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The Almod Bed located between the BiJOri (Late Permian) and Pachmarhi Formations (Early Triassic) in Satpura Basin,
has been palynologically analysed. The palynoassemblage is dominated by Srriaropodocatpites + Faunipollenires complex.
Other characteristic palynofossils are Areuaripollenites (-Lunatisporites), Chordasporites, Falcisporites, Goubinispora,
Krempipollenites, Lundbladispora, Playfordlaspora, Podocatpidites, Sarsangisaccltes, etc. In its torality the palynological
assemblage has a Late Permian aspect though the presence of the genera Goubinispora, Playfordiaspora and Lundbladispora
in significant frequency indicates an Early Triassic influence.
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THE Almod Beds exposed near Almod Village on the
southwestern flank of Pachmarhi plateau in Satpura
Basin are characterised by a sequence of sandstones
alternating with carbonaceous shales (Medlicott,
1873). The latter contain plant fossils, mainly
Glossopteris. Fox (931) and Crookshank (936) did
not favour maintaining "Almod Beds" as a separate
unit since they were lithologically similar to the
Upper Bijoris, except being slightly more arenaceous
in nature.

Ghosh etat. (988) on the basis ofthe occurrence
of certain conchostracans assigned an Early Triassic
age to these beds. In view of the limited
palaeobotanical records from these beds, the
palynoflora has been studied from an exposure in
Tultula Nala, 500 m north of Almod Village, in order
to assess the stratigraphic status of the Almod Beds.

GEOLOGY OF THE AREA

The geological succession exposed near Almod
village (22· 23'N lat. : 78° 22' E long.; Text-figure 1) is
given in Table 1.

Table 1

AGE FORMATION/BED LITHOLOGY
(THICKNESS IN METERS)

Lower Triassic Pachmarhi White coarse-grained, massive
thick, cross bedded
sandstones with lenses of
subangular quanz pebbles.

AI mod Maroon clays, carbonaceous
shales mixed with micaceous
shales and sandstones.

Upper Permian Bijori Micaceous flaggy sandstones
and shales, at places
micaceous.

Details of the samples collected from the Almod
Bed are given in Table 2.

The contact of Almod Bed with the underlying
Bijori Formation and overlying Pachmarhi Formation
is gradational. The sandstones of Almod Bed are
medium to coarse-grained, and the carbonaceous
shales are more micaceous as compared to those of
the Bijori Fonnation. Towards the top ofthe successiJn
maroon clays are predominant.
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Text-figure 1 - Geological map of the Almod area.
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Table 2

SAMPLES LITHOLOGY THICKNESS PALYNOMORPHS
NOS. IN METER PRESENT C+)

ABSENT C-)

4464/3 Carbonaceous 00.50 +

micaceous shales
Sandstone 0030

4464/2 Carbonaceous 00.40 +

micaceous shales
4464/1 Carbonaceous 00.60 +

micaceous shales
Bijori Sandstone fine- ??

Formal ion grained

The carbonaceous shales of the unit contain
fragn:ents of Glossopteris leaves and have yielded a
rich assemblage of palynofossils. The spore-pollen
slides studied are preserved in the repOSitory of
Museum of Birbal Sahni Institute of Palaeobotany,
Lucknow.

PALYNOLOGICAL COMPOSITION

Following is the list of taxa recorded from the
assemblage. A frequency count at generic level is
ploned in Text-figure 2.

Callumispora gretensts (Balme & Hennelly)
Bharadwaj & Srivastava 1969, Leiotriletes sp.,
Calamospora exila Bharadwaj & Salujha 1964,
Osmundacidites pilatus Tiwari & Rana 1981,
?LycopodiumSpOritessp., Gondtsporites rantganjensts
Bharadwaj 1962, DensotspOrites novtcus(Weyland &
Krieger) Bharadwaj & Kumar 1972, D. compltcatus
(Balme) Maheshwari & Banerji 1975, Lundbladtspora
microconata Bharadwaj & Tiwari 1977, 1. brevtcula
(Balme) Venkatachala & Rawat 1978, 1. wtllmotti
(Balme) Venkatachala & Rawat 1978, /ndotrlradltes
mamtllatus Bharadwaj & Tiwari 1977, Latosporites
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!PALYNOMORPHS:

STRIATOPODOCARPITE 5

ST RI OM ONOSACC I T E 5

STRIAPOLLENITES

C RE SC E NT I POLL E NI TES

RH I ZOMA SPORA

DISTRIATITES

FAUNIPOLLENITES

ARCUATI POLLEN I T E 5

PLATYSACCUS

SC H EURINGI POLLE NIT E 5

KREMPIPOLLENITES

CHORDASPORI TE S

ALiSPORITES

SATSANGISACCITES

FALCISPORITES

PODOCARPIDITES

CALLUMISPORA

LEIOTRILETES

CALAMOSPORA

GONDISPORITES

DENSIPOLLENITES

INAPE RTUROPOLLEN ITES

GOUBINISPORA

GUTT ULAPOLLE NI T E 5

CORISACCITES

PLAYFORDIASPORA

LUNDBLADISPORA

KRAEUSELISPORITES?

