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ABSTRACT

Palynological fossils from 9 exposures represent­
ing Katrol (Upper Jurassic) and 5 representing 13huj
(Lower Cret.aceous) sediments in Eutch are studied.
The dispersed spores and pollen are referred to 65
genera and 161 species besides hystrichosphaerids,
dinofhgel1ates and microforaminj{era. It is ob­
served that on the basis of presence or absence
of spore-pollen genera Uprer Bhuj sediments (viz.
\Valkamata and Dayapar sections) can be distin­
guished from the Katrol sediments; but the fossils
of Lower Bhuj sediments (,·iz. sediments from
TrJmbau an,l Pat river sections) are closely com­
parable to those occurring in Katrol sediments.
The Eatrol sediments can, however, be distin­
guished from the Lower Bhuj sediments on the
basis of 11 restricted species. Three palynological
zones established here point out the gradual change
of flora during the Upper Jurassic and Lower
Cretaceous times in Kutch.

INTRODUCTION

THE Mesozoic sediments of Kutch,(Gujarat state, India) are well deve­
loped attaining an estimated thick­

ness of 1,800 metres (see WAAGEN &
STOLICZKA, 1873; OLDHAM, 1893; VREDEN­
BERG, 1910; RAJ NATH, 1932, 1942; SPATH,
1933; WADIA, 1957 and PODDAR, 1959).
They are divided into four major divisions, i.e.
Patcham, Chari, Katrol and Umia Series in
the ascending order. Raj N ath (1932) sepa­
rated Ukra and Bhuj beds from Umia beds
and gave the latter the status of a Series.

The Katrol sediments lie unconformably
oYer the Dhosa Oolite, the uppermost bed
of the Chari Series. Waagen (1873) divided
the Katrol into two divisions; the lower
composed of red ferruginous and yellow
sandstone and the upper consisting of sand­
stones and shales. Rai ath (l.c.) on the
basis of lithology divided the Katrol into
four groups: KcLower Katrol- mainly
shales; K2- Middle Katrol- mainly sand­
stones; Ka-Upper Katrol- mainly shales;

K4-hard sandstones. He suggested Kim­
meridgian age for the Lower ar.d Middle
Katrol and Portlandian for the Upper
(Gajansar bed).

The Bhuj Series which is generally known
as Umia plant bearing beds are very im­
portant as they constitute the topmost beds
of the Gondwana succession in India. This
is composed of ferruginous beds of coarse
sandstone in the lower part and coarse,
white sandstone with inerlaminated sandy
shales in the upper part. Raj N ath (1932)
recognized three horizons in the Bhuj
Series: the upper Palmoxylon beds; the
middle Ptilophyllum beds and the lower
Zamia beds. Raj Nath (l.c.) on the basis of
Palm remains in the upper zone [identified
as Palmoxylon mathurii by Sahni (1932)1
attributed a Middle Cretaceous (Post Aptian)
age to the upper beds.

Feistmantel (1876) based on a study of
Umia plant fossils of Kutch compared them
with the Oolitic flora of Europe and assumed
that those beds of Kutch are Bathonian in
age. The data on the problem of age are
summarized in Table 1.

Singh, Srivastava and Roy (1964);
Venkatachala (1969) and Venkatachala
and Kar (in press) on the basis of palyno­
logical studies concluded that the Bhuj
Series is of Lower Cretaceous age. The
present paper deals with an appraisal of
the distribution of palynological fossils in
Katrol and Bhui sediments around Bhui
(TEXT-FIG. 1). Data from nine measured
sections of Katrol sediments (VENKATA­
CHALA, KAR & RAZA, 1969) and five
of Bhuj sediments (VENKATACHALA, l.c.,
VENKATACHALA & KAR l.c.) are used for
this compilation (TEXT-FIG. 1). The details
concerning the sections measured, samples
investigated and the systematic palynology
are given in the above papers.

