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Palynological study on subsurface samples from four Well Sections drilled near Kapurdi, Harmer District, Hajasthan has been
carried out. Recorded palynoflora is rich and diversified being represented by dinoflagellate cysts. fungal remains, pteridophytic
spores and angiosperrnic pollen grains and closely resemble those recorded from Palaeocene-Eocene sediments of Kutch and
Rajasthan. Most of the palynotaxa present in the assemblage are presently confined {() tropical (() subtropical areas. Abundance
of pteridophytic spores and epiphyllous microthyriaceous fungi in the assemblage indicates that vicinity of the area where
investigated sediments were deposited experienced plenty of rainfall.ll is also inferred that sediments under study were depoSited
in ~ co~st~1 environment.
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PALYNOLOGICAL informations from the Tertiary ex
posures of Rajasthan are meagre. The only available
reports are from Barmer Sandstone, Barmer (Bose,
1952; Jain et aI., 1973), Manhera Tibba Structure,
Jaisalmer (Lukose, 1974), Bikaner District (Singh &

Dogra, 1988), Palana beds (Rao & Vimal, 1950, 1952;
Sah & Kar, 1974) and Akli Lignite, Barmer (Naskar &

Baksi, 1978) due to which the palynosuccession and
palynofloral compOSition in Rajasthan is less known.

Palynological studies on subsurface samples
drilled near Kapurdi, Barmer District, Rajasthan have
been conducted and results obtained from four Well
Sections, viz., MK-327, MK-165, MK 145 and MK 332

(Text-figure 1) have been presented in this paper.
Palynofloras recorded from these Well sections are
rich and diversified being represented by dinoflagel
late cysts, fungal remains, pteridophytic spores and
angiospermic pollen.

GENERAL GEOLOGY AND UTHOSUCCESSION IN
BARMER BASIN

The sedimentary tracts in Rajasthan, geologically
forming a part of western Rajasthan Shelf, are ,sub
divided into four basins covering an area of about
1,20,000 sq km. Barmer Basin is predominantly in-
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Kapurdi formations. Fategarh Formation is made up
of sandstone mixed with clay bands. On the basis of
lithological similarity this formation has been corre
lated with nonmarine sandstone member of the sub
surface Sanu Formation of Jaisalmer Basin. fts lower
part is represented by fluviatile sediments, whereas
the upper part is shallow marine in nature.
Palynologically, lower part of this formation has been
assigned a Palaeocene age (Sah & Kar, 1974).

Akli Formation unconformably overlies the
Barmer Formation. Lower part of this formation is a
sandstone-lignite sequence while the upper part is a
volcanogenic bentonite sequence. Overlying Mataji
Ka Dungar Formation is dominantly made up of
ferruginous, coarse sandstone with pisolite and
pebbly sandstone. The Kapurdi Formation, next in
the order of stratigraphy, is made up of Fuller's Earth
deposits interbedded with marine bioclastic lime
stone. The Fuller's Earth deposits indicate lacustrine
conditions during deposition.

25°/"5'

~6DIS •

26·

-MK165

".

KcIpurdi

b.....l.2.!..!!L

360
36S

382

3S0

39S

230

320

280

10

115

1
10m

65

I~

165
110

81

~o

18S
181
'90
'90

110

111
110

11S
'30
'3S
1.0

MK327

.'S
.20
~

PALYNOLOGY

Text-figure 1 a. - Location of samples in diagrametically represenled
Well-sections, b. Location of area, c. Location of Well sections.

tracratonic type and is comprised of Middle Jurassic
to Early Eocene sediments. It is north-south trending
graben (Dasgupta, 1977).

The Early Tertiary rocks in Rajasthan are exposed
at distant places in Barmer, Bikaner and Jaisalmer
districts. Relation of these sediments is not very clear
due to intervening desert and alluvium. These
lithounits are called by different names in different
areas.

