY nsp —— 73 24 q
Chigmydopharetla nyas COOKSON & £ISENACK,IG5E {long Ror ned) —— 22 —— 11 O
Occisucysta 1enurceros {EISENACK, 1958) BEL Ow, 1991 % th Z
Flosentinia abjuncta DUXBURY & 3p % T —— 2 2
Ptatoellipsodinium spinocnisialum QAVEY & YERQIER, 1975 25 % q
Kivkongiym piololum DUXBURY o 5p —— 26
Cyclonephelium tompacium DEFLANORE 3 COOKSON, 1958 [extreme} = 27 L4 >
Ovordimium incorpoteum DUXBURY a sp H ] i_:] x
Cyctenephelium compaclum OEFLANDRE ACOOK$ON 195§—23 L e e e —— ——
Cycionephelium intonsum DUXBURY n sp —— 30 —_— " >
Stephodinium spinuiosum QUXBURYn sp n
Oligospharrigium perfaratum (GOCHT, 1959) DAVEY EWILL IAMS,1969 Subtp calum OUXBURY R subsp —— 32 —12
Corbroparidimum conopium DUXBURY o, 3p. 32 _— 2
Flocentinia radiculata { DAVEY ¢ WILLIAMS, 196661 DAVEY & VERDIER1973 1 2]
Sutculasphoeridium fongifurcatum (FIRTION, 1952) DAVE Y, DOWNIE SARJEART & WHLIAMS 1965 —— 35 "

Luxodinium primylym BRIDEAUX E MCINTYRE 1375
7

s
Chichapuadinium arabicum BELOW, 1981

Text-Fig. 34. An illustration of the observed stratigraphical ranges of selected dinoflagellate cyst taxa through the studied sections,



REWORKED PALYNOMORPHS
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Ctanidodinium combaxi DUPIN, 1968

Clenidodiniym continuum GOCHT, 1970

Ctemdodinium ernatum (EISENACK, 1935) DEFLANDRE, (938
Ctenidodinium pachydermom {DEFLANORE,K 1938 ) GOCHY 1870
Clanidodinium panneum INORR{S, 198%} LENTIN & WILLIAMS, 1873
Ctenidodinium lenstlum ODEFLANDRE, 1933

&9 todrni polyp o um GITMEZ & SARJEANT, 1972
Endoscrinium goleritym {DEFLANDRE, 1938) VOZZHENNIKQOYA, 1857
Endoscriniym luridum (DEFLANDRE,1838) GOCHT, 1970

Glossodiniym dimorphum IOANNIDES, STAVRINOS & DOWNIE, 1977
Gonyaulacysta Jurassica (DEFLANDRE, 13381 NORRIS T SARJEANT, 1965
Gonyoulacysla longicornis (DOWNIE, 19571 SARJEANT 1969
Gonyaulacysta ci. perforans (COOKSON & EISENACK,1958) SARIEANT, 1868 cf. TOANNIDES, STAVRINGS & DOWNIE , 1977
Gonyaulacysta scarbutghensis SARJEANT, 1964

Kleilhrigsphaeridium sp.A of DAVEY, 1979b

tLeptodinium arcuatum KLEMENT, 1960

Lithodinio Jurassica EISENACK, 1935

Nannocecatopsis pellucida DEFLANDRE, 1828

Hannoceratopsis spiculala STOVER, 1986

Occisucysta bolios GITMEZ, 1970

Oligosphaeridium pulcherrimum {DEFLANDRE X COOKSON, 1955 )DAVEY & WILLIAMS, 1965b of GITMEZ, 1970

Plurarvalwum osminglonense SARJEANT, 1962

Prolinosphaeridium granulosum {DEFLANDRE,1937} DAVEY, DOWNIE , SARJEART & WILLIAMS, 1966
Pioli h Wiven mixiispi ( KLEMENT, 1980 ) DAVEY, DOWNIE , SARJEANT & WILLIAMS, 1969
Rhynchodiniopsis cladophora (DEFLANDRE, 1938) BELOW, 1981

Seriniodinium crystallioum [DEFLANDRE 19361 KLEMENT, 1960

scriniodinium dictyolum COOKSON & EISENACK 1960

Senoniasphaera jurassica {GITMEZ & SARJEANT, 1972} LENTIN & WILLIAMS 1975
Sentusidinium pilosum (EHRENBERG, 18£3) SARJEANT & STOVER, 1978

Stephanelyiron redclitfense SARJEANT 1581

Stephanglylron scarbucghense SARJEANT, 1961

Systermatophora areclato KLEMENT, 1980

Systematophora valensit { SARJEANT, 1950] COWNIE & SARJEANT, (365

tubatuberella sisenackin (DEFLANDRE, 1938) STOVER & EVITT, 1978

wanaeo acollaris DODEKQVA 1375

Wanaea digitala COOKSON & EISENACK, 1958

GROUF B
Crossitpora hesankei {POTONIE ¢ RREMP, 1955} BHARADWA L 1957

Endosporites globitormis ( 1IBRaHIM, 1932] SCHOPF, WILSON & BENTALL, 1944
Endosporites sp,

Lycospara pucilla {IBRAHIM, 19321 SCHOPF WILSON & BENTALL, 1944

Murospora sp.

Rasstrickia sastosa (LOOSE, 1432} SCHOPF, WILSON & BENTALL, 1944

Vestispora tortuosa [BALME, 1952 ) SPOOE {in press) in SMITH & BUTTERWORTH, (967

GROVL
Kraeuselisporites ceissingaci (HARRIS, 1957 ) MORBEY, 1875

Liasidium varigble ORUGG, 1378

Nannocaratopsis gracilis ALBERTI, 1961

Hannocera(opsis sanex VAN HELDEN, 1977

Ovalipollit ovalis {KRUTZSCH 1955 ) SCHELURING, 1970

Rhaetogonyaulax rhaetica {SARJEANT 19631 LOEBLICH & LOEBLICH, 1988

GROUP O
Avellodiniom falsificum DUXBURY 1977
Cuenidodinium elegantulum MILLICUD, 1969
Isthmotysiis distincta DUXBURY, 1979
Mudaronga crucis NEALE & SARJEANT, 1962

CROUP E
Lusckispordates virkkiae POTONIE & HLAUS, 1954
Striatoabiatites sp
Taeniaesporiles 3pp.

GROUP F

Adnatosphaenidium apiculatum {COOKSON & EISENACK, 19601 LENTIN ¢ WILLIAMS 1973 of DUXBURY, 177
Di«chadogonydaulax culmula (NORRIS, 1965) LOEBLICH & LOEBLICH , 1968
Parvocavatys spinosus DUXBURY 1977
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GROUP A * MIODLE & LATE JURASSIC Taxa

GROUP B = CARBONIFERQUS 1AXA

GROUP C = LATES) TRIASSIC AND EARLY JURASSIC TaXA
GROUP D » EARLY CRETACEOUS TaXa

GROUP E 2 PERMO -~ TRIASSIC TAKA

GROUP F = LATE JURASSIC AND EARLY CRETACEOQUS 1AXA

Text-Fig. 35. A numerical representaticn of reworked palynomorphs in the studied sections.




