The Palacobotanist 35(1) : 73-84, 1986.

Fossil floras of Kutch-Part VI. Jurassic dinoflagellates

K. P. Jain, B. N. Jana & Hari K. Maheshwari

ABSTRACT

Jain, K. P., Jana, B. N. & Maheshwari, Hari K (1986). Fossil floras of Kutch-Pant VI. Jurassic dinoflagellates. Palaeobotanist

35(1) : 73-84.

Fossil dinoflagellate cysts and acritarchs have been reported and described from the various members of the Jhuran
Formation exposed at 2 number of localities in the Kutch Basin. The assemblage comprises 31 species referable 1o 24 genera.
On the basis of qualitative and quantitative analyses the age of the dinoflagellate assemblage has been concluded o be
Upper Oxfordian to Kimmeridgian, probably extending up 1o Pectinatites pectinatus zone.
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INTRODUCTION

THE massive deposits of Mesozoic sediments of Kutch
Basin attracted many palynologists to work on various
aspects since 1964. Most of the workers, however,
concentrated on the spores and pollen grains and in
palynological assemblage from the traverse Orara-Bhoyad
(correct name : Orira-Bhurud) noted a few dinoflagellate
cysts. Venkatachala (1967) also illustrated some
microplankton along with spores and pollen grains from
Walkamata (Correct name : Walkamota) belonging to the
Bhuj Formation. Venkarachala and Kar (1968) described
a few dinoflagellate cysts from Jhuran Formation
€xposures around Rudra Mata Temple. The present paper
deals with a rich microplankton assemblage comprising
24 genera and 31 species recovered from the surface and
sub-surface exposures of Jhuran Formation from the
following localities (Map 1).
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1.Jhuran River Section—About S0 km east-south-east of
Bhuj Town and about 3 km west of the Village
Jawahar Nagar.

2. Exposure near Rudra Mata Temple—About 100 m
north of Rudra Mata Dam.

3. Sukhpur Nala Section—10 km from Bhuj Town on the
left side of Bhuj-Mandvi road.

4. Hajipir Road Section—About 21 km from Bhuyj-
Lakhpat road on way to Hajipir.

5.Ugedi well cuning—The well is about 5.5 km north
of Ugedi and on the eastemn side of the Bhuj-Lakhpat
road.

The dinoflagellate cysts and acritarchs were isolated
from rock samples following conventional method of
maceration. The slides were prepared by using polyvenyl
alcohol and were mounted in Canada balsam.

The photomicrographs were taken on Agfa ortho 25
or 1lford 35 mm negative films with a Carl Zeiss Amplival
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Map 1

microscope and automatic camera attachment. The
negatives were printed by using different grades of Agfa
Brovira glossy paper.

The slides bearing figured specimens have been
deposited in the Museum of Birbal Sahni Institute of
Palaeobotany, Lucknow.

SYSTEMATICS

Division— Pyrrbophyta Pascher, 1914

Class— Dinopbyceae Fritsch, 1929

Order— Peridiniales Schutt, 1896
Family—Gonyaulacystaceae Sarjeant & Downie emend.
Sarjeant & Downie, 1974

Genws— Gonyaulacysta Deflandre ex. Norris & Sarjeant
emend. Sarjeant, 1982

Gonyaulacysta jurassica subsp. jurassica Deflandre
emend. Sarjeant, 1982

Pl 2, figs 15, 22; PL 3, fig. 44.

1968 Gonyaulax jurassica Deflandre, in Venkatachala
& Kar, Curr. Sci,, 37 : 409, figs 1, 2; Kutch Basin,
Jhuran Formation (Upper Jurassic).

1978 Gonyaulacysta (al. Gonyaulax) jurassica
(Deflandre) Norris & Sarjeant, in Jain, Aspects &
Appraisal of Indian Palaeobotany, p. 587, able 1.

