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Palvnological investigation of bore hole GAM ™ from Mailaram area (Paloncha Neck) in Godavari Graben has
revealed five assemblages. assemblages 1to IV represent late Permian, being dominant in striate disaccate pollen.
Assemblage Vo denotes an Larly Triassic age in view of the preponderance ot Lunatisporites pellicidis and
Verrucosisporites. The changeover from striate-disaccute 1o tacniate phase is quick and sharp indicating a
palynological break. The tansition from Permian to Triassic in this part of Godavari Graben occurs in a
paraconformable sequence The Permian Triassic boundary passes within a gap of 12 m and « definite presence of
Panchet palynoflora is established.
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THE Gondwana outcrops in Godavari Graben extend
over a length of about 350 km with an average width
of 55 km. There is a well-defined constriction in the
‘Paloncha-Kothagudem area where the average width
narrows down to about 6 km. The bore-hole GAM7
studied here was drilled in Mailaram area (Paloncha
Neck) by the Geological Survey of India.

PALYNOASSEMBLAGES

The wvertical distribution of various
quantitatively significant palynotaxa in bore-hole
GAM?7 is shown in Histogram 1. In all, five palyno-
assemblages have been demarcated as under:

Assemblage I—This assemblage, recorded at 453
m depth, is dominated by striate-disaccate pollen,

chiefly Striatopodocarpites (40%) and
Faunipollenites (32%). Other important genera are
Verticipollenites (4%) and Labirites (5%).
Densipollenites (2%) and Crescentipollenites (2%)
appear in low percentage while the trilete spores are
very rare.

Assemblage II—Recorded between 423 to 231 m,
this assemblage is characterised by the dominance of
Striatopodocarpites (35%) and Faunipollenites
(29%). Densipollenites increases up to 12 per centat
423 m but the average value remains around 6 per
cent. Crescentipollenites (2%) still remains
insignificant. Lunatisporites, Vitreisporites,
Kendosporites, Gutiulapollenites, Lundbladispora,
Falcisporites, Klausipollenites, etc. appear for the first
time. In addition, Gondisporites, Weylandites, and
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Histogram 1— Distribution of

Singraulipollenites occur in low percentage only.
The percentage of trilete spores also increases as
Lophotriletes occurs up 1o 13 per cent between 260-
271.75 m depth level.

Assemblage 1I]—At the depth of 200.45 m, striate
disaccate pollen are still the dominant elements of
the palynoflora (Striatopodocarpites 32% + Fauni-
pollenites 17%). Crescentipollenites rises to 20 per
cent. Columinisporites (14%) has a restricted
distribution. Kendosporites (4%) and Lunatisporites
record a slight increase.

Assemblage [V—This association is recorded at
178.45 m. The striate-disaccate (Striaropodocarpites
33%) pollen continue to dominate the palynoflora.
Here, the subdominance is formed by
Guttulapollenites (29%). Corisaccites and
Falcisporites (8% each) also increase in percentage.
The genera, like Phidiaesporites, Triquitrites,
[raquispora, Cyathidites, Concavissimisporites, are
restricted to Assemblage IV. Osmundacidites attains
its maximum value at 178.45 m.

Assemblage V—It is recorded at 166 m depth
level. The striate-disaccate pollen show a sharp
decline and are replaced by taeniate polien genus
Lunatisporites (32%); Verrucosisporites (10%)
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Mailaram area, Godavari Graben.

exhibiting a fair rise in frequency. Taeniaepollenites
and Guttatisporites (3%) are restricted to
Assemblage V. Klausipollenites (4%), Playfordia-
spora (3%), Ringosporites (4%), Polypodiidites (6%)
and Alisporites (7%) increase in percentage. Aletes
(10%) also mark a significant increase.

DISCUSSION

Five palynoassemblages demarcated in bore-
hole GAM-7 essentially fall under two groups:

1. Assemblages I to IV are chiefly dominated by
striate-disaccate pollen.

2. Assemblage V shows a dominance of taeniate
pollen, alongwith cingulate-cavate trilete spores.

The dominance of disaccate pollen in
Assemblages I-IV is comparable to the Late Permian
palynofloras known from various basins of India.
However, the occurrence of the following genera in
the present sequence has been observed for the first
time in Godavari Graben.

