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ABSTRACT

A new dinoflagellate cyst genus Subathua, has been instituted fiom the Subathu

Formation, Simla Hills consisting of two new species, viz., S.

sahnii and S. spinosa.

It has been observed that Subathua is distributed in high frequency_ in the upper part

of the formation.

Its palaeoecological significance has also been discussed.
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INTRODUCTION

HE present paper deals with the

I detailed morphological and palaeo-
ecological studies of a new dino-
flagellate cyst, subathua. Tt is represented
by two new species, viz., S. sahnii and
S. spinosa. Of these, S. sahnii is very
well distributed in the upper horizons of
Subathu Formation in the Kalka-Simla
area, Simla Hills, whereas S. spinosa is of
rare occurrence. In morphological charac-
ters the Subathua cyst closely compares
with that of Thalassiphora but its distinctive
organization separates it from the latter.
A study of the distributional pattern of
Subathua in the area of investigation throws
light on its palaeoecological and strati-
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graphical importance. The type material
and the slides are housed at the Birbal
Sahni Institute of Palacobotany, Museum,
Lucknow, India.

SYSTEMATIC DESCRIPTION

Class — DINOPHYCEAE Fritsch

Order — PErRIDINIALES Haeckel

Family — THALASSIPHORACEAE Gocht emend.
Sarjeant & Downie

Genus — Subathua gen. nov.

Diagnosis — Cavate cyst; central body
with or without apical and/or antapical
and/or lateral horn or horns or small
protuberance; periphragm forming para-
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chute-like wing lamella covering the body
ventrally; archaeopyle precingular;
reflected tabulation not evident; cingulum
forming a raised ridge.

Generic Description — Cavate cyst, usually
dorsoventrally flattened; endophragm
smooth or granulose forming spherical to
oval body with or without apical and/or
antapical and/or lateral horn or horns or
small protuberance; periphragmal strands
arising either from the lateral or laterodorsal
region, ramifying, inturning, uniting, form-
ing coarse to fine reticulate parachute,
covering the body ventrally; reflected tabula-
tion not evident; cingulum forming a raised
ridge; archaeopyle quadrate, precingular;
periphragm may have an antapical keel.

Type Species — Subathua sahnii gen. et
Sp. nov.

Comparison — Subathua gen. nov. com-
pares with Thalassiphora Eisenack & Geceht,
1960, Catillopsis Drugg, 1970 and Ptero-
spermopsis Wetzel, 1952 but is distinguishable
from all the three. Subathua differs from
Thalassiphora by virtue of its attachment
of wing lamella with the body. In the
former case, the wing lamella is parachute-
like and attached to the equatorial or
subequatorial dorsal region of the body
while in the latter the wing lamella en-
velopes the whole body. Subathua differs
from Catillopsis by having a definite pre-
cingular, quadrate archaeopyle whereas
Catillopsis has a simple subcircular to
circular opening in the centre of the body.
In Pterospermopsis the wing lamella extends
outwards from the equatorial region of
the body but does not cover the body on
either side whereas in Subathua the wing
lamella covers the body ventrally.

Remarks — Morphologically Subathua is a
very close ally of Thalassiphora and seems
to have evolved from the same ancestral
stock. Like Thalassiphora, thickenings and
linear folds in the periphragm of Subathua
indicate plate areas. A distinct pericoel
has been found between the endophragm
and periphragm on the ventral side. From
the description and photographs of Thalas-
siphora balcanica as given by Baltes (1970)
it is evident that this species has the same
type of cyst organisation as in Subathua.
Therefore, the aforesaid species has been
transferred to the genus Swbathua and a
new combination has been instituted as
Subathua balcanica.
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Subathua (Thalassiphora) balcanica comb.
nov.

Subathua sahnii gen. et sp. nov.
Pl. 1, figs 1-3, 5-9; Text-figs 1-2

Holotype — PI. 1, fig. 2, slide no. 5865.