Tertiary rocks in Rajasthan basin overlie the Early
Cretaceous Habur Formation and have been divided
into a lower clastic unit of Palaeocene-Early Eocene
age and an upper unit of Middle Eocene age (Nagap
pa, 1959) Palaeocene sediments in Rajasthan were
identified by Sigal el at. (971) in a deep well and was
further confirmed by Singh 0976, 1984).

Lithostratigraphy of Tertiary sediments in
Barmer Basin is discussed briefly. Palaeocene
Eocene rocks in this basin are represented by
Fategarh, Barmer, Akli, Mataji Ka Dungar and

a MK 332
.3S

c .MK332 Samples on which the present study is based
were drilled by Mineral Exploration Corporation
Limited. Rock samples from four well sections drilled
near Kapurdi have yielded good suits of
palynomorphs. Sample positions in studied well sec
tions are given in Text-figure 1. Dinoflagellate cysts
have not been included in this communication and
thus shall be dealtwith separately. A list of remaining
palynotaxa is as follows:

Pteridophytic spores

Lygodiumsporileseocenicus DUlla & Sah 1970

L lakiensis Sah & Kar 1969

L pachyexinous Saxena 19713

Toc!ispOriles kUlchensis Sah & Kar 1969

T major Couper 19513

Tjlavatus Sah & Kar 1969

Dandotiaspora di/ata (Mathur) Sah, Kar & Singh 1971

D. telonata Sah, Kar & Singh 1971

D.pseudoauriculata Sah, Kar & Singh 1971

Osmundacidites cephalus Saxena 19713

O. kutchensis Sah & Kar 1969

Lycopoc!iumspOrilespalaeocenicus Dulla & Sah 1970



"-
TRII'ATHI - PALYNOLOGY OF SUBSURFACE PALAEOCENE-EOCENE SEDIMENTS FROM RAJASTHAN 47

Assamialetes sp.

Fungal remains and acritarchs·

Description - Pollen grain spheroidal 'in shape,
68 11m in size. Tricolpate, colpi shOli, widely open at
the equator. Exine 1 11m thick, spino~e, spines up to
2 ~lm long, abollt ] 11m wide at the base and 2-3 11m
apart, interspinal areasmooth.

Cupri(oliipitessubglohosus Sah & Kar 1974

Pulaeocaesalpiniuceuepiteseocenicu Biswas 1962

lriangulOrites hellus (Sah & Kar) Kar 19R5

T puchyexinous Kar & Kumar 19R6

Kielmeyerupoll.eniteseocenicus Sah & Kar 1974

Psilustephanocolporitespsilu[Us Kar & Kumar 19H6

Retistephunocolpites williumsii Germeraad, Hopping & Muller

1968

Cr(/llustephallocolpites sU/Jilii Saxena 1979

PI. 1, fig.~2

Tricolpites op.

~

Cullimotbulluspertus liS Dilcher 1965

Pbragmotbyrileseocenica Edwards 1922

Dlcellaesp0n"tes papol'ii Elsik 1968

D. millUt1ls Kar I:!<. Saxena 1976

DipOricella(fsporitespluricellus Kar & Saxena 1976

D. S{(lcyi Eisik 1960

Dlporisporites elOIl~UtllSvan del' Hammen 1954

CollumospbaemfnlticosaJain in DUlla &Jain 19HO

In addition to the above mentioned palynotaxa,
some following forms were also recorded which
could not be assigned to any genus or species.

PI. 1, figs 18,19

Descnption - Pollen grains ovoidal in shape, ] 00
x ] 10 11m in size. Monocolpate, col pus long, running
along the equator. Exine 12-18 11m thick, sexine
much thicker than nexine, sexine reticulate, muri 2-3
11m thick, lu mina ] -1. 5 11m across.

Occurrence- Well-327 (depth 20 m), Kapurdi,
Banner District, Rajasthan.

Remarks- Present f9rm resembles living pollen
of Eugeissona (Arecaceae) except that exine in: the
former is very thick.

