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Palynonoras recovered from core samples from two bore-holes MK 327 and MK 332 drilled near Kapurdi, Barmer,
Rajasthan are rich and diversified. Restricted occurrence of Matanomadhiasulcites maximus and Triangulorites pachyexinus
alongwith other long-ranging taxa demarcates the Palaeocene sediments from those of Eocene. Presence of Eocene sediments
in the studied bore-holes is indicated by the restricted occurrence of Meliapollis pachyderm is, M. symplex, Lygodiumsporites
lakiensis and Foveotricolporites reticuloidus. Two palynological zones, Assemblage Zone A indicating Late Palaeocene age and
Assemblage Zone B indicating Early Eocene age, have been identified in the bore-hole sequences and sediments representing
these zones have been correlated with Akli and Mataji Ka Dungar formations, respectively of the Barmer Basin.
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PRESENT paper deals with the critical assessment of
palynofloral assemblages recorded from two bore
hole sections situate<;i near Kapurdi, Barmer District, .
Rajasthan (Text-figure 1), These bore-holes were
drilled by Mineral Exploration Corporation Limited.
Lithocolumn of the bore-holes alongwith position of
samples is given in Text-figure 2. The palynofloras
are rich and diversified and comprise algal cysts,
fungal remains, pteridophytic spores and
angiospermous pollen. Taking into consideration
the distribution pattern and frequency of different
palynotaxa the studied sequences were dated as
Palaeocene-Eocene in age (Tripathi, 1994, 1995).

The palynoassemblages were compared with
those from other contemporaneous sediments and

the perceptible change was observed in the
distribution of palynotaxa that enables demarcation
of the Palaeocene and Eocene strata.

GEOLOGICAL SETTING AND GENERAL liTHO
STRATIGRAPHY OF THE AREA

The sedimentary sequences in Rajasthan are
predominantly intracratonic type. These sediments,
forming a part of western Rajasthan shelf, comprise
Middle Jurassic to Early Eocene rocks in a north
south trending graben (Dasgupta, 1977).

Palaeocene-Eocene rocks in Barmer Basin are
divided into Fategarh, Barmer, Akli, Mataji Ka Dungar
and Kapurdi formations, in ascending order. Fategarh
Formation is made up of sandstone mixed with clay
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Text-figure l--A, Map showing the area of investigation; 8, location
of bore-hole sections.

Text-figure 2-Lithosuccession of studied bore-hole sections and
sample position.

volcanogenic bentonite sequence. Mataji Ka Dungar
Formation is dominantly represented by coarse and
ferruginous sandstone with pisolite and pebbly
sandstone. The Kapurdi Formation is con~tituted by
Fuller's Earth deposits interbedded with marine
bioclastic limestone.

PRESENT STIJDY

Angiosperm pollen in general dominate the
assemblage recorded from bore-holes MK 327 and
MK 332. Pollen having affinities with the families
Arecaceae, Liliaceae, Oleaceae, Bombacaceae,

PREVIOUS PALYNOLOGICAL WORK

Palynological data from Rajasthan Basin are
available from Barmer (Bose, 1952;]ain et at., 1973;
Naskar & Baksi, 1978; Tripathi, 1994, 1995), Bikaner
(Singh & Dogra, 1988; Ambwani & Singh, 1996; Kar,
1996a) and Palana beds (Rao & Vimal, 1950, 1952;
Sah& Kar, 1974). Inter-relationship of these sequences
is not clearly understood. Singh and Dogra (988)
reviewed the Palaeocene and Early Eocene spore/
pollen assemblages from Indian sedimentary
sequences and identified five palynological zones,
viz., Zones SP-1 and SP-2 representing Early
Palaeocene, SP-3 and SP-4 representing Late
Palaeocene and SP-5 representing Early Eocene.
These Palynological zones were correlated with
planktonic foraminiferal zones and were found to
persist in Meghalaya, West Bengal, Cauvery and
Kutch basins (Singh & Dogra, 1988). The SP-3 Zone
(Singh & Dogra, 1988) marks the beginning of Upper
Palaeocene in India. This zone is characterised by
the dominance of Dandotiasporaspp., subdominance
of Proxapertites spp., Triangutorttes spp., and
restricted occurrence of Retipitonapites cenozotcus
and Pataeosantataceaepites dinoflagellatus. Sf'-4
Zone is distinguished by the predominance of near
shore pollen and dinoflagellate cysts. Persistent
occurrence of arecaceous pollen assignable to
Patmtdites, Sptntzonocotpites and Neocoupertpollts
in high frequency is noticed in Late Palaeocene
sediments of Meghalaya, Assam, Himalayan foot
hills, Kutch and Rajasthan. SP-5 Zone is characterised
by the dominance of tricolpate, tricolporate and
triporate pollen and rare occurrence of Proxaperlites,
Dandotiaspora, Lycopodtumsporttesand polycolpate
grains.
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bands and gastropod casts at the top. Based on
lithological similarity thiS formation is correlated
with nonmarine sandstone member of subsurface
Sanu Formation of]aisalmer Basin (Dasgupta, 1977).
The lower part of the overlying Barmer Formation is
represented by fluviatile sediments, whereas its
upper part is marine in nature. Based on palynological
studies the lower part of Barmer Formation is dated
as Palaeocene in age. The Akli Formation
unconformably overl ies the Barmer Formation. Lower
part of this formation is made up of a sandstone
lignite sequence whereas the upper part is a
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Caesalpiniacae, Proteaceae, Rubiaceae, Onagraceae,
Caprifoliaceae, Clusiaceae and Lamiaceae have been
documented in the assemblage in fairly good number.
Pteridophytic spores assignable to the families
Osmundaceae, Matoniaceae, Polypodiaceae,
Lycopodiaceae, and Schizaeaceae are well
represented. Distribution of stratigraphically
significant spore/ pollen taxa is given in Table 1.

