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ABSTRACT

The Jabalpur Group sediments are so far believed to be of non-marine origin.
These sediments have yielded a rich flora comprising both mega- and microfossils.
Recently, while working out the palynostratigraphy of the group, some dinoflagellate
cysts were found in one of the samples from Morghat, Hoshangabad District, Madhya
Pradesh. The dinoflagellate cysts are referable to three genera, viz., Kalyptea,
Sentusidinium and Canningia. One species, i.e. Kalyptea indica, is new.

Key-words - Dinoflagellate cysts, ?Upper Jurassic, Jabalpur Group (India).
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INTRODUCTION

THE Jabalpur Group typically comprises massive sandstones alternating
with white clays. At places earthy

hematite, red clay, carbonaceous shale and
coal are also found. The soft white clay
is very characteristic of the Jabalpur Group
as a similar lithology is not found in any
other Gondwana formation in India. The
coaly and carbonaceous facies are especi
ally well-developed near Sehora, Marh
piparia, Hathnapur, Parsapani, Kotri,
Ranidhar (Dongarkhoh), Ranikamar and
Morghat.

On the basis of plant fossil distribution,
Crookshank (1936, p. 250) proposed division
of the Jabalpurs of Satpura Gondwana
Basin into two 'stages', viz., Chaugan
and Jabalpur. However, the rocks of both
the stages are lithologically very similar.
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The age of the Jabalpur Group is believed
to be Upper Jurassic.

While the megaflora of the Jabalpur
Group has rather been extensively studied,
it is only during the last decade or so that
detailed studies on the mioflora of the group
have been undertaken (Bharadwaj, Kumar
& Singh, 1972; Maheshwari, 1973, 1974).
Recently Maheshwari and Kumar (1979)
while working out the Jabalpur mioflora
of the Lokhartalai area noted the presence
of microplankton-like bodies in one of
the samples from Morghat.

As the sample and the section from which
it was obtained are apparently of non-marine
origin, the presence of dinoflagellates therein
is of great interest, and these form the sub
ject of this paper.

Fossil dinoflagellates are not entirely
unknown from non-marine deposits.
Traverse (1955) recorded Peridinium (Saep-
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to din ium) hansonianum from the Brandon
Lignite (Oligocene) of Vermont. Macko
(1957) reported a modern species, Gleno
dinium smrecyniense Woloszynska, 1928,
from the Miocene of Silesia. Species of
Geiselodinium are known from the Miocene
of Hungary (Nagy, 1965), Miocene of
Alaska (Engelhardt, 1976) and Eocene of
Germany (Krutzsh, 1962). Harris (1973)
described an assemblage of non-marine
dinoflagellate cysts from the Tertiary sedi
ments of Australia. Non-marine dinoflagel
lates are also known from the Quaternary
deposits (Churchill & Sarjeant, 1963; Sar
jeant & Strachan, 1968 ;Harland & Sarjeant,
1970; Norris & McAndrews, 1970). Mor
gan (1975) reported a dinoflagellate cyst
from the Early Cretaceous fluviallithofaci~s
of the Great Australian Basin.

The sample from which present dinofla
gellate cysts were recovered is very rich
in gymnosperm pollen. Only a few pteri
dophytic spores are present. The dinofla
gellates, too, are meagrely represented and
form less than 2 per cent of the total

microflora. The diversity of the dinofla
gellate cysts is also very low. The cysts
possess well-developed horns or archaeopyle,
and belong to the non-capsulate peridinioid
forms. All the genera represented in the
present assemblage are known from the
Jurassic and younger marine sediments.
To the best of our knowledge the present
report happens to be the first record of
, non-marine' dinoflagellates from strata
older than the Cretaceous.

MATERIAL AND METHOD

The dinoflagellate yielding s::tmple is a
carbonaceous shale collected by one of
us (HKM) from the Morand Riv<:r Section,
east-north-east of Morghat, Hoshangabad
District, Madhya Pradesh (see Map 1).
The details of the palynological samples
collected from the area and methodolocry
followed are given in the earlier paper by
Maheshwari and Kumar (1979). However
for dinoflagellates, the potassium hydroxid~
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MAP 1 - Geological map of the area showing the location of sample.
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Kalyptea indica Jain & Maheshwari sp. novo

PI. 1, figs 7-12; Text-fig. 1A-C

Holotype - Pl. 1, figs 8, 9; slide no. BSIP
5726/101 X 101 6·0.

Type Locality - Morand River Section,
E. N.E. of Morghat, Hoshangabad District,
Madhya Pradesh

Age - ?Upper Jurassic (Jabalpur Group).
Diagnosis - Cyst ellipsoidal, thin-walled,

single-layered, folds frequent, surface finely
granulate, apical and antapical horns well
developed; apical horn longer and broader
than antapical horn, gradually tapering,
tip rounded; antapical horn usually short,
narrow, pointed. Central part of cyst in
flated-elongate. Kalyptra and apical struc
tures totally absent. Archaeopyle intercalary,
probably made up of types 21 to 31.

treatment was omitted and the macerate
was stained with Safranin.