/lrecipi/es beill/s Sah &. Kar 1970

Palmidi/es pfiCClllIS Singh in Sah &. Singh 1974

P IlCWiclilus K,Jr &. Saxena 1981

P excellens Kar &. Kumar 19H6

Pulmuepoilenifes eoceniclts (Biswas) Sah &. Dutla 1966

P klttchellsisVcnkalachala &. Kar 1969

P IUldbamllllll Vcnkalachala & Kar 1969

Spill izonocolpl/es echi1latus Muller 1968

Ma/a nOlluulbiClSl/lcites !Jacuia/lis (Venkatachala & Kar) Kar
19H-)

M. kllfchellSis (Saxena) Kar 1985

M. mW::ilrJIlS (Saxena) Kar 19R5

M. microreticulatrls (Dutla &. Sah) Kar & Kumar 1986

Liliacidites major Singh in Sah &. Singh 1974

L. l17agllltsJlin, Kar &. Sah 1973

L. reticulutllS Sah &. Kar 1974

Neocouperipollis acbinaills (Sah & Kar) Kar &. Kumar 19H7

N IIWgIlliS (Dutra & Sah) Kar &. Kumar 19H7

N. mrispinoslis (Sah & Dutra) Singh 1990

/lssumiuleles e1Jwndatus Singh emend. Singh & Tripathi 19R6

Proxapertiles ussumiclfs (Sah &. Dutra) Singh 1975

P. Cll rSIlS van Hocken-Klinkenberg 1966

P. microre/icl'!(.l/usJain, K,lr &. Sah 1973

K({pll rdipoflenites buclf IU/lls Triparhi 1994

K gemmutusTripalhi 1994

Retil'errumol1osl/lciles harmerensis Tripathi 1994

7hcolpi/es bucl/!u/lIsJain, Kar & Sah 1973

T crussire/icl/lulUS DUlra &. Sah 1970

T matallomadbensis Saxena 1979

T lel'isSah & [)urta 1966

Retitricolpifes robllS/US Sah & KJr 1970

MU1;r;ocolporites subllii Ramanujam 1966

IV!. sitholeyi Ramanujam 1966

M. /sukadae Ramanupm 1966

FOl'eotricolporites reticuloidus Kar 19H5

Tricolporopollisglohosa Durta & Sah 1970

T rubra Durta &. Sail 1970

T. matu1lomudhensis (Venka[achala & Kar) TripJthi &: Singh

1985

Pro/eaciditesprotrudl/sSah & Kar 1970

Angiospermic pollen

L. umstewensis Dutra &. Sa~ 1970

Scantigrcmulites sparsusKar 1978

S tricmgulus Kar 1978

MonolitesmuwkmaensisSah & Dutla 1970

Luevigutosporites lukiensis Sa h &. Ka r 1969
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Occurrence- Well MK-327 (depth 165 m),
Kapurdi, Barmer District, Rajasthan.

Tricolporopollis sp.

PI. 1, fig. 9

Description - Pollen grain spherical in shape, 60
11m in size, tricolporate, brevicolpate, apertures sub
eqatorially placed. Exine about 311m thick, retipilate.
Muri of the reticulum 1 11m thick, lumen 1.5-2 11m
across.

Remarks - The present form differs from other
species of the genus in having retipilate exine.

Occurrence- Well MK - 327 (depth 125 m),
Kapurdi, Barmer District, Rajasthan.

Fungal Body Type-1

PI. 1, fig. 20

Description - Fruiting body ovoidal in shape, 100
x 110 11m in size, hyphae forming pseudo
parenchymatous cells, no ostiole visible. Rounded
spores of 8-10 11m in size, visible inside the fruiting
body.

Occurrence- Well - 332 (depth 20 m), Kapurdi,
Barmer District, Rajasthan.