Dimensions :

Overall size of the cyst — 114 X 72 um
Overall size of endoblast — 90X 60 um
Size of apical hom — 22X 10 xm
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Gonyaulacysta sp. cf. G perforans (Cookson &

Eisenack) Sarjeant, 1969

PL 1, fig 2; PL 2, figs 26, 27

Description—Cyst mostly elongate to ovoidal in
shape, epi-and hypo-cyst almost equal in size, apical
horn short; paracingulum present; paratabulation
incomplete, postcingular paraplates when present
elongate; paraplate boundaries marked by membranous
porate crests, extending beyond body margin (4 0 6
pm), best seen around antapex. Archaeopyle precingular
(3.

Dimensions :
Overdll cyst size — 74X 60 um
Length of apical homn — up 0 10 ym

Kemariks—The Kutch forms are comparable with G.
perforans (Cookson & Eisenack) Sarjeant (1969) and
show closest resemblance to the specimens described
and illustrated by loannides et al. (1976, p. 454; pl. 3, figs
34) as Gonyaulacysta cf. perforans and Gitmez and
Sarjeant (1972,-pp. 202-203; pl. 4, fig. 6), both from
Kimmeridgian of England.

Gonyaulacysta ebrenbergii Gitmez, 1969
Pl 2, figs 25, 30

Dimensions :

Overall size of cyst — 90X 70 um
Length of apical hom — up to 10 um
Remarks—The taxonomic status of the genus
Millioudodinium Stover & Evitt (1978) is doubtful sensu
Duxbury (1980, p. 122). G ebrenbergii is, therefore,
retained here for the time being. This species has been
described from the basal Kimmeridgian of France.

Genus— Spiniferites Mantell emend. Sarjeant, 1970
Spiniferites sp.
Pl 3, fig. 39

Description—Cyst skolochorate, central body
ovoidal, 44 X 52 um in size, with clearly defined
reflected paratabulation of the genus, periphragm and
endophragm appressed, paraplate boundaries indicated
by variably developed sutural crests or low membranes,
processes typically short, distally closed with briefly bifid
or tifid distal ends.

Genus— Leptodinium Klement emend.
Sarjeant, 1982

Leptodinium eumorpbum (Cookson & Eisenack)
Sarjeant, 1969
Pl 1, figs 6, 13

Dimensions :

Overall size of cyst — 88X 72 um

Remarks—Cookson and Eisenack (1960, p. 246)
reported this species from Oxfordian-Kimmeridgian of
westem  Australia.

Genus— Tubotuberella Vozzhennikova emend.
Sarjeant, 1982
Tubotuberella apatela (Cookson & Eisenack) loannides,
Stavrinos & Downie emend. Sarjeant, 1982

Pl 1, fig. 7

Dimensions :

Overall size of cyst —80-95 X 45-60 um

Remarks—Presence of an opisthopyle in the present
forms of T. apatela is common to G. jurassica but
possesses no paratabulation. This species is quite
common in Oxfordian-Lower Kimmeridgian sediments
of westem Australia.

Genus— Egmontodinium Gitmez & Sarjeant, 1972

Egmontodinium .pobplacopborum Gitmez & Sarjeant,
1972
PL. 2, fig. 16; Pl 3, fig. 42

Dimensions :

—70-85 X 42-54 pm
—4 pm

Overall size of cyst
Maximum height of crest

Remarks—This species has been reported from the
Kimmeridge Clay (Pectinatus Zone). In Kutch Basin, this
species is common in samples of Lower Member of the
Jhuran Formation.

The Kutch specimens show some resemblance to
Meiourogonyaulax sp. described and illustrated by
Gitmez (1969, p. 278; pl. 13, fig. 10) from the basal
Kimmeridgian of Scotland, in its shape, size and to some
extent in the distribution of paraplates but differs mainly
in having anterior and posterior circle paraplates.

Genus— Occisucysta Gitmez, 1970

Occisucysta sSp.
Pl 2, fig 21

Description—Cyst  proximate, subspherical, apical
horn short and stout; paracingulum present, dividing cyst
into smaller epicyst and large hypocyst; paratabulation
indistinct due to unsatisfactory preservation; periphragm
granular, paraplate boundaries ormnamented with short
spines. Archaeopyle broad, made up of two precingular
paraplates (2”7 & 3”). .