1. Kendosporites appears in Assemblage 11 and
becomes significant in Assemblage III in Godavari
Graben, whereas in Singrauli (Tiwari & Srivastava,
1984) and Raniganj (Singh & Tiwari, 1982) coalfields
this genus occurs sporadically.
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2 Colundnisporites is well-represented in
Assemblage 1Il. The only other record in India,
though low in percentage. is from Raniganj Coalfield
(Singh & Tiwari, 1982) from where similar forms
have bheen described as Striarosporites. This genus
has been recorded from Baralaba Coal Measures of
Australia  (Foster, 1979), Late Permian of Africa
(Jardine. 1974; Anderson, 1977) and Autunian of
France (Alpern & Doubinger, 1973).

3 Presence of Triguitrites, Iraquispora,
Phidiaesporites in Assemblage IV and
Taeniaepollenites in Assemblage V forms the first
record from the Indian subcontinent. Ringosporites,
Kraceuselisporites, Cyathidites and Concauvissimi
sporites present in Assemblage TV are also recorded
from Panchet Formation of Raniganj Coalfield
(Tiwari & Singh, 1983) but the percentage is low as
compared to the Godavari Graben. Most of the above
genera present in Assemblage IV along with
Gutlulapollenites and  Corisaccites bear a close
comparison with the assemblage recorded from
Chhidru Formation in Salt Range (Balme, 1970). The
common taxa in Assemblage 1\ of Godavari Graben
and Chhidru Formation of Salt Range (West
Pakistan) are- Leiotriletes sp.. Lophotriletes sp.,
Cyathidites sp., Cyclogranisporites arenosus,
Osmurndacidiles senectus, Triguitrites proratus,

Polypodiisporites sp., Playfordiaspora cancellosa
(= Guthoerlisporites cancellosus), Lunatisporites
noriaulensis (= Taeniacsporites noviailensis),
Vitreisporites pallidus, Falcisporites stabilis,
Klausipollenites schaubergeri, Striatopodocarpites
(= Protobaploxypinus) microcorpus, Ringosporites
(= Nevesisporites) fossulatus, Verrucosisporites
narmianis, Densipollenites indicus, Schizosporis sp.

Assemblage IV also compares with the
Protobaploxypinus microcorpus Zone ( Falcisporites
Superzone) of Auswalia in view of the common
occurrence of Protobaploxypinus (= Striatopodo-
carpites), Falcisporitesand Playfordiaspora (Rigbv et
al.,, 1987). The late Permian palynoflora of
Madagascar (Goubin, 1965) also compares with
Assemblage IV in view of the occurrence of
Guttulapollenites hannonicus and G. gondwanensis.

Assemblage V, the youngest palynozone in bore-
hole GAM7, records the conclusive evidence of the
presence of Lower Triassic in Godavari Graben. This
assemblage compares with Lunatisporites and
Verrucosisporites Assemblage from the Panchet
Formation of Raniganj Coalfield (Tiwari & Singh,
1983).

The palyno-assemblage from Budharam Area
(Srivastava & Jha, 1988) in Godavari Graben is older
than the Assemblage V recorded here in view of

Iraquispora labrata, Polypodiidites sp , higher percentage of Lundbladispora and
PLATE 1
(All co-ordinates refer to Leitz Laborlux 1> microscope and all 15, Lunatisporites sp., Slide no. BSIP 10013; Coordinates 103.3 x
photographs are magnificd x 500). 68.2.
, . ) 16. Polypodiidites sp.. Slide no. BSIP 10015; Coordinates 109 x
1 Playfordiaspora cancellosa, Slide no. BSIP 10013; Coordinates 62 8
4 x 532 a i
106.'4 53.2. . 17 Taemaepollenites sp., Slide no. BSIP 10012; Coordinates
2. Striatopodocarpites  microcorpus, Slide no. BSIP 10003 96.5 x 65.6
Coordinates 102.9 x 41.8 ) L