These two sections show almost similar patterns
with regard to distribution and frequency of different
palynotaxa. Salient features of the assemblages are:
good representation of Proxapertites spp.,
Matanomadhtasulcites kutchensts, Sptntzonocolpttes
echinatus, Tricolpites rettbaculatus, Ltltactdttes
microreticulatus, Granustephanocolpites sahtt,
Dandottaspora spp., Lycopodtumsporites spp.,
Triangulorites bel/US and T. pachyextnous and
comparatively less representation of
Ktelmeyerapol/enites eocentcus and Trtcolpites

Table I---Palynotaxa dIstrIbution In bore-hole sections

TAXA ASSEMBLAGE ASSEMBLAGE
ZONE A ZONE B

Malanomadhiasulciles maximus ------_.... -----------

Tria ngulorites pachyexinous ----._-_.-.. ----------

Dandotiaspora dilata ---_...-------------

D. telonata ---------------------- ----_....-------------

Lycopodiumsporites palaeocenicus ---------------.-----

L. u mstewensis ----._._._.----------- -----_....------------

Proxapretites assamicus ---------------------

P. cursus --.-._---.------------

P. mic.vreticulatus ----_ ..._-------------

Ltltacrdites micl'Oreticulatus -------_._-----------

L major ---------_._---------- -----_...-------------

L. magnus -------_ .....--------- -----.--.--_..__.._-_.

Palmidttes plicatus --_._-_...------------

P. naviwlus ---_.__....... --------

P. excel/ens ------..--_._---------

Triangulorites bel/us ----....._-----------

Crallustephanocolpites sahii ---_._......---------

Spinizonocolpites echinatus ----.--.--------------

Tricolporopol/is rubra -------_.._._---------

Kielmeyerapol/enites eocellicus -------_ ..._..--------

Matanomadbiasulcites kutcbensis ------.----_.. --------

Meliapol/is pachyderm is ----.-.._--------_._--

M. SImplex -----_.._.------------

FoveotricolpOrttes reticuloides ----_ .......----------

Lygodiumsporites lakiensis

Bombacacidites sp. ---------_..__ .-------

- Frequenl
---- Rare

retibaculatus. Distribution and frequency of
palynotaxa enable identification of two zones in the
assemblage which are informally designated as
Assemblage Zone A and Assemblage Zone B.
Assemblage Zone Ais characterised by the dominance
of Dandotiaspora dilata, LycopodiumspOrites spp.,
Proxapertites spp., Triangulorites bel/us, Liliacidites
microreticulatus, Granustephanocolpites sahii and
Palmtdites spp. and restricted occurrence of
Matanomadhiasulcttes ma.-ctmus and TriangulOrites
pachyexinus. In bore-hole MK 327 depth 135 to 190
m and in bore-hole MK 332 depth 395 to 425 m
represent Assemblage Zone A. The palynofloral
composition and palynotaxa frequency indicate that
this zone can be correlated to SP-3 and SP-4 zones
proposed by Singh and Dogra (988). The assemblage
Zone B is marked with increased frequency of
Tricolporopol/ts rubra, Sptnizonocolpites echinatus,
Kielmeyerapollenttes eocenicus and
Matanomadhiasulcites kutchensis and restricted
ocrurrence of Meliapol/is pachydermis, M. simplex,
Foveotricolporites rettculoidus, Lygodiumsporites
laktensts and Bombacactdites sp.

In bore-hole MK 327 depth 100 to 130 m and in
bore-hole MK 332 depth 20 to 365 m represent
Assemblage Zone B. This zone is correlatable to SP
5 Zone of Singh and Dogra (988).

DISCUSSION

Demarcation of Palaeocene and Eocene
sediments based on palynotaxa distribution is rather
difficult as most of the taxa are long ranging.
However, the change in frequency ofsome palynotaxa
plays a crucial role in determining the boundary.