PALYNOFLORAL COMPOSITION

Botanical affinities of the recorded palynotaxa

and present day distribution of their extant counter
parts have been given in Table 1. In the palynoflora,
pteridophytic spores are represented by 8 genera and
17 species referable to the families - Lycopodiaceae,
Matoniaceae, Polypodiaceae, Osmundaceae and
Schizaeaceae. Angiosperms are represented by 26
genera and 46 species attributable to the families
Arecaceae, Bombacaceae, Caesalpiniaceae,
Caprifoliaceae, Guttiferae, Liliaceae Oleaceae,
Onagraceae, Proteaceae and Rubiaceae. Fungal
remains are common in the assemblage and include
fruiting bodies of epiphyllous fungi and spores.

PAlAEOCliMATE, PAlAEOECOLOGY AND
ENVIRONMENT OF DEPOSITION

Most of the palynotaxa recorded from four
studied Well Sections drilled near Kapurdi appear to
be related to families presently confined to tropical
subtropical areas. These are Schizaeaceae,
Arecaceae, Oleaceae, Caesalpiniaceae, Bom
bacaceae, Rubiaceae and Guttiferae. Other families
marking their presence in the assemblage are cos
mopolitan in distribution. Temperate elements are
completely missing in the assemblage.

A rich and diversified palynoassemblage allows
identification of three types of plants which cons
tituted the vegetation at the time of deposition. These
are: (j) low-land elements, (ij) fresh-water swamp
and water-edge elements, and (iii) coastal elements.

Low-land elements are represented by the

PLATE 1

(All photogr:Jphs are magnified ca. x 500. Coordinates of specimens in slides refer to stage of Leitz Laborlux microscope no. 513547)

1.2.

3

4.

5

6.

7

H.

9

Margoco!porites sahniJ !Llmanujam, Slide nos. !lSI? 1121fl and
11225; Coordinates: 51.7 x 104.3 ~nd 46.3 x 99.4 respectively.

Tri<:olpiles <:rassireliwlalus Oulla & Sah, Slide no. IlSIP 11224;

Coordin;Jtes: 523 x 109.3.

Triwlp/les leuis Sah & OUlla, Slide no. lISIP 11214; Coordinates:
')1.2 x 1013

Paleo<:aesalpinia<:eaepiles ev<:elli<:a Ilisw~s, Slide no. IlSIP

11220; Coordinate' : 47.3 x 1036.

Cotlul1lmphaera!ruliwsa Jain in OUll~ & Jain, Slide no. !lSI!'
11202; Coordin<lles: 52.6 x 103.2.

Trioolpompotlis malanumadhensis (Venk:Jtachala & Kar)
Tripathi & Singh, Slide no. !lSI!' 11222; Coordinates: 4H.3 x 9H.6

Capri/o!ilpilessuhp,lohosusSah & Kar, Slide no. !lSIP 11203; Coor
dinates : 53.4 x 103.7.

Triwlpompo/lis sp., Slide no. !lSIP 11204; Coordinates: 51.3 x

1045

10. Psi!aslephanowlporiles psi!alUS Kar & Kumar, Slide no. !lSI!'
11205; Coordinates: 4H.3 x 106.4.

11 Kapurdipol/ellilesgemmalu" Tripathi. Slide no !lSIP 10H95; Coor
dinates: 705 x 110.4.

12. Triwlpiles sp. Slide no !lSIP !1209; Coordinates: 48.7 x 9H.3.

13. Kapurdipol/el1i1es haculalus Tripathi, Slide no. !lSI? 10H93;

Coordin;lte" 51.4 x 102.6
14. Relistephcl1Iowlpiles wit/iams;; Gerll1eraad, Hopping & Muller,

Slide no. !lSI!' 11217; Coordinates: ')3.6 x 104.3
15.16. TriclI7!iuloriles hel/us (S;l!l & K;lr) ":Ir, Slide no. !lSIP 11206 and