Dimensions :

— 78X 78 pm
—up to 10 pm

Overall size of cyst
Length of apical hom
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Remarks—The present forms have been attributed
to  Occisucysta Gitmez (1970) in view of broad
precingular archaeopyle made of two paraplates
(2”7 & 37). It differs from Occisucysta sp. described by
Gitmez (1969, p. 269, pl. 7, fig. 8) from the Lower
Kimmeridgian of BEngland in having shorter apical hom,
otherwise it is quite comparable.

Family—Apteodiniaceae Eisenack emend. Sarjeant &

Downie; 1972

Genus— Apteodinium Eisenack, 1958

Apteodinium granulatum Eisenack, 1958

PL 2, fig. 31
Dimensions :
Overall cyst size —86X 76 um
Length of homn — up to 8 um

Remarks—Gitmez (1969) reported A granulatum
from the basal Kimmeridgian of England and France.

Apteodinium sp. A
Pl 1, fig. 9

Description—Cyst  ovoidal, small, double-walled,
petiphragm smooth, apical hom short having knob at
distal end; paracingular region marked by the presence
of a thick band. Archaeopyle precingular (3”).

Dimensions :
Overall size — 62X 42 ym
Length of apical hom — up to 10 um

Remarks—The present form differs from the known
species of the genus in its small cyst size, thick
paracingular band and typically short apical hom with
distal knob.

Genus— Elipsoidictyum Klement, 1960

Ellipsoidictyum cinctum Klement, 1960
Pl 2, figs 17, 24

Dimensions :

Overall cyst size —50-65 X 38-50 um

Remarks—The Kutch forms though are within the
size range of Ellipsoidictyum cinctum described from the
Upper Jurassic of north-west Germany (Gocht, 1970, p.
152), yet occupy intermediate position when compared
with West German and Australian forms (Klement, 1960;
Cookson & Eisenack, 1960).

Family— Canningiaceae Sarjeant & Downie, 1966

emend. Sarjeant & Downie, 1974
Genus— Escharispbaeridia Erkmen & Sarjeant, 1980

Escharisphaeridia pocockii (Sarjeant) Erkmen & Sarjeant,
1980
Pl 2, figs 19, 23
Dimensions :
Overall cyst size —70-80 X 50-80 um
Genus— Sentusidinium Sarjeant & Stover, 1978

Sentusidinium echinarum (Gitmez & Sarjeant) Sarjeant
& Stover, 1978

Pl 3 fig. S0
Dimensions : _
Overall size of cyst —64 X 70 um
Length of spines — up to 4 um

Family—Adnatosphaeridiaceae Sari¢ant & Downie, 1966
Genus— Adnatospbaeridium Williams & Downie, 1966

Adnatosphaeridium aemulum (Deflandre) Williams &
Downie, 1969

PLATE 1

(All photomicrographs X 500)

1. Scriniodinium luridum (Deflandre) Klement, 1960; slide no. BSIP
8559; co-ordinates : 107.5 X 17.5.

2. Gonyaulacysta sp. cf. G. perforans (Cookson & Eisenack) Sarjeant,
1969; slide no. BSIP 8565; co-ordinates : 93.8 X 5.0.

3. Oligosphaeridium sp.; slide no. BSIP 8566; co-ordinates : 104.6 X
15.0.

4. Nannoceratopsis pellucida Deflandre emend. Evint, 1961; slide no.
BSIP 8562; co-ordinates : 96.6 X 10.0.

5. Adnatosphaeridium paucispinum (Klement) Gitmez & Sarjeant,
1972; slide no. BSIP 8557; co-ordinates : 102.4 X 22.4.

6. Leptodinium eumorpbum (Cookson & Eisenack) Sarjeant, 1969;
slide no. BSIP 8561; co-ordinates : 104.6 X 15.0.

7. Tubotuberella apatela (Cookson & Eisenack) loannides er al

emend. Sarjeant, 1982;- slide no. BSIP 8566,
18.5.