In India, the Early Palaeocene assemblage is
characterised by the dominance of Proxapertttes
operculatus, P. cursus, Matanomadhiasulcites
maxtmus, Sptntzonocolpttes echtnatus, Saturna
entgmattcus and Tersctssus grandts. The Late
Palaeocene assemblage shows the dominance of
Dandottaspora spp., Lycopodtumsporites spp.,
Palmaepol/enites eocentcus, Neocouperipol/is spp.,
Sptntzonocolpites spp., Palmidttes spp.,
Pstlastephanocolporites spp., RetistephanocolpOrites
spp. and Granustephanocolpites. These forms either
disappear or are rarely found in Early Eocene (Kar,
1996b). The Palaeocene palynotaxa continuing in
Early Eocene are: Matanomadhiasulcttes,
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Trtangulorttes, Laktapollts, Trtcolporopollts,
Palmaepollenttes and Neocoupertpollts.

The Early Eocene assemblage is marked with
increased frequency of Trtcolporopollis
matanomadhensis, Meliapollis ramanujamti, M.
pachydermts, M. simplex, Umbelliferotpollenttes
ovatus, Pelltcteroipollts langenheimtt and
Lygodiumsporttes laktensis. In bore-hole MK 327, in
the samples from the depth 135 to 190 m, largely
representing the lignite sequence, the dominant taxa
are: Proxapertites, Matanomadhtasulcttes,
Liltacidites, Dandottaspora, Trtangulorttes and
Granustephanocolpites. The assemblage belongs to
Assemblage Zone A and sediments yielding these
forms have been dated as Palaeocene. Samples from
the depth 100 to 125 m of this bore-hole, representing
clay and lignite, have yielded an assemblage
identifiable as Assemblage Zone Band is characterised
by the presence of Meltapollts pachydermis,
Meltapollts stmplex, Foveotrtcolporttes reticuloidus
and Lygodiumsporttes laktensts. These palynotaxa
are restricted to Early Eocene. Low frequency of
Dandottaspora, Lycopodtumsporttes and
Proxapertites is also noticed in this assemblage
which again indicates Early Eocene age. Similar
pattern of palynotaxa distribution is observed in the
samples of bore-hole MK 332 in which samples from
the depth 395 to 425 m have yielded a palynoflora
matching that of Assemblage Zone A indicating
Palaeocene age whereas, samples from depth 20 to
365 m have yielded an assemblage similar to that
recorded from Assemblage Zone B indicating Early
Eocene age.

Considering the stratigraphical distribution of
palynotaxa and their frequency Palaeocene and

Eocene sediments have been demarcated in two
bore-holes MK 327 and MK 332 and the boundary is
marked at the top of a lignite sequence (Text-figure
2) and sediments representing Assemblage Zone A
have been correlated with Akli Formation whereas,
those representing Assemblage Zone B are correlated
with Mataji Ka Dungar Formation.

REFERENCES

Ambwani K & Singh RS 1996. Clavadiporopollenites raneriensis gen. et
sp. nov. from the Teniary sediments of Bikaner District, Rajasthan,
India. Palaeobotanist43(3): 139-142.

Bose MN 1952. Plant remains from Banner District, Rajasthan. j. scient.
Indian Res. 1lB(5) : 185-190.

Dasgupta SK 1977. The stratigraphy of the West Rajasthan ShelLProc 4th
Colloq. Indian Micropalaeonrol. Stratigr. : 219-233.

Jain KP, Kar RK & Sah SCD ]973. A palynological assemblage from
Banner, Rajasthan. Geopl.ytology 3(2) : 150-165.

Kar RK 1996a. On the Indian origin of Ocimum (Lamiaceae) : a
palynological approach. Palaeobotanist43(3) : 43-50.

Kar RK 1996b. Late Cretaceous and Teniary palynological succession in
India. Palaeobotanist45 : 71-80.

Naskar P & Baksi SK 1978. Palynological investigation of Akli lignite,
Rajasthan. Palaeobotanist 25 : 314-329.

Rao AR & Vimal KP 1950. Plant microfossils from Palana lignite
(Eocene), Bikaner. Curr, Sci. 19 : 82-84.

Rao AR & Vimal KP 1952. Teniary pollen from lignites of Palana
(Eocene), Bikaner. Proc. natn, inst. Sci. India 18(6) : 595-601.

Sah SCD & Kar RK 1974. Palynology of the Teniary sediments of Palana,
Rajasthan. Palaeobotanist 21(2) : 163-188.

Singh RY & Dogra NN 1988. Palynological zonation of Palaeocene in
India with special reference to western Rajasthan. In : Maheshwari
HK (Editor)-Palaeocene ofIndia: Proceedings of the Symposium
on Palaeocene ofIndia: limits and subdivisions, Lucknow, 1986:
51-64. Indian Associalion of Palynoslraligraphers, Lucknow.

Tripathi SKM 1994. New angiospenn pollen from subsurface Early
Palaeogene sedimenls of Barmer Dislrict. Rajaslhan. India.
Palaeoboranist42(I) : 61-65.

Tripathi SKM 1995. Palynology of subsurface Palaeocene-Eocene sedi
ments near Kapurdi, Banner District, Rajasthan, India. Palaeobot
anist43(I) : 45-53.