Photomicrographs were taken on ORWO
NP 15 35 mm negative film with a Carl
Zeiss Amplival microscope and automatic
Camera attachment. Prints were made on
AGFA Brovira paper.

The slides containing figured specimens
are housed at the Museum of Birbal Sahni
Institute of Palaeobotany, Lucknow.

The co-ordinates of the figured specimens
are from Carl Zeiss Jena "Amplival"
microscope no. 535765 of Birbal Sahni
Institute of Palaeobotany.

SYSTEMATIC DESCRIPTION

Class - Dinophyc;:ae Pascher
Order - Peridiniales Schutt, 1896
Family - Pareodiniaceae Gocht emend.

Sarjeant & Downie, 1974

Genus - Kalyptea Cookson & Eisenack emend.
Wiggins, 1975

Type Species - Kalyptea diceras Cook
son & Eisenack, 1960.

Measurements Ho lotype
[Lm

Cyst size 125 x65
Apical horn size 40 X 16
Antapical horn size 20 X 8

Range
[Lm

78-125 x 50-70
30-50 X 13-20

13-20x8-1O

TEXT-FlG. 1A-C - Kalyptea indica Jain & Maheshwari sp. nov; cyst outline showing inflated central
part with well-developed apical and antapica! horns. Archaeopyle margin broken (x 500).
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Genus -Sentusidinium Sarjeant & Stover, 1978

Genus - Canningia Cookson & Eisenack, 1960

Type Species - Sentusidinium rioultii
(Sarjeant) Sarjeant & Stover, 1978.

Canningia sp.
PI. 1, figs 5, 6

Description - Cyst spheroidal, 50 x40 [Lm
in size, wall thin, granular, slight apical pro
jection seen, antapical end broadly rounded,
archaeopyle apical, mugin deeply notched.

Remarks - It shows close resemblance
with Batiacasphaera macrogranulata Morgan,
1975 but differs in the sufrace ornamen
tation.

Sentusidinium sp. A
PI. 1, figs 1, 4

Description - Cyst ovoid, 70 X 65 !-'omin
size, cingulum absent, surface granular,
tabulation lacking. Archaeopyle apical,
suture zigzag.

Remarks - The preservation of recovered
specimens is not satisfactory to give a clear
idea of surface ornamentation.
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Sentusidinium sp. B
PI. 1 figs 2, 3

Description - Cysts ovoid, 70 X 65 [J.m in
size, autophragm imperfectly ornamented,
appears to be coarsely granulate or tuber
culate; sometimes cingulum is indicated
by the arrangement of granules or tubercles.
Archaeopyle apical.

FORMA A

PI. 1, fig. 13

Description - Cyst distorted, 110 X 50 [J.m
in size, elongate, single-layered, granulate,
an apical and two antapical horns well
developed. Archaeopyle not seen.

Remarks - Only a few specimens have
been recovered. The presence of an apical
and two antapical horns with autophragm
suggests their placement either under the
genus Batioladinium or Broomea. Since the
archaeopyle is not discernible, no definite
placement is possible.

reticulataType Species - Canningia
Cookson & Eisenack, 1960.

Comparison - Twenty-five specimens be
longing to Kalyptea indica Jain & Mahesh
wari sp. novo have been studied. The
preservation of the forms is not very
satisfactory, damaged specimens are fre
quently recovered. The species compares
best with K. diceras Cookson & Eisenack,
1960 in having unequal horns and thin
and finely granulate cyst wall but differs
in having inflated elongate central part
and no kalyptra. The rhombic shape of
K. glabra (Cookson & Eisenack) Wiggins,
1975 easily distinguishes it from K. indica.

Remarks - Morgan (1975) has reported
similar single-layered cysts as Fusiformacysta
from the Lower Cretac~ous of Australia,
having precingular archaeopyle. The
species F. salasii is believed by Morgan
(1975, p. 164) to be a non-marine dinoflagel
late cyst.

REFERENCES

BHARADWAJ,D. C., KUMAR,P. & SINGH,H. P. (1972).
Palynostratigraphy of coal deposits in Jabalpur
Stage, Upper Gondwana, India. Palaeobotanist,
19 (3): 225-247.

CHURCHILL,D. M. & SARJEANT,W. A. S. (1963).
Fresh water microplankton from Flandrian
(Holocene) peats of south-western Australia.
Grana, 3 (3): 29-53.

COOKSON, 1. C. & EISENACK, A. (1960). Upper
Mesozoic microplankton from Australia and
New Guinea. Palaeontology, 2 (2): 243-261.

CROOKSHANK,H. (1936). Geology of the northern
slopes of the Satpura between the Morand and
the Sher rivers. Mem. geol. Surv. India, 66 (2):
173-381.

ENGELHARDT,D. W. (1976). Geiselodinium tyone
kensis sp. nov., a dinoflagellate cyst from non
marine Tertiary (Miocene) of Alaska. Geosci.
Mall, 15: 121-124.