8. Nummus similis (Cookson & Eisenack) comb. nov.; slide no. BSIP
8566; co-ordinates: 114.4 X 104.

9. Apteodinium sp. A, slide no. BSIP 8565; co-ordinates: 108.8 X 214,

10. Prolixosphaeridium anasiflum Erkmen & Sarjeant, 1980, slide no.
BSIP 8565; co-ordinates: 108 X 10.0.

11. Verybachium valensii (Valensi) Downie & Sarjeant, 1963; slide no.
BSIP 8561; co-ordinates: 98.7 X 8.2.

12. Adnatosphaeridium filamentosum (Cookson & Eisenack) Williams
& Downie, 1969; slide no. BSIP 8556; co-ordinates: 92 X 149,

13. Leptodinium eumorpbum (Cookson & Eisenack) Sarjeant, 1969;
slide no. BSIP 8561; co-ordinates: 110.5 X 12.2.

14. Systematophora penicillata (Ehrenberg) Sarjeant, 1980; slide no.
BSIP 8557; co-ordinates: 92.0 X 14.9.

co-ordinates:
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PLATE 2
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Pl 3, fig. 34

1968 Hystrichosphaeridium aemulum Deflandre:
Venkatachala & Kar; Curr. Sci. 37 : p. 409, fig. 3;
Kutch Basin, Jhuran Formation (Upper Jurassic).
1974 Cannospbaeropsis aemuium (Deflandre)
Deflandre, 1947: Jain, Aspects & Appraisal of
Indian Palaeobotany, p. 591, table 1.
Dimensions :

Overall size of cyst
including processes
Diameter of cyst without
processes

Process length

—90-130 X 86120 um

—40-66 um
— up to 35 um

Adnatosphaeridium paucispinum (Klement) Gitmez &

Sarjeant, 1972
Pl 1, fig. 5
Dimensions :
Spherical body diameter — up to 60 um
Overall body"size — 3850 X 50-62 um
Process length — 20-40 ym

Adnatosphaeridium filamentosum (Cookson &
Eisenack) Williams & Downie, 1969

Pl 1, fig. 12
Dimensions :
Spherical body diameter — 5565 um
Process height — up to 45 um

Family—Systematophoraceae Sarjeant & Downie, 1974
Genus— Systematopbora Klement, 1960

Systematophora penicillata (Ehrenberg) Sarjeant, 1980
Pl 1, fig 14; PL 2, fig. 18

Dimensions :

Overall cyst size

including process — 80X 80 um
Cyst size without
processes — 44X 44 um

Process complex
Systematophora orbifera Klement, 1960
Pl. 2, fig 28; Pl 3, fig. S3
Dimensions :

Overall cyst size

including process — 120X 90 ym
Cyst size without
processes — 80X 60 pm

Genus— Prolixospbaeridium Davey et al, 1966
Prolixospbaeridium anasillum Erkmen & Sarjeant, 1980
Pl. 1, fig. 10; Pl 3, fig. 45

Dimensions :

Cyst size
Process length

— 32-48 X 22-28 um
— 10-14 ym

Remarks—The Kutch specimens resemble best the
Lamberti Zone specimens in shape, size and process
distribution (Sarjeant, 1961, 1976). The known
stratigraphical range of Profixosphaeridium anasillum is
from Upper Callovian to Upper Kimmeridgian (Erkmen
& Sarjeant, 1980, p. 65).

Family—Endoscriniaceae Vozzhennikova, 1965 emend.
Sarjeant & Downie, 1974

Genus— Scrinfodinium Klement, 1957

Scriniodinium luridum (Deflandre) Klement, 1960
PL 1, fig 1; Pl 3, fig. 37

—
PLATE 2
(All photomicrographs X 500)
15, 22.  Gonyaulacysta jurassica subsp. jurassica Deflandre emend.

Sarjeant, 1982; slide no. 8557; co-ordinates: 104.7 X 10.0 and
108.6 X 150 respectively.
16. Egmontodinium pobyplacophorum Gitmez & Sarjeant, 1972; slide
no. BSIP 8562; co-ordinates: 99.0 X 204
17. Ellipsoidictyum cinctum Klement, 1960; slide no. BSIP 8559; co-
ordinates: 116.6 X 13.7.
18. Systematophora penicillata (Ehrenberg) Sarjeant, 1980; slide no.
BSIP 8556; co-ordinates: 92.0 X 22.0.
19, 23.  Escharisphaeridia pocockii (Sarjeant) Erkmen & Sarjeant,
1980; slide no. BSIP 8559; co-ordinates: 96.4 X 8.0.
20. Form A; slide no. BSIP 8559; co-ordinates: 108.5 X 4.0.
21. Occisucysta sp.; slide no. BSIP 8559; co-ordinates: 178.5 X 13.7.
24. Ellipsoidictyum cinctum Klement, 1960; slide no. BSIP 8569; co-
ordinates: 125.0 X 8.0