* Present Address: Palynology Laboratory, Research & Training Institute, Oil & -atural Gas
Commission, Dehra Dun.
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PALYNOLOGICAL COMPOSITION

The following spore-pollen taxa are pre­
sent in the assemblage (for distribution
see TABLE 2):

Deltoidospora rhytisma Rouse
Cyathidites australis Coup.
Cyathidites minor Coup.
C. punctatus (Delc. & Sprum.) Delc. et al.
C. concavus (Bolkhov.) Dettm.
C. asper (Bolkhov.) Dettm.
C. cutchensis Singh et al.
C. pseudopunctatus Singh et al.
e. grandis Singh et al.
e. rajmahalensis Sah & Jain
C. medicus Sah & Jain
C. trilobatus Sah & Jain
C. flavatus Venkat. et al.
Biretisporites potoniaei Delc. & Sprum.
B. spectabilis Dettm.
B. convexus Venkat. et al.
Biretisporites sp.
Alsop hilidites exilis Sah & Jain
A. bellus Venkat. et al.
AlsoPhilidites sp.
Gleicheniidites senonicus Ross.
G. cercenidites (Cook~.) Dettm.
Concavisporites crassus Venkat. et al.
Todisporites major Coup.
T. minor Coup.
T. psilatus Venkat. et al.
Dictyophyllidites pectinataeformis Bolkhov.
Dictyophyllidites sp.
? A ppendicisporites sp.
Osmztndacidites 1£Iellmanii Coup.
O. minutus Sah & Jain
O. indicus Singh et al.
Lophotriletes sp. 1
Lophotriletes sp. 2
Stereisporites sp.
Concavissimisporites verrucosus (Delc. &

Sprum.) Delc. et al.
C. crassahts (Delc. & Sprum.) Delc. et al.
C. penolaensis Dettm.
C. punctatus (Delc. & Sprum.) Singh
C. variverrucatus (Coup.) Singh
e. czdchellsis Venkat.
C. subverrucosus Venkat.
C. plexus Venkat. et al.
Impardecispora apiverrucata (Coup.)

Venkat. et al.
I. uralensis (Bolkhov. ex Poc.) Venkat.

et al.
I. purverulentus (Verbits.) Venkat. et al.
I. trioreticulosus (Cooks. & Dettm.)

Venkat. et al.

Baculatisporites comaument::.·:s(Cooks.) Pot.

Neoraislrickia truncatus (Cooks.) Pot.
Ccratosporites kutchellsis Venkat.
Pilosisporites notensis Cooks. & Dettm.
P. grandis Dettm.
Bhujiasporites hirsutus Venkat. et al.
Leptolepidites sp.
F oveosporites canalis Baime.
Lycopodiacidites asperatus Dettm.
L. subtriangulus Venkat. et al.
L. paucimurus Venkat. et al.
Lycopodiacidites sp.
Lycopodiumsporites austroclavatidites

(Cooks.) Pot.
L. circolumensis Cooks. & Dettm.
L. facetus Dettm.
L. eminulus Dettm.
L. baculatus Venkat. et al.
L. minutus Venkat. et al.
Ly::opodiumsporites sp.
Foveotriletes parviretus (BaIme) Dettm.
F. lwtchensis Venkat.
F. triangulus Venkat. et al.
F. foveolus Venkat. et al.
I(lukisporites scaberis (Cooks. & Dettm.)

Dettm.
J(. punctatus Ve~kat.
J(. apunctus Venkat. et al.
Microreticulatisporites uniformis C. Singh
Staplinisporites caminus (Balm e) Poco
Polycingulatisporites reduncus (Bolkhov.)

Venkat.
Cicatricosisporites au straliensis (Cooks.)

Pot.
C. ludbrooki Dettm.
Cicatricosisporites sp.
A nnulispora folliculosa (Rog-al.) de Jersey
Trilobosporites hannonicus Delc. et al.
M atonisporites kutchensis Venkat.
Boseisporites praeclarus (Dev) Singh et al.
B. insignitus Venkat.
B. punctatus Venkat.
B. lobatus Venkat.
B. minutus Venkat.
S estrosporites pseudoalveolatus (Coup.)