Type Locality — Jabli, Subathu Forma-
tion, Simla Hills.

Diagnosis — Cyst cavate, central body
spherical to oval, smooth or granulose,
without horns, periphragm forming para-
chute-like lamellar wing covering the body
ventrally; archaeopyle precingular, quadrate.

Description — Cyst cavate, endophragm
forming spherical to oval body; body
without horns; periphragmal strands arising
from the lateral or latero-dorsal region,
ramifying, uniting, forming a parachute-
like fine to coarse reticulate wing lamella
covering the body ventrally; archaeopyle
precingular, reflected tabulation not evident;
cingulum forming a raised ridge; a keel may
be present.

Dimensions — Holotype; body diameter
65x58 u; overall diameter 100x91 p;
observed range; body diameter 48:x44-73
% 72 p.; overall diameter 80 72-119 < 104 p.

Remarks — Specimens have been found
showing linear thickenings or folds in
the periphragm indicating plate areas.

TEXT-FIG. | — Subathua sahnii sp. nov. in dorsal
view. A. Archaeopyle, B. Equatorial girdle, C. En-
dophragm, D. Periphragm, E. Line of attachment of
periphragm with the central body.
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TEXT-FIG. 2 — Subathua sahnii sp. nov. in lateral
A. Archaeopyle, B. Endophragm, C. Line
of attachment of wing lamella with the central body,
D. Periphragm.

view.

When the specimens are laterally pressed, a
distinct pericoel is seen between the endo-
phragm and periphragm.

Occurrence — Lower-Upper Eocene.

Subathua spinosa sp. nov.
PlL. 1, figs 10-12; Text-fig. 3

Holotype — PL. 1, fig. 10, slide no. 5865.

Type Locality — Jabli, Subathu Forma-
tion, Simla Hills.

Diagnosis — Cyst cavate, central body
spherical to oval with apical and/or anta-
pical and/or lateral horn or horns or pro-
tuberance; periphragm forming parachute-
like wing lamella covering the body vent-
rally; archaeopyle precingular.

Description — Cyst cavate; usually dorso-
ventrally flattened; endophragm smooth or
granulose forming spherical to oval body
with apical and/or antapical and/or lateral
horn/horns or protuberance; periphragmal
strands arising either from the lateral or
laterodorsal region, ramifying, inturning,
uniting and forming a parachute-like coarse
to fine reticulate wing lamella covering the
body ventrally; reflected tabulation not
evident; cingulum forming a raised ridge;
archaeopyle quadrate, precingular,

TEXT-FIG. 3 — Subathua spinosa sp. nov. in dorsal
view. A. Archaeopyle, B. Lateral horn, C. Anta-
pical horn, D. Periphragm, E. Endophragm, F. Line
of attachment of wing lamella with the central body,
G. Apical horn.

Dimensions — Holotype; diameter of cyst
body 7259 p.; overall diameter 91 x82 p;
observed range; diameter or cyst body
56 x47-72x 59 w; overall diameter 85x75-
91 %82 p.

Comparison — Subathua spinosa sp. nov.
closely resembles Subathua sahnii sp. nov.
but can be distinguished by the presence of
apical and/or antapical and/or lateral horn
or horns or protuberance on the central
body.

Remarks — Though plate tabulation pat-
tern is not completely evident in the pre-
sent species, thickenings in the periphragm
in some specimens indicate plate areas.
A distinct pericoel is present on the ventral
surface.

Occurrence — Middle Eocene.