25, 30.  Gonyaulacysta ebrenbergii Gitmez, 1969; slide no. 8560; co-
ordinates: 122.0 X 17.0 and 128.0 X 15.0.
26, 27.  Gonyaulacysta sp. cf. G. perforans (Cookson & Eisenack)

Sarjeant, 1969; slide no. BSIP 8565; co-ordinates: 1263 X
127 and 95.0 X 15.2 respectively.
28. Systematophora orbifera Klement, 1960; slide no. BSIP 8558; co-
ordinates: 106.6 X 14.9.
29. Scriniodinium dictyotum subsp. papillatum Gitmez, 1970; slide no.
BSIP 8563; coordinates: 1184 X 14.6.
31. Apteodinium granulatum Eisenack, 1958; slide no. BSIP 8559; co-
ordinates: 108.1 X 4.3.
32. Nummus similis (Cookson & Eisenack) comb. nov.; slide no. BSIP
8557; co-ordinates: 103.4 X 15.7.
33. Apteodinium sp. B, slide no. BSIP 8565; co-ordinates: 108.8 X 21.4.

— up to 20 um long
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1970 Endoscrinium luridum (Deflandre)
Vozzhennikova, 1967; Gitmez, Bull. Br. Mus. nat.
Hist. (Geol) 18(7) : 302-303, pl. 2; text-fig. 28.

Dimensions :

Overall size

Endoblast size ~— 58-70 X 56-74 um

Kemarks—The Kutch forms show marked
resemblance to the figured specimens of Scriniodinium
luridum from France (Deflandre, 1938, pl. 5, figs 4, 6),
Germany (Klement, 1960, pl. 1, figs 2, 3) and Australia
(Cookson & Eisenack, 1960, pl. 37, fig. 10). Status of the
genus Endoscrinium as enumerated by Stover and Evitt
(1975, p. 187) is maintined here, rejecting the view of
Lentin and Williams (1981, p. 97).

Scrintodinium  dictyotum subsp. papillatum Gitmez,
1970
Pl 2, fig. 29; PL 3, figs 40, 47

Dimensions :

Overal] cyst size — 6570 X 50-60 um

Family—Broomeaceae Eisenack, 1969 emend. Sarjeant &
Downie, 1974

Genus— Broomea Cookson & Eisenack, 1958 emend. Lentin &
Williams, 1976

Broomea ramosa Cookson & Eisenack, 1958

Pl 3, figs 41, 49
Dimensions :

Overall cyst length — 124 ym
Overall cyst breadth — 32 um

PLATE 3
(all photomicrographs X 500)

. Adnatosphaeridium aemulum (Deflandre) Williams & Downie,
1969; slide no. BSIP 8572; co-ordinates: 129.2 X 18.2.
Pareodinia ceratopbora Deflandre emend. Gocht, 1970; slide no.
BSIP 8570; co-ordinates: 103.3 X 16.0.

Tanyosphaeridium torynum (Cookson & Eisenack) Stover & Evitt,
1978; slide no. BSIP 8565; co-ordinates: 93.8 X 5.0.
Scrinfodinium luridum (Deflandre) Klement, 1960; slide no. BSIP
8570; co-ordinates: 104.4 X 9.0.

. Ctenidodinium culmulum (Norris) Lentin & Williams, 1973; slide
no. BSIP 8569; co-ordinates: 125.4 X 16.0.

Spiniferites sp.; slide no. BSIP 8569; co-ordinates: 106.7 X 7.4,

35.
36.

37.

39.

40, 47.  Scriniodinium dictyotum subsp. paptllatrum Gitmez, 1970;
slide no. BSIP 8563; co-ordinates; 107.8 X 19.0 and 134.4 X
15.8 respectively.