Dettm.
Coronatispora perforata Dettm.
C. lelala (Balme) Dettm.
Foraminisporis sp.
Cil1gulatisporites sp.
Murospora punctatus Venkat.
I schyosporites crateris Baime
Densoisporites velatus Weyl. & Kreig.
Contignisporites glebulentus Dettm.
e. cooksonii (BaIme) Dettm.
e. fornicatus Detlm.
C. m1tltimurat1ts Dettm.
C. detmannii Singh & Kumar
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TABLE 1- Showing different opinions on 1fhe classification and correlation of the Mesozoic rocks in Kutch. Guja.rat State, India.
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STRATIGRAPHY OF THE SEDIMENTARY ROCKS AROUND BHUJ, KUTCH
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C. lwtchensis Venkat. et al.
C. triletus Venkat. et al.
Contignisporites sp.
Cooksonites minor Venkat.
Coptospora kutchensis Venkat.
C. minutus Venkat. et al.
Katrolaites l~utchensis Venkat. & Kar
Aequitriradites verrucosus (Cooks. &

Dettm.) Cooks. & Dettm.
A. silchaensis Cooks. & Dettm.
Laevigatosporites sp.
Leschikisporis indicus Singh et al.
Thymospora sp.
Polypodiisporites sp.
*A pplanopsis lenticularis DOL
A. trilobatus (Balme) Venkat. et al.
A. segmentatus (Balme) Venkat. et al.
A. monoalasporus (Dev) Venkat. et al.
A. lucidus (Poc.) Venkat. et al.
A. triletus (Singh et al.) Venkat. et al.
A. grandis (Sah & Jain) Venkat. et al.
A. punctatus Venkat. et al.
A. ovatus Venkat. et al.
A. granulatus Venkat. et al.
Alisporites grandis (Cooks.) Dettm.
A. thomasii (Coup.) Poco
A. similis (Balme) Dettm.
Podocarpidites ellipticus Cooks.
P. multesimus (Bolkhov.) Poco
P. ornatus Pac.

P. canadensis Poco
P. minisulcus C. Singh
P. grandis Sah & Jain
P. cristiexinus Sah & Jain
Podocarpidites densus Venkat.
Platysaccus indicus Venkat.
Platysaccus sp.
Vitreisporites pallidus (Ressin.) Nils.
M icrocachryidites antarcticus Cooks.
Microcachryidites sp.
Podosporites tripallshi Rao
P. microsaccatus (Coup.) Dettm.
Podosporites sp.
Ginkgocycadophytus nitidus (Balmc) de

Jersey
Ginkgaletes sp.
Cycadopites gracilis Sah & Jain
Ephedripites sp.
Classopollis classoides (Pf.) Pac. & Jans.
C. obidoensis Groot & Groot
A raucariacites australis Cooks.
A. cooksonii Singh et al.
A raucariacites sp.
Laricoidites indicus Singh et al.
L. communis Sah & Jain
L. lmtchensis Venkat. et al.
Exesipollenites sp.
Schizosporis reticulatus Cooks. & Dettm.
S. sprigii Cooks. & Dettm.
S. laevigatus Venkat.

* .Ippl /?!opsis is n w rcgarcle I as j uni r synonym
oj CallialnspOl·ites Dev. 1961.

The fossils belonging to the following
major groups are distributed as follows:

BHUJ
(L. CRETACEOUS),----- \

Genera Species
\

Species

KATROL

(U. ]URASS[C)_---A-
Genera

AFFINITYGnoups

Trilete

Monolete

I-IiIate

Monosaccate
Bisaccate
Polysaccate
Monocolpate

Polyplicate

Operculate

Alete

Incertae seclis

Ptericlophytic spores & some
Bryophytic spores

Ptericlophytic - Polypoc1iaceous
affinity

Ptericlophytic - Lycopoclian affi­
nity ancl questionable Bryophytic
affinity

Gymnospermous affinity
clo
do

Gymnospermous - Cycadalean
affinity

Gymnospermous - Ephedralean
affinity

Gymnospermous -- Cheirolepida­
ceae

Gymnospermous - Araucarian
affinity

Schizosporis ancl Exesipollenites

21

2

2

1
2
2

2

2

64

2

3

10
11

3

2

4

2

40

3

3

1
4
2
2

2

63

3

4

5
8
4
3

2

3

4
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The pteridophytic spores are dominant
in Bhuj sediments. Spores of Cyathiaceae,
Matoniaceae, Dicksoniaceae, and other tree
ferns besides Gleicheniaceae, Osmundaceae,
Schizeaceae, Lycopodiaceae (trilete, monolete
and hilate spores) comprising both lycopo­
dian and selaginellalian groups, and Polypo­
diaceae are well represented. Hilate spores
of questionable bryophytic affinity are well
represented in the Bhuj sediments while
they are not frequent in the older Katrol
sediments.