TIWARIASPORIS

LYCOPODI UMSPORITES

OSMUNDACIDITE S

CYCADOPITES

LATOSPORITES

... B I J 0 R I

Text.fIgure 2 _ Percentage frequency of palynomorphs from A1mod Beds exposed at Almod Village, Hoshangabad District, Madhya Pradesh.
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PlATE 1
(All figures ca x 500; Microscope Labourlax·D, Carl Zeiss coordinates within parenthesis)

I.

2.

3,

4.

Sirialopodocmpiles nidpurensis, Slide no. BSIP 11706 (19 x 94.5).

K"empipol!eniles indicus, Slide no. BSIP 11708 (43 x 110.

Falcisporiles siabilis, Slide no. BSIP 11709 (22 x 107).

Lundbladispora brevicula, Slide no. BSIP 11706 (40 x 107).

5. Lundbladispora microconala, Slide no. BSIP 11710 (40.5 x 96.5).

6. Lundbladispora willmolll, Slide no. BSIP 11709 (38 x 99.5).

7. GOUblnlspora cf. morandavensis, Slide no. BSIP 11710 (41.5 x
106.5)

colliensis (Balme & Hennelly) Bharadwaj 1962,
Playjordiaspora cancellosa (Playfor.d & Dettmann)
Maheshwari & Banerji 1975 1 Goubinispora d.
morandavensiS (Goubin) Tiwari & Rana 1980,
Striomonosaccites ovatus Bharadwaj 1962,
Plicattpollenites indicus Lele 1964, Densipollenites
invisus Bharadwaj & Salujha 1964, D, densus
Bharadwaj & Srivastava 1969, AlispOrites indicus
Bharadwaj & Srivastava 1969, A. ovalis Kumar 19'73,
Platysaccus queenslandii de Jersey 1962,
Podocarpidites sp., FalciSporites minutosaccus
Kumaran & Maheshwari 1980, F. stabilis (Balme)
Banerji & Maheshwari 1975, F. nuthalensis (Clarke)
Balme 1970, Satsangisaccites royii Bharadwaj &
Srivastava 1969, Krempipollenites indicus Tiwari &
Vijaya 1975, ScheUringipollenites tentulus Tiwari
1973, Faunipollenites varius Bharadwaj 1962, F.
perexigus (Tiwari) Tiwari et al. 1989, Stria­
topodocarpUes ovalis Sinha 1972, S. dubrajpurenSis
Tripathi et al. 1990, S. nidpurensis Bharadwaj &
Srivastava 1969, Crescentipollenites juscus
(Bharadwaj) Bharadwaj et at. 1974, Rhizomaspora

divaricata Wilson 1962, R. triassica Tiwari & Rana
1981, Striatites levistrtatus Bharadwaj & Tiwari 1977,
S. sidhiensis Bharadwaj & Srivastava 1969,
Lunatisporites gopadensis Bharadwaj & Srivastava
1969, VerticipollenitesjinitimusBharadwaj & Salujha
1964, Circumstriatites ovatus (Lele & Makada) Ma­
heshwari & Banerji 1975, Striapollenites obliquus
Bharadwaj & Salujha 1964, Distrtatites insculptus
(Playford & Dettmann) Kumaran & Maheshwari
1980, Arcuatipollenites pellucidus (Goubin) Tiwari
& Vijaya 1995, ChordaspOrites australiensis de Jersey
1962, Guttulapollenites hannonicus (Goubin)
Venkatachala et al. 1967, Corisaccites alutas
Venkatachala & Kar 1968, Tiwariasporis sp.,
Cycadopites sp" lnaperturopollenites nebulosus
Balme 1970.