41, 49.  Broomea ramosa Cookson & Eisenack, 1958; slide no. BSIP

8566 & 8562; co-ordinates: 135.0X 17.6 and 96.6 X 100
respectively.

— 8090 X 80-100 pm
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Body size of cyst
Length of apical hom
Length of antapical
appendages

— 90X 32 ym
— 24 pm

— up to 10 um

Family—Membranilanaciaceae Eisenack, 1963 emend.
Sarjeant & Downie, 1966
Genus— Cblamydopborella Cookson & Eisenack, 1958

Chlamydophorella wallala Cookson & Eisenack, 1960
Pl 3, fig. 48

Dimensions :

Overall cyst size

(without opercutum) — 76X 66 um

Process length — 6-10 um

Family—Pareodiniaceae Gocht, 1957 emend. Sarjeant &
Downie, 1974

Genus— Pareodinia Deflandre emend. Wiggins emend. Stover
& Evit, 1978

Pareodinia ceratopbora Deflandre emend. Gocht, 1970

PL 3, fig. 35

Dimensions :

Overall cyst size — 70X 40 um

Length of apical homn — 812 um

Family—Hystrichosphaeridiaceae Evitt, 1963 emend.

Sarjeant & Downie, 1974
Genus— Tanyospbaeridium Davey & Williams, 1966

Tanyosphaeridium torynum (Cookson & Eisenack)
Stover & Evitt, 1978

Pl 3, fig. 36

42. Egmontodinium pobyplacophorum Gitmez & Sarjeant, 1972; slide

no. BSIP 8562; co-ordinates: 99.4 X 11.9.

43. Oligosphaeridium sp., slide no. BSIP 8566; co-ordinates: 93.7 X 8.2.

. Gonyawlacysta jurassica subsp. jurassica Deflandre emend.

Sarjeant, 1982; slide no. BSIP 8556; co-ordinates: 105.0 X 15.8.

Prolixosphaeridium anasillum Etkmen & Sarjeant, 1980; slide no.

8565; co-ordinates: 107.5 X 14.8.

cf. Gonyaulacysta sp.; slide no. BSIP 8569; co-ordinates: 103.6 X

11.5.

Chlamydophorella wallala Cookson & Eisenack, 1960; slide no.

BSIP 8568; co-ordinates: 131.7 X 6.9.

Sentusidinium echinatum (Gitmez & Sarjeant) Sarjeant & Stover,

1978; slide no. BSIP 8571; co-ordinates: 116.3 X 18.8.

52.  Surculosphaeridium vestitum (Deflandre) Davey et al, 1966;
slide no. BSIP 8557; co-ordinates: 105.6 X 8.4 & 103.6 X 8.0
respectively.

Systematopbora orbifera Klement, 1960; slide no. BSIP 8558; co-

ordinates: 136.7 X 15.8.

45.

46.

48.

50.

51

53.
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Remarks—The transfer of T. torynum to
Eomontodinium by Davey (1979, p. 60) is not acceptable
due to lack of reticulation on the cyst surface of the
holotype.

Genus — Surculospbaeridium Davey et al, 1966

Surculosphaeridium vestitum (Deflandre) Davey et al,
1966
Pl 3, figs. 51, 52

Dimensions :
Size of cyst — 70X 65 um
Length of process —up to 16 um

Remarks—Surculosphaeridium vestitum is common
in the Oxfordian beds of Calvados, France (Deflandre,
1978). In Kutch Basin this species is frequent in the shale
samples of Rudra Mawm Temple (Jhuran Formation).

Genus— Oligospbaeridium Davey & Williams, 1966

Oligosphaeridium sp.
Pl 1, fig. 3; pl. 3, fig 43

Description—Body spherical, endophragm and
periphragm thin, appressed; periphragm punctate;
processes formed by periphragm alone, 14 in number
with detached operculum. Process formula 4’, 6”, 6”7,
1p, 1””. Processes broad at base but distally variable in
size, bearing aculeate spines which vary in length and
breadth, sometimes short and broad.