Coniferous pollen of saccate, operculate
and alete types and cycadalean pollen of
colpate, polyplicate types are also commonly
found in both Bhuj and Katrol sediments.
Coniferous pollen in some sections dominate
the assemblage.

PALYNOLOGICAL ZONATION

The palynological assemblage can be
divided into 3 zones on the basis of presence
and absence of taxa, starting and the ending
points of taxa (TABLE2).

Zone 1

The following species are restricted to
this zone:

Cyathidites punctatus, C. concavus, C.
rajmahalensis, C. medicus, C. jlavatus, C.
trilobatus, Biretisporites potoniaei, B. con­
vexus, AlsoPhilidites exilis, Gleicheniidites
cercenidites, Todisporites psilatus, Osmun­
dacidites minutus, Lophotriletes sp. 1,
Lophotriletes sp. 2, Concavissimisporites
penolaensis, C. punctatus, C. plexus, C.
variverrucatus, I mpardecispora ttralensis,
Pilosisporites grandis, Lycopodittmsporites
attstroclavatidites, L. baculatus, Foveotriletes
triangulus, F. joveolus, Klu,f~isporites scaberis,
K. apunctus, Matonisporites hutchensis,
Boseisporites minutus, Contignisporites glebu­
lentus, C. multimuratus, C. detmannii, C.
psilatus, C. triletes, C. hutchensis, Coptospora
minutus, Katrolaites hutchensis, Callialas­
porites lenticularis, C. monoalasporus, C.
grandis, C. punctatus, C. lucidus, C. ovattts,
C. granulatus, C. thomasii, Podocarpidites
multesimus, P. ornatus, P. canadensis, P.
minisulcus, P. grandis, P. ellipticus, P.
cristiexinus, P. densus, Cycadopites gracilis,
Laricoidites commttnis, L. lwtchensis, and
E xesipollenites sp.

From the above list it is apparent that
the genera, Cyathidites, Concavissimisporites,

Contignisporites, Callialaspon'tes and Podo­
carpidites play an important role in
recognizing this assemblage. They are re­
presented by a good number of species.
Katrolaites and Exesipollenites are not in
great abundance, but are significant in this
assemblage. All the above listed species
are not present in all the exposures of the
l"'::atrolsediments representing Zone 1. The
following species are present in all the
study sections (see TABLE 1) and thus are
here considered important taxa of the
Katrol assemblage:

Cyathidites minor, Concavissimisporites
punctatus, Boseisporites minutus, Contigni­
sporites glebulentus, Callialasporites lenticul­
aris, C. grandis, C. punctatus, C. lucidus,
C. ovatlls, Podocarpidites multesimus, and
Laricoidites communis.

Zone 2

The following taxa are restricted to
Zone 2:

Cyathidites cutchensis, C. pseudopunctatus,
C. grandis, Concavisporites indicus, Foveo­
triletes !?utchensis, Cicatricosisporites austra­
liensis, Murospora punctatus, Ischyosporites
crateria, Aequilriradites verrucosus, Platy­
saccus indicus, Platysaccus sp., Gyn!?galetes
sp., Schizosporis reticulatus, and S. sprigii.

This zone is a transitional one between
the typical Katrol and Bhuj assembla~es.
This zone can, however, be distinguished
by the presence of above mentioned species.