1122H; Coordinate' . ')4.5 x 102.3 and 49.4 x 9H6 respectively.
17 Prolea<:idiles pmlnldus Sah & Kar, Slide no. !lSlI' 11207; Coor

dinates : 53.6 x 1027.
IH. 19. Assamialelessp., Slide no. (lSIP 11216: Coordinales: 4fl.6 x 104.6

and 60.2 x 1046 respectively.
20. Fungal hody Type-l, Slide no. (lSIP 11217; Coordinates: 52.4 x

102.3.
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families Rubiaceae and Bombacaceae. The family
Bombacaceae is profusely represented by different
species of the genus Tricolporopollis. Fresh-water
swamp and water-edge elements constitute a major
parr of the palynoflora. This group is represented by
pteridophytic spores and angiospermic pollen
belonging to families Schizaeaceae, Polypodiaceae,
Liliaceae and Caesalpiniaceae. A coastal vegetation
thriving near the area of deposition is indicated by the
presence of variery of palynofossils related to the
family Arecaceae. This group is also richly repre
sented in the flora.

Abundance of pteridophytic spores and epiphyl
lous microthyriaceous fungi indicates a tropical
climate with plenry of rainfall. Environment of
deposition of investigated samples from Well sec
tions, as indicated by the present studies, was coastal.

Areeipites he/ius,

Palmaepol/en ites eocen ieus,

P. kutchensiS, Tropical

suhlropical

P. nadhamunii, Palmidites

plicatus, P. naviculatl~I·.

P. excel/ensus

Liliaceae Liliacidile\ majnr,

I. magnus,

L. reticularus,

Matanom.adhi,~\·ulcites

haculalus, M. kUlchensis,

M. maximus,

M. miernreticulatus

Oleaceae Tricolpites baculal~\

T crassireliculat~\

T matanomwlhensis.

T leVis, Retitn'w/pites

rubustus

Cosmopolitan

Cosmopolitan

(Chiefly lropical)

Table 1 - Botanical affinities ofrecorded palynotaxa and present

day distribution of their extant counterparts
Caesalpiniaceae Margocolpon'tes tl'ukadae,

M sitholeyi, M. sahnii.

Palaeocaesalpiniaeeaepites

erJcenicaFAJvllLlES

Osmunuaceae

Matoniaceae

l'olypouiaceae

Lycopou i;lCeae

Schiz;,eace;le

PALYNOTA-'(A

Tod(lporites kutehensis,

T maj(lr, T jlauatus,

Osmundacidites cephalu.\

O. kUlehensis

Dando/iaspow di/ara,

D. lelunara,

D. pseudoaun'culara

Monoliles mawkmaensis,

LaeviRalnspnriles lakiensis

Lycc)podiumlp(lrites

palae()cenicus,

L. UJ11.slewen...;i.s

LYR(lt!ium,poriles eocenicus

I. laRiensis, I. paehyexinous

PHESENT DAY

D!STHlBUnON

Cosmopolitan

Cosmopolitan

Cosmopolitan

Cosmopolitan

Tropical

subtropical

Ilombacaceae

Proteaceae

Hlibiaceae

Onagraceae

Caprifoliaceae

Glilliferae

Trico/pnropol/is nlhra,

Tgluhosa.

T matanomadhensis

Pmteacidiles protnidus

!-ilventriwlporites reticuluides

Tria ngulnriles hel/us,

T paehyexinous

Caprifil/iipiles suhRloh()s~,

Kielm'lyerapol/en ites

e()cenicu..,'

Tropical

slIhtropical

Tropical

subtropical

Tropical-

subtrop ica I

Tropical

subtropical

Cosmopolitan

Cosmopol itan

Tropical

Arecace;le Neocouperipollis achinatus.