DISCUSSION

The present exhaustive study of the newly
established genus Subathua throws light both
on its morphological characters/organisation
and stratigraphical/palaeoecological signi-
ficance in the Subathu Formation of Kalka-
Simla area. A similar study dealing with
the palaeoecology of Pediastrum in the
Subathu Formation has already been done
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by Singh and Khanna (1978). These aspects
of studies have been discussed below:

1. Morphological Characters and Organisa-
tion of Subathua — A comparative morpho-
logical study of the genera Swbathua and
Thalassiphora shows that both the genera
have largely similar morphological charac-
ters yet each one of them can be disting-
uished by its distinct organisation. In
Subathua, disposition of the wing lamella
is limited to the equatorial or subequatorial
dorsal region of the body and appears
more or less like a parachute whereas it
completely envelops the body in the case
of  Thalassiphora. This  organisational
distinction between the two seems to have
some evolutionary significance. It seems
most likely that the fully enveloped cyst of
Thalassiphora in comparison to the partially
covered cyst of Subathua is better equipped
to withstand the rough environmental
hazzards. Thus this feature, in our opi-
nion, may be considered as an advanced
character since it provides additional
protection to the cyst during floatation.
Equatorial disposition of the wing lamella
in Pterospermopsis, obviously represents a
similar organization among the three
aforementioned genera.

2. Stratigraphical and Palaeoecological
Significance of Subathua — Thalassiphora is
abundantly distributed in the Middle-Upper
Eocene sediments of Europe (Sarjeant, 1974)
and usually inhabits marginal facies parti-
cularly with low saline contents. This
feature of Thalassiphora seems to be in
common with Subathua. During the course
of palynological study of the Subathu
Formation (Kalka-Simla area) it has been
observed that Swbathua appears in low
frequency at the basal sediments of the
succession and gradually increases in abun-
dance in the Upper horizons where it
attains its acme period and identifies a
palynozone known as the Subathua sahnii
Cenozone (Singh, Khanna & Sah, 1978).
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The distributional relationship of Suba-
thua - Thalassiphora/hystrichosphaerids/land
derived elements has been worked out from
three stratigraphical sections represented at
Jabli, Subathu and Kumarhatti (Chart 1).
The accruing palynological information
from the Jabli and Kumarhatti sections
shows that the Subathua-Thalassiphora cysts
register an inverse ratio in relation to the
cysts of hystrichosphaerids which are known
to have relatively more salinity tolerance.
These localities represent south-western and
north-eastern flanks of the basin respec-
tively.

The virtual absence of terrestrial elements
and Subathua-Thalassiphora cysts from the
lower part of the Subathu section, Subathu
Formation strongly supports the lithological
evidence that this part of the basin was
relatively deeper and away from the margin
having no direct connection with fresh
water channels. The Subathua and Thalassi-
phora rich horizons which identify the upper
part of Subathu Formation at the north-
eastern and south-western margins of the
basin have not been detected in the deeper
part of the basin. To explain the absence
of these two forms specially from the upper
part of the Subathu section another argu-
ment may also be advanced that we might
have missed to collect samples from the
Subathua-Thalassiphora rich horizon.
However, notwithstanding even with this
argument and on the basis of our present
study concerning the distributional pattern
of Subathua at three different localities, viz.,
Jabli, Subathu and Kumarhatti and its
abundant association with the marginal
sediments of Upper Eocene (Subathu
Formation) supported by a similar record
of global distribution of Thalassiphora, it is
evidently clear that the genus Subathua,
besides being a low salinity marker has
proved to be a dependable palaeoecolo-
gicall indicator and a useful stratigraphical
tool.
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EXPLANATION OF PLATE
Prate 1
(ANl photomicrographs are magnified ca. < 500 unless otherwise mentioned)

1-3. Subathua sahnii sp. nov.; Regd. negative nos 5-9. Subathua sahnii sp. nov.:; Regd. negative nos

823/2, 826/19 (Holotype), 822/14. 822/29, 825/29, 825/26, 824/21, §25/22.
4. Thalassiphora velata {Deflandre & Cookson) 10-12. Subathua spinesa sp. nov.; Regd. negative nos
Cookson & Eisenack, 1961; Regd. negative no. 824/2 (Holotype) 835/24, 835/18.

826/26.
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