Zone 3

The following taxa are restricted to this
zone:

Deltoidospora rhytisma, Biretisporites sp.,
AlsoPhilidites densus, AsloPhilidites sp.,
Gleicheniidites senonicus, Dictyophyllidites
sp., ? Appendicisporites sp., Stereisporites sp.,
Baculatisporites coma~t1nensis, N eoraistrichia
truncatus, Ceratosporites !?utchensis, Pilosi­
sporites notensis, Leptolepidites sp., F oveo­
sporites canalis, MicroreticulatlspOl'ites uni­
jormis, Staplinisporites camimts, Polycill{!,1t­
latisporites redlmCltS, A nnulispora jollieulosa,
Trilobosporites hannonic~ts, Sestrosporities
pseudoalveolattts, Coronatispora perjorata, C.
telata, Foraminisporis sp., CingulatisjJorites
sp., Thymospora sp., Microcachryidites sp.,
Ginkgocycadoplzytus nitidllS, Cycadopites sp.,
Ephedripites sp., Classopollis ouidocniis and
Schizosporis sp.
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ALlSPORfT£S GRAN01S
MlCROCACHRYIDITES AHTARCTICUS

'Pl'\.ANOPSIS TRJLOBATIJS ---
I.RAUCARIAcrTES AUSTRAt..:5

CONTIGNISPORITES COOf(SONII

CYATHfOITES AUSTRALIS

COPTOSPORA KUTOiENSlS

APPLANCPSI$ MONOALASPOIlUS
CLASSOF'OLUS CLASSOroe;:S

APPLANOPSIS SEGUENTATti'S - -- -
APPLAHOPSIS OAMP£RI

ARAUCAR1.AaT'£5 COC«SONII

APPLANOP'SlS TR&L£T£S

(YArHOITES "'lNOR

KLUKlSPORlTES P~CTATUS

BOSEISPQRfTES MfNUTU$

CONTlGNISPORlTES GLEaJ..ENTUS

Al'PLANOPSlS LENTlCULARIS
APPLANOPSIS UJOllUS

APPlANOPSfS GRANOfS

APPl'NOPSlS P\JNCTATUS

APPlANOPSlS QVATUS

Af"PLANOPSIS GRAIIo1JLATUS

POOOCARPIOfTES MUln:::RW!fVS

LARICOIOITES C~

OSMUNOAClDtTES WELLMAN!l 6',
CYATt-t!OtTES ASPER

9OSEISPORfTES PUNCTAHiS

MATONtSPORITES I<UTCHENS'S

FOVEOTRltETfS TRtAOCUl.US

kATROlAITES KUTC!-CEN$rS

POOOCARPIDlTES !WNI$tA.CVS
CONCAVtSSHISPOHITES SlAJ\I£~COSUS ----

,
CONCA\lISSl~iT£S PENOLAENSlS ----
CYATI-IDfTES FLAVATUS

"'
----- - .

PILOSl3PORITES GRANOtS ------
FaVEOTRILETES PARVrR'ETUS -----
CYATHI()ITES RAJ"'AHALE~~IS --- --
CQNCAVISSlh,nSPQRIITS pt,,,,,TATUS ----
lYCoPOOIACtDtT[S AsPERAT'US

CYATHIOITES CONCAVVS

CONT~sPORITES FARNICATUS

l~PAR()[CISPORA TRIQR£Tr(\A..OSUS

80S£ISPORfTES PRA[ClARUS

SOS(ISFORiTES INSIGNtTUS

BOSEtSPORITES loeATUS

iMPAROEClsP'ORA APlVERRVCATA

CC»:CAVISSIMISPORIT[S CRASSATUS

CONCAVlSSt.4ISPORITES KUTCH£NSlS
!