3. Densoisporites sp., Shide no. BSIP 10006+4; Coordinates 98.6 x
61.9.
4. Cyathidites sp., Slide no. BSIP 9999, Coordinates 97.5 x 52.8.
S Triguitrites sp., Slide no. BSIP 10004; Coordinates 109 x
40
6,7. Columinisporites sp., Slide no. BSIP 10009: Coordinates 113.5 x
4.
8. Concavissimisporites sp., Slide no. BSIP 1000%5; Coordinates
99 x 52.9.
9. Vitreisporites pallidus. Slide no. BStP 10006; Coordinates
108.8 x 65.8.
10. Ringosporites fossuwlatus, Slide no. BSIP 10007, Coordinates
111.4 x 62.3.
11. Phidiaesporites sp.
12. Klausipollenires sp., Slide no. BSIP 10008; Coordinates 99 x
71.0.
13. Osmundacidites sp., Slide no. BSIP 10007; Coordinates 111.4
x 506.
14. Kendosporites sp., Slide no. BSIP 10010; Coordinates 99 x
52.9.

18 Lundbladispora sp., Slide no. BSIP 100 14; Coordinates 104 x
67.9.
19. Guitulapollenites sp., Slide no. BSIP 9999: Coordinales 109 x

44.5.

20. Guutnlapollenites sp., Slide no. BSIP 10002; Coordinates 104.6
* 58.

21, Guuatisporites sp., Slide no. BSIP 10003: Coordinates 101 x
45.5.

22. Lunatisporites sp.. Slide no. BSIP 10011: Coordinates 105 x
56.0.

23. Verrucosisporites sp.. Slide no. BSIP 10003; Coordinates 101
x 60.

24. Falcisporites sp., Slide no. BStP 10003, Coordinates 108.2 x
60.5.

25. Lunausporiles sp., Slide no. BSIP 10011; Coordinates 111

x 58.4.

26. Iraguispora sp.. Slide no. BSIP 10003 Coordinates 105 x
55.8.

27. Verrucosisporites trisectus., Slide no. BSIP 10001; Coordinates
98.7 x 52.
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Densoisporites which precedes the taeniate phase in
Damoder Graben. The increase in percentage of
Klausipollenites, Ringosporites, Playfordiaspora,
Lundbladispora, Polypodiidites and Alisporites
further indicates its affinity with Lower Triassic
palynofloras. Taeniaepollenites, another rare taeniate
genus in the present assemblage, and Guttatisporites
restricted to Assemblage V only are also known from
the Triassic of the Netherlands (Visscher, 1966).
Guttatisporites has also been observed in low
percentages in Panchet Formation of Damoder Valley
Coalfield, India (Tiwari & Singh, 1983).

Lunatisporites pellucidus Zone ( Falcisporites
Superzone) of Australia (Rigby et al, 1987)
compares with Assemblage V in view of the common
occurrence of Lunatisporites pellucidus. Similarly,
the assemblage of Mianwali Formation, Salt Range
(Balme, 1970) is comparable in having
Lunatisporites pellucidus zone. The species common
in the presently identified Assemblage V and
Mianwali Formation, Salt Range are Osmundacidites
senectus, Ringosporites (= Nevesisporites) [ossulatus,
Ringosporites ringus, Densoisporites playfordii,
Kraeuselisporites sp., Playfordiaspora cancellosa
(= Guthoerlisporites cancellosus), Lunatisporites
(= Taeniaesporites) pellucidus, L. (= Taeniae-
sporites) noviatilensis, Falcisporites stabilis,
Klausipollenites schaubergeri, Verrucosisporites
narmiantis.

The present palynological evidence indicates
that Assemblages 1-TV belong to Late Permian while
Assemblage V conclusively shows Early Triassic
affinity. The change-over from Late Permian to Early
Triassic between 178-166 m is sharp and well-
defined which is evident from a sudden change of
striate-disaccate dominant assemblage to taeniate
disaccate dominant assemblage. This conclusion is
further substantiated by the study of palynofloral
succession from Raniganj Coalfield (Tiwari & Singh,
1986) while a complete succession of Late Permian
palynofloras is present in bore hole GAM7 up to 178
m, there is a distinct absence of two
palvnoassemblages (P-1 Striatopodocarpites + Klausi-
pollenites, P-11 Verrucosisporites + Callumispora)
which should precede the present Lunatisporites +
Verrucosisporites Assemblage. This indicates a
palynological break, though minor, in the
palynological succession of bore core GAM7
berween 178 to 166 m. The above palynological
assemblage has not been recorded in the present
study.The 12 meter strata which consists of greenish
grey sandstones, did not yield microfossils.