HARLAND,R. & SARJEANT,W. A. S. (1970). Fossil
fresh water microplankton (dinoflagellates and
acritarchs) from Flandrian (Holocene) sediments



26 THE PALAEOBOTANIST

of Victoria and western Australia. Proc. R.
Soc. Viet., 83 (2): 211-234.

HARRIS, W. (1973). Tertiary non-marine dino
flagellate cyst assemblage from Australia. Geol.
Soc. Aust., spec. Publ., 4: 159-166.

KRUTZSCH,W. (1962). Die Mikroflora der Geiseltal
braunkohle lIT. Susswasserdinoflagellaten aus
subaquatisch gebilden Blatterkohlenlagen des

- mitteren geiseltales. Halle J. Mitt Erd., 4: 40-45.
MACKO, S. (1957). Lower Miocene pollen from

the Valley of Mlq,dnica near Gliwice (Upper
Silesia). Prace Wroclawskiego Tow. Nauk, 88B:
1-313.

MAHESHWARI,H. K. (1973). Mioflora from Parsa
pani - A preliminary report. Geophytology, 3
(1): 42-44.

MAHESHWARI, H. K. (1974). Lower Cretaceous
palynomorphs from the Bansa Formation,
South Rewa Gondwana Basin, India. Palae
ontographica, B146 (1-2): 22-55.

MAHESHWARI,H. K. & KUMAR, P. (1979). A
Jurassic mioflora from the Jabalpur Group
exposed in Morand River near Morghat, Ho
shangabad District, Madhya Pradesh. Geo
phytology, 9 :47-51.

MORGA , R. (1975). Some Early Cretaceous organic
walled microplankton from the Great Australian

Basin, Australia. J. Proc. R. Soc. N.S. W.,
108: 157-167.

NAGY, E. (1965). The microplankton occurring
in the Neogene of the Meczck mountains. Acta
bot. Hung., 11: 1-201.

NORRIS,G. & McANDREWS,J. (1970). Dinoflagellate
cysts from post-glacial lake muds, Minnesota
(U.S.A.). Rev. Palaeobot. Palynol., 10: 131
156.

SARJEANT, W. A. S. (1972). Dinoflagellate cysts
and acritarchs from the Upper Vardeklq,ft For
mation (Jurassic) of Jameson Land, East Green
land. Medd. Grq,nl. Komm. Vids. Undersogelser,
Grq,nland, 195 (4): 1-68.

SARJEANT,W. A. S. & CHURCHILL,D. M. (1962).
Fossil dinoflagellate and hystrichospheres in
Australian fresh water deposits. Nature, Lond.,
194 (4833): 1094.

SARJEANT,W. A. S. & STRACHAN,I. (1968). Fresh
water acritarchs in Pleistocene peats from Staf
fordshire, England. Grana, 8 (1): 204-209.

TRAVERSE,A. (1955). Pollen analysis of the Brandon
Lignite of Vermont. U.S. Dep. Int. Bur. Mines,
Rept. Invest., 5151: 1-107.

WIGGINS, V. D. (1975). The dinoflagellate family
Pareodiniaceae: A discussion. Geosci. Man,
11: 95-115.

EXPLANATION OF PLATE

(All figures, unless mentioned otherwise, are x 500)

1. Sentusidinium sp. A: Slide no. BSJP 5727; co
ordinates 102·8 x 0·5.

2. Sentusidinium sp. B: Slide no. BSJP 5727; co
ordinates 103·7 x 11'3.

3. Sentusidinium sp. B: Slide no. BSJP 5729; co
ordinates 120·7 x 12·0.

4. Sentusidinium sp. A: Slide no. BSIP 5726; co
ordinates 95'5 x 0·9.

5. Canningia sp.: Slide no. BSJP 5726; coordinates
127 x 13·8.

6. Canningia sp.: Slide no. BSIP 5725; coordinates
125 x 20·0.

7. Kalyptea indica Jain & Maheshwari sp. nov.:
Slide no. BSIP 5728; coordinates 100·9 x 11'1.

8. Kalyptea indica Jain & Maheshwari sp. novo
magnified apical part showing archaeopyle: Slide
no. BSIP 5726; coordinates 101'0 x 6·0 (x
1000). Holotype.

9. Kalyptea indica Jain & Maheshwari sp. nov.:
Slide no. BSIP 5726; coordinates 101·0
x 6·0. Holotype. Same specimen as in fig. 8.

10. Kalyptea indica Jain & Maheshwari sp. nov.:
Slide no. BSIP 5726; coordinates 108·0 x 19·8.

11. Kalyptea indica Jain & Maheshwari sp. nov.:
Slide no. BSIP 5728; coordinates 138·4 x 8·8.

12. Kalyptea indica Jain & Maheshwari sp. nov.:
Slide no. BSIP 5730; coordinates 109'5 x 14·7.

13. Forma A: Slide no. BSIP 5726; coordi
nates 117·6 X 12'5.
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PLATE 1