Dimensions :

Diameter of cyst — 45 10 60 um

Size of processes — 10X 14
16 X 24 pm

Remarks—Present forms differ from the known
species in process size variation and punctate

periphragm.
Family—Ctenidodiniaceae Sarjeant & Downie emend.
Sarjeant & Downie, 1974
Genus— Ctenidodinium Deflandre emend. Gocht, 1970

Ctenidodinium culmulum (Norris) Lentin & Williams,
1973
Pl 3, fig. 38
Dimensions :

Overall cyst diameter — 20-30 um

Order—Nannoceratopsiales Piel & Evitt, 1980

Family—Nannoceratopsitaceae Deflandre emend. Piel &
Evitt, 1980

Nannoceratopsis pellucida Deflandre emend. Evitt, 1961
PL 1, fig. 4
Dimensions :

Overall cyst size — 100X 42 um

ACRITARCHS
Genus— Verybacbium Deunff emend. Downie & Sarjeant, 1963

Verybachium valensii (Valensi) Downie & Sarjeant, 1963

Pl 1, fig. 11
Dimensions :
Cyst size — 25X 25 um
Length of spine — up to 25 um

Genus— Nummus Morhan, 1968

Nummus similis (Cookson & Eisenack) comb. nov.
Pl 1, fig 8 Pl 2, fig. 32

1960 Leiosphaeridia similis Cookson & Eisenack,
Palacontology, 2 : 254, pl. 38, fig. 14.

Dimensions :
Diameter of shell — 80X 80 um
Diameter of pylome — 14 um

DISCUSSION AND COMPARISON

The three dinocyst assemblages, which have been
identified, represent Lower, Middle and Upper members
respectively of the Jhuran Formation. The distribution of
different species of dinocysts in various samples and
their geological ranges have been plotted in Table 1.

In overall aspect the Kutch dinocyst assemblages
show a distinct similarity with Upper Jurassic
dinoflagellate cyst assemblage described from southem
Germany by Klement (1969), specially in the common
occurrence of the genera Adnatosphaeridium,
Scrintodinium, Systematophora, Gonyaulacysta and
Ellipsoidictyum.

A comparison with Upper Oxfordian-Lower
Kimmeridgian dinocyst assemblage described by
Cookson and FEisenack (1958, 1960) from western
Australia also shows a close resemblance. The common
elements of the two assemblages are, viz., Leptodinium
eumorpbum, Scriniodinium dictyotum, Scrintodinium
luridum, Tubotuberella apatela, Tanyosphaeridium
torynum, Nummus similis, Chlamydopborella wallala,
Gonyaulacysta jurassica, Broomea ramosa,
Adnatosphaeridium aemulum and Nannoceratopsis
pellucida.

Wiseman (1980) distinguished seven palynological
assemblage zones in the Upper Jurassic and Early
Cretaceous in the Camarvon Basin, western Australia. The
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TABLE 1—DISTRIBUTION OF DINOFLAGELLATE CYST AND ACRITARCH TAXA IN THE JHURAN FORMATION, KUTCH