CONCAVlS5:MISPORITES VERRUCOSUS
lARICOIOITES IN[)t(.US

BIRE TISPOR1TES cor-NEXUS

FQVEOTRlLETES FQVEOLUS

KlUKISPQRITE 5 SCA8ERIS

KLUM:1SPORIT£S .c.PUNCTUS

C()t.ITtGNsPORlTES QETMo1N!1
CONT!GMSPORtTES TR/LETE:S

COPTOsPORA MJNUTUS
FJOOOCARPI()ITES CANAOCNSlS
POCOCARPIOtTES GRANOIS

LARICOtOtTES KuTCHENSIS

SIRETISPORIT(S-: SPE~TAB"JS

GLEfCHENIIOiTES CERCENIOfT£S

C()"oITIGNlSPORtTES MlA.TMURATuS r----
TOOSPORITES PSI1.ATUS

CON(AVlS$MSPORTES PlEXUS
LYCQPOOIACIOIT ES PAUCNURUS

LYCoPOOIACIDITES SUBTRIANGlA...US

CQNTlGNISPORITES PSlLATUS

AUSPQRITES THOMASII

POOOCARPQTfS QRNATUS

EXE5POLLENITES SP

BHJJIASPORfTES HRSUTUS

LOPHOTRLETES SRI

LOPHOTRILETES 5P.2

IMPAROECISPORA URALEft.'S1S

SCHiZOSPORIS LAEV1GATUS

LYCOPOOlUPwtSPORITES EMINULUS ",
CYATHIOITES MEDlCuS

/JJ...SOPHILLIOITES EXILIS

l'tCOPOllUo!SPOR,TES AL<ST~C
LYCoPOOlliMSPORITES BACULATUS

CONTIGNtSPO;;ITES I<l/TCt'tENSrs

TQOtSPORITES "'NOA
lMPARD£CISPORA PuRVERVLENTUS

POOOCARPIOITES CENSUS

(YATHIOlTES PUNCTATUS

BrRETISPORITES POTONtAEI

~'CtMSSMSPORtTES \KI.RfVERRuCATUS

PQOOCARPIOITES CRISTIE)llMJS

OiCTVOPH'fLLIOITES PECTINATAEFQRMrs

VITREISPORITES PALLlOUS

lESCI'tKI$PORIS lNOICUS

AUSPQRlTES SMLIS

POOOSPORITES SP.
O~ACIOITES INOICUS

OCAT~S5PORlTES SP.
LYCOPOCJIIUMSPORITES SS?

I~ 1-
COOKSONITES ""'(ll' - -

CYATl-IOlTES TRILO[3ATuS

OSMJNQACIDITES MIN'.JTUS

LYCOPOOUJMSPQR1TES M1NUTuS

POOOSPORtTES TRJPAI<SI

CYCAOO?lTES GRACLIS

CYAT)-I()ITES CUTCHENSfS

CYATttDiTES PS[I.J()()()fItKTATUS

CYATHIOfTES GRANOlS

Ml.ROSPORA PUNCTATUS

CICATmco$SPORI'TES LlO8ROOKi

LYC()P()()ft.NSPORITES FAC£TUS

CONCAVI$PORITES HOCUS
PLATYSACCUS 1t.:OICUS·

SCHIZOSPORJS RETrCULll.1US

SCHZOSPOR'IS sPRtGrl
~

OENSOISPMITES VELATvS

LAEV;GATOSPORtTES SP.

FOV~OTRILETES KUTCHENSJS

QCATAICOSISPORfTES AUSTRAL!ENSIS

PLATYSACCUS SP
I$CHYOSPOR1TES CRATERtS

AEQUlTRRAQlTES VERRUCOSUS
lEPTQlEPDlTES SP.
F()RAt,IftSPQRIS SP. .
THYMOSPORA 51'
CYCADOPITES SP .. I,
ClA$SOPOLLIS OBlOOENSiS

DELTOOOSPQRA RHyTI$MA l

8lRETrSPQRtTES SP
GLEICHENIlOtTES SENOOICUS 0 I.
OCTYOPHYLLOTES SP . -
APPEhDlCiSP'QAITES SP .
STEREfSPORITES SP

BACll.ATtSPORITES COMAUMENS6" .'
NEORAlSTRICTLA TRUNCATUS

-CERATOSPORITES KUTCHENSIS
,

PL09SPORlTES NOTENSIS

FOVEOsP'ORlTES C....US r
MCRORETICULATISPORtTES UNIFORMS

STAPLNSPORITES CAMINUS

POLYCWGU,.ATisPOR1T ES REOl..NCUS

AN"ftJL1~A FOLLlCl.l.OSA
\ j....