COMPARISON

Palynological assemblage from the Bijori
Formation has dominance of striated disaccates
pollen, viz" Stn'atopodocaJpites followed by Fauni­
pollenites, in association with Crescentipollenites
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and Densipollenites (Bharadwaj et al., 1978; Sarate &
Patil, 1994). The significant aspect of the assemblage
is the appearance of nonstriated disaccates, such as,
Alisporttes, Krempipollenites, as well as, Cortsaccites,
Guttulapollenites and the trilete cavate
Lundbladispora. The palynoassemblage from the
Almod Beds shows a similar dominance of
Strtatopodocarpttesand Faunipollenites in association
with Crescentipollenites. But these forms are present
here in comparatively low frequencies. Some forms
which appeared in the Bijori exhibit an increasing
trend in percentage frequency, such as, Alisporttes,
Krempipollenites and Lundbladispora. The Almod
palynoassemblage contains some significant forms,
e.g., Podocarpidites, Chordasporttes, Satsangisaccites,
Falcisporttes, Goubinispora, etc., which are absent in
the Bijori Formation. These forms have been reponed
from the younger sequences, i.e., Panchet Formation
(Tiwari & Singh, 1983) and Pachmarhi Formation
(Kumar, 1995, 1996). But elsewhere these forms
have been reported from older horizons also. The
Pachmarhi palynoassemblage has the dominance of
nonstriated disaccates Falcisporttes, Satsangisaccites
and Alisporites.

Thus the Almod palynoassem blage though shows
a close relationship with the Late Permian Bijori
palynoassemblage in having dominance of striated
disaccates with a few taeniate pollen and trilete
cavate forms. Yet it apparently has a younger aspect
in having comparatively more nonstriateddisaccate
pollen and in the appearance of Goubinispora,
Chordasporites, Lundbladispora, etc. generally found
in the Early' Triassic.

CONCLUSION

The palynoassemblage from the Almod Beds is
characterised by the dominance of Striatopodocarpites
followed by Faunipollenitesand Crescentipollenites.
Apart from these striated disaccate pollen, it also
contains some significant forms, viz., Goubinispora,
ChordaspOrites, Podocarpidites, Krempipollenites,
SatsangisacCites, Lundbladispora, Playjordiaspora,

Cycadopites, etc. The Almod Beds are thus definitely
younger than the Bijori Beds of Sukh-Tawa area and
in Denwa River, Harshdwar Nala and Tamia scarp
(Bharadwaj et al., 1978; Sarate & Patil, 1994; Kumar,
1996). The Almod Beds exhibit onset of
Strtatopodocarpites-Krempipollenites-Falcisporites
assemblage zone. The occurrence of Goubinispora
in sample nos. 2 and 3 indicates the influence of Early
Triassic.

It would thus seem that the Almod palynological
assemblage, though haVing strong Late Permian
affinities, yet has certain elements which clearly
indicate an Early Triassic influence. It may fall in the
Permian-Triassic transition zone but much more data
are required for exactly fixing the age of the Almod
Beds.

ACKNOWLEDGEMENT

The author is thankful to Dr Suresh C. Srivastava
for critically going through the manuscript and
helpful discussions.

REFERENCES

Bharadwaj DC, Tiwari RS & Anand-Prakash 1978. Palynology of Bijori
Formation (Upper ::'ermian) in Satpura Gondwana Basin, India.
Palaoobotanist 25 : 70-78.

Crookshank H 1936. Geology of the nonhem slopes of the Satpuras
between the Morand and Sher rivers. Mem. gool. Sum India. 66(2):
242-272.

Fox CS 1931. The Gondwana System and related formations. Mem. gool
Sum India 58: 1-24l.

Ghosh SC, Dana A, Nandi A & Mukhopadhyay S 1988. Estheriid zonation
in the Gondwana. In : Venkatachala BS & Maheshwari HK
(Edirors)-Concq:>ts, lim its and extension ofthe Indian Gondwana.
Palaoobotanist 36: 143-153.

Kumar P 1995. Palynofossils from Pachmarhi Formation, Satpura Basin,
Madhya Pradesh. Goophytology 24(2) : 237-240.

Kumar P 1996. Permo-Triassic palynofossils and depositional environment
in Satpura Basin, Madhya Pradesh. Goophytology 25 : 47-54.

Medlicon HB 1873. NOles on the Satpura Coal Basin. Mem. gool. Sum
India 10 : 159.

Sarale OS & Patil GV 1994. Palynostratigraphy of the Bijori sediments,
Satpura Basin, India. Goophytology 23(2) : 197-20l.

Tiwari RS & Singh V 1983. Miofloral transition ar Raniganj Pancher
boundary in East Raniganj Coalfield and irs implication on Permo­
Triassic time boundary. Goophytology 13(2) : 227-234.