LITHOSTRATIGRAPHIC UNITS

JHURAN FORMATION

Geologic ranges of Dinocyst and

Lower Middle Member Upper Acritarch taxa (Sarjeant, 1979;
Sarjeant & Gitmez, 1972)
Sl Dinocyst and Locality Jhuran  Jhuran  Sukhpur Rudrma- Ugedi
No. Acritarch Taxa Name & Number  River River Nala Mata well
Temple
Section  Section  Section
(2401)  (2401)  (2405)  (2205)  (2086)
1. Pareodinia ceratophora C C Pre-Bajocian-Cretaceous
2. Ellipsoidictyum cinctum R R Callovian-Kimmeridgian
3. Occisucysta sp. R R
4. Apteodinium granulatum R C Probably Upper Oxfordian to Portandian
S.  Escharisphaeridia pocockit R Bathonian onwards
6. Sentusidinium echinatum R C Kimmeridgian
7. Gonyaulacysta ebrenbergii R R C Kimmeridgian (P. baylei 10 P. rotunda Zone)
8. Scriniodinium luridum C R C C Oxfordian-Kimmeridgian
9. Leptodinium eumorphum C R C C Oxfordian-Kimmeridgian
10. Egmontodinium pobplacophorum C R R Kimmeridgian (Basal)
11, Verybachium valensii R A Oxfordian-Kimmeridgian
12.  Nannoceratopsis pellucida A R R Bathonian-Kimmeridgian (P. baylei Zone)
13.  Adnatosphaeridium aemulum R A A Callovian-Kimmeridgian (P. baylei Zone)
14.  Gonyaulacysta jurassica jurassica R A A C  Callovian-Kimmeridgian (P. pectinatus
15.  Sariniodinium dictyotum papillatum R R Oxfordian-Kimmeridgian
16.  Nummus similis C Upper Jurassic (Cookson & Eisenack, 1960)
17.  Surculosphaeridium vestitum C C Callovian-Oxfordian
18.  Adnatosphaeridium filamentosum C Callovian-Oxfordian
19.  Adnatosphaeridium paucispinum C Callovian-Oxfordian
20. Gonyaulacysta sp. cf. G. perforans R R ’Kimmeridgian-Portlandian
21.  Systematopbora orbifera C C C  Kimmeridgian (P. wheatleyensis Zone
to Portlandian)
22, Systematophora penicillata C  Oxfordian-Early Kimmeridgian
23, Oligosphaeridium sp. C
Kimmeridgian (P. wheatleyensis Zone 10
T. giganteus Zone)
24.  Tanyosphaeridium torynum C
25.  Prolixosphaeridium anasillum C  Basal Kimmeridgian
26.  Chlamydophorella wallaia C  Kimmeridgian
27.  Ctenidodinium culmulum C Kimmeridgian-Portlandian
28.  Spiniferites sp. R
29.  Tubotuberella apatela C Oxfordian-Middle Kimmeridgian
30. Apreodinium sp. R
31. Broomea ramosa C Kimmeridgian (P. wheatleyensis Zone
1o Upper Portlandian & later)
R = Rare; C = Commor; A = Abundant

Assemblage Zones 1 and II of Wiseman (1980) need
special reference here. Assemblage Zone 1 is
characterised by the occurrence of the following dinocyst
elements : Nannoceratopsis pellucida, Scriniodinium
(Endoscrinium) luridum, Ellipsoidictyum cinctum,
Psaligonyaulax apatela, Adnatosphaeridium
filamentosum, Gonyaulacysta ambigua, Pyxidiella
pandora, Pareodinia ramosa, Adnatospbaeridium
aemulum, Gonyaulacysta jurassica. All of these species
are long ranging, occurring in sediments older than
Assemblage Zone 1 and extending into Assemblage Zone
II. Apart from these, the Assemblage Zone II consists of
some other taxa, e.g. Omatia butticula in its upper part.
It also includes Systematopbora penicillata (S.

Sfasciculigera), Tanyosphaeridium (Prolixosphaeridium,)
torynum, Peridictyocysta mirabilis, Bourkidinium sp. cf.
B. granulosum, Heslertonia teichopbora and Tenua
atlantica.

The age derivation for Assemblage Zone I as Early
Oxfordian or older is tentative (Wiseman, 1980, p. 342).
The Assemblage Zone II has been dated to range from
Late Oxfordjan to Tithonian.

The occurrence of Omatia monitgomeryii and O.
(Herendeenia) pisciformis in the upper part of
Assemblage Zone II compares well with the recent finds
from Upper Jurassic of Tethys Himalayas (Jain et al,
1984), where the microplankion Assemblage Zone
conuining Omatia spp. is placed in lower part of Upper
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Tithonian. Omatia is totally absent in all the three
assemblages recovered from the Jhuran Formation.

The Ugedi dinocyst assemblage representing the
Upper Member of Jhuran Formation is devoid of Omatia
but includes Tanyosphaeridium torynum,
Oligosphaeridium sp. and Broomea ramosa which
indicate a Kimmeridgian aspect whereas two older
dinocyst assemblages representing the Lower and Middle
members of the Jhuran Formation on the basis of overall
aspect of dinocyst element (Table 1) suggest an Upper
Oxfordian-Lower Kimmeridgian age.

With this dinocyst data in hand from Jhuran
Formation, it is concluded that the age of the Jhuran
Formation ranges from Upper Oxfordian to
Kimmeridgian probably extending up to Pectinatites
pectinatus zone.
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