TRl..08OsPORITES HANNOf.IClJS

SESTROSPORITES PSEUOOLVEOLATUS
I· "

CQfiOHATPSPORA PERFORATA ,
CORONATI!$PORA TELATA I·
EPHEORIPITES SP
AL~LDTES CENSUS
AlsoP'HL.L()ITES SP.
KROCACHR'flOtTES 51!
GN<GOC.YCAOOPHYTUS NlTfOUS
SCHtZOSPORIS SP. ~,

TOOISPORITES "'JOR
LYCOPOOfACIOlTES SP ., LJ
L'!'COPOOIUMSPORITES CRCOLtMENUS

C~ATISPORtTES SP.
AEOUiTRlRAQlTES SLCHAENS

fV....t..YPCDlISPORIT£S SP

PQOOCARPIOITES EUP1'1CUS I~

POOCSPORITES hOCROSACCATUS

GYNKGALETES SP.
ARAlJCARlACITES SP,

c

TABLE - Showing the three palynological zones and the distribution of fossils in the Katrol-Bhuj sediments studied.
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'Not included in this report.

The three palynological zcnes demarcat­
ed here show a gradual change of flora dur­
ing the Upper Jurassic-Lower Cretaceous
times (see TABLE 1). Zone 1 represents
typical Katrol assemblage while Zone 3
the Bhuj assemblage; Zone 2 forming a
transitional zone between the Katrol and
the Bhuj Series. The palynological zona­
tion can be summarized as follo\\"s:

The three palynological zones distin­
guished here also indicate environmental
change from Katrol to Bhuj sediments.
Gymnospermous pollen grains represented
by Ca.lialasjJ01'ites, A lisporites, Podocarpidites,
Platysaccu s, Vitreisporites, M icrocachryidiles,
Podosporites representing upland floral ele­
ments and Classopollis representing coastal
gymnospermous vegetation are well repre­
sented in Katrol sediments in quality as
well as quantity meaning thereby that the
sediments were derived from upland as well
as coastal vegetation. It could be possible
that the sediments were mainly composed

Bhuj

Bhuj
Transition

KaLrol

Zone 3 Dayapar and Walka-
mat a sections

(Venkatachala,
1969)

Zone 2 Sections at Pat
River and Tram­
bau Section nos.
R.N.B.S.I.P.
906, 902, 743B

Zone 1 Sections nos.
R.N.B.S.I.P.
900, 901, 774,
~907, 896, 897

of wash outs from rivers under predomi­
nately fresh water conditions and with
marine influence at places (occurrence of
hystrichosphaerids and dinoflagellates in
section Rt\.B.S.I.P. 900).

The major palynological elemeLts of the
flora in the Trambau and Pat river (Bhuj
Series) representing zone 2 are ptcrido­
phytic (Schizcaceous and others) spores re­
presented by Impardecispora, T1'ilobosporites,
Foveolriletes, Concavisporitcs, Cicalricosispori­
tes, Kl uhisporiles, M urospora, Contignisporites,
Aequitriradites, Coohsollites, Coptospora which
are well represented. Calliala,porites rep­
resenting pollen of gymnospermous upland
yegetation also isdominant in the assemblage.
Typical upland gymnospermous pollen of
the type Alisporites, Podocarpidites, Platy­
saccus, Vitreisporites, M icrocachryidites,
Podosporites are not well represented. This
assemblage suggests that the deposition took
place in restricted swamps where the inflow
material from other sources were not much
and without any marine influence. The well
preserved fossils also support this conclusion.

Palynological fossils in Dayapar and
\Valkamata sediments representing zone 3
show a marked marine influence. Pterido­
phytic spores of the type Cicatricosisporites,
Polycillgulatisporites, Ceratosporitcs, Staplini­
sporites, N eoraistrichia, Leptolepiditcs, Trilo­
bosporites, Sestrosporites, Coronatispora, Fora·
minisporis which distinguish the assemblage
are well represented. Callialasporites, Podo­
sporites, Alisporites, Microcachryidites and
Classopollis are in great abundance. The
assemblage is associated with hystrichospha­
erid and microforaminiferal remains thereby
indicating that the deposition took place
under predominately brackish conditions.
The spores and pollen found in this assembl­
age are badly preserved also suggesting
un favourable condition of deposition.
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