N. maRJ1us, N mr(\pinosus,

Pruxapertites assamicus,

P. cursu..."!,

P. microreliculatus,

Kapurdipollen iles haculaIus,

K. Remmatl~\,

ReliveITUm(IJ1(lsuleites

harnteren.'";,:,,,

Spilliznnocolpites eehinat~\,

Tropical

sublropical

QUANTITATIVE ANALYSIS

Frequency and distribution of stratigraphically
significant palynotaxa in the samples of four studied
Well sections have been given in Text-figure 2. Two
Well sections, viz., MK - 145 and MK - 165 exhibit
almost similar patterns with regard to distribution and
frequency of different palynotaxa. Dominance of an
giospermic pollen over pteridophytic spores is
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Text·figure 2 - frequency and disuihution of .,ignificanr palynotaxa in Well Sections.

noticed in these two Wells. Proxapertites assamicus,
P. microreticulatus, T retibaculatus, Tricolporopollis
rubra and Kielmeyerapollenites eocenicus are the
most common pollen encountered in MK - 145 Well
Section. Different species of Tricolporopollis,
Matanomadhiasulcites and Dandotiaspora register
a high frequency in MK-327 and MK- 332 Wells.

PALYNOFLORAL COMPARISON. AND AGE

Present palynoflora I assemblage is closely com
parable with those recorded from Palaeocene
Eocene sediments of Kutch (Kar, 1978, 1985; Saxena,
1978) and Rajasthan Qain et al., 1973; Sah & Kar, 1974;
Naskar & Baksi, 1978; Singh & Dogra, 1988).

Miofloral resemblance between the present as
semblage and that recorded from Matanomadh For
mation is striking. Forms common between Dan
dotiaspora dilata Cenozone (Saxena, 1981) and
Neocouperipollis brevispinosus Cenozone (Saxena,
1981) of Matanomadh Formation, Kutch and the
palynological assemblage from Kapurdi Well sec-

tions are : Dandotiaspora dilata, D. telonata,
Lygodiumsporites eocenicus, L. lakiensis,
Todisporites major, Palmaepollenites nadhamunii,
P. kutchensis, Neocouperipollis rarispinosus, N.
achinahts, Tricolporopollis matanomadhensis and
Kielmeyerapollenites eocenicus. Forms recorded in
the two above mentioned cenozones of Matanomadh
Formation and absent in the present assemblage are:
Retipilonapites cenozoicus, Tricolpites minutus,
Trilatiporites kutchensis, Sonneratioipollis bellus
and Lakiapollis ovatus.

Several palynotaxa recorded in Meliapollis
ramanujamii Subzone and Tricolpites reticulatus
subzones (Kar, 1985) of Panandhro Section,
Panandhro, Kutch are also present in the present
assemblage. These are Proxapertites
microreticulatus, Palmaepollenites nadhamunii,
Neocouperipollis achinatus and Lygodiumsporites
lakiensis.

Palynotaxa present in two above mentioned sub
zones of Panandhro Section but absent in the present
assemblage are Lakiapollis ovatus, Der-
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matobrevicolporites dermatus, Meliapollis quadran
gulans, PellicierOlpollis langenheimii and Umbel
li/eroipollenites ovatus.

Palynofloras recorded from Palaeocene-Eocene
sediments of R8j8sthan by other workers are very
similar to the present assemblage. Forms common
between the Palana assemblage (Sah & Kar, 1974),
Sp- 4 and Sp- 5 Zone assemblages (Singh & Dogra,
1978), Akli Lignite assemblage(Nas~ar&Baksi, 1978)
and Barmer Assemblage Gain et at, 1973) and the
present assemblage are Dandotiaspora dilata, D.
telonata" Liliacidites major, L. magnus, L.
reticulatus, NeocouperipolLis rarispinosus, Pal
maepolleniles eocenicus, Proxapertiles assamicus, P.
microreticulatus, Trianguloriles bellus, Tricol
poropollis matanomadhensis, Tn·colpiles baculatus,
T levis 8nd KieLmeyerapollenites eocenicus Based
on palynological studies a Palaeocene-Eocene age
has been assigned to the studied Well sections.
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