Lithostratigraphically, the sediments up to 453
m in bore-hole GAM7 represent the Lower and
Middle members of the Kamthi Formation (sensu

Raja Rao, 1982). The Lower Member, between
272.75-453 m, is rich in carbonaceous shale and coal,
alternating with white sandstone. The overlying
greenish-grey sandstone with greenish-grey
shales/clay up to 136 m depth are devoid of coal.
The sediments above 136 m are represented by
coarse-grained, ferruginous cross-bedded sandstone
and alternating sandy shales. The entire sequence
above 272.75 m is normally considered to represent
the Middle Member of the Kamthi Formation.
Recently, Ramanamurthy and Rao (1987) have
reconsidered the lithostratigraphic succession of the
Lower Gondwana sediments in Ramagundam area of
Godavari Graben and have raised the status of Lower
Member and the lower part of the Middle Member to
be equivalent to Raniganj Formation while the upper
part of the Middle Member (represented by an
alternate sequence of red/brown, sandy, calcareous
clays and cross bedded sandstones) to be equivalent
to the Panchet Formation. However, lithology
auributed to Panchet Formation by Ramanamurthy
and Rao (1987) in Godavari Graben does not
conform to the lithology of Panchet Formation of the
Damoder Basin—the type area. The present
palynological finding in bore-hole GAM7 also shows
that Panchet palynoflora commences much earlier
within the green sandstone and clay sequence. Thus
the Permian-Triassic boundary transgresses in the
upper part of the Middle Member of Kamthi
Formation (sensu Raja Rao, 1982) and Upper
Raniganj (sensu Ramanamurthy & Rao, 1987).
Lithozone 3 of the Infra-Kamthi Formation
(Kutty er al, 1988), encompasses the Middle
Member of the Kamthi Formation of earlier workers.
This zone contains the Endothiodont Cistecephallus
fauna representing lLate Permian-?late Early Permian.
The lithological atributes of lithozone 3 may
represent a part of the sequence studied in bore-
hole GAM7 where the palynological transition has
been observed. In view of the above discussion, it
now appears certain that the younger part of Middle
Member of the Kamthi Formation (sensu Raja Rao,
1982), represented by green sandstone and clay, and
the overlying coarse-grained ferruginous sandstone
with alternating sandy shale should represent the
Panchet Formation in Godavari Graben. The first
appearance of prevalent red colour of sandstones
and clay representing Panchet Formation, as opined
by Ramanamurthy and Rao (1987), does not
corroborate with the present investigation. However,
it appears difficult to demarcate a lithological
boundary between the Raniganj and Panchet
formations in bore-hole GAM7 as the sandstones and
shales with greyish-green tint continue downwards
having Late Permian assemblages and, therefore, the
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contact between Upper Permian and Lower Triassic
sediments is considered to be represented by a
paraconformity.

CONCLUSION

Palvnological analyses record the presence of
definite Lower Triassic sediments in bore-hole
GAM7, Mailaram Area (Paloncha Neck), Godavari
Graben. The Permian-Triassic boundary is located
within Middle Member of the Kamthi Formation. The
palynofloral transition from Protobaploxypinus
(= Striatopodocarpites) microcorpus o
Lunatisporites pellucidus Zone indicates a
palynological break, though minor in the succession.
The palynofloral change-over from Permian to
Triassic does not commensurate a lithological
change, hence the lithological Permian/Triassic
boundary remains to be established. It is further
suggested that the Permian-Triassic change-over
occurs in a paraconformable sequence.

The sediments containing Zunatisporites-
Verrucosisporites assemblage may be equivalent to
the sediments containing Assemblage PIII A in
Damoder Valley. Thus the lithic auributes of the
Panchet Formation in Godavari Graben could be
represented by greyish-green sandstone and clays
overlain by predominantly coarse to medium-
grained, cross-bedded sandstone and sandy,
calcareous shale which are present in bore-hole
GAM7 from the surface up to 166 m depth.
Assemblage IV and V, which have a close comparison
with a similar succession in Salt Range, impart a
palaeogeographic provincialism during the period.

ACKNOWLEDGEMENT
We sincerely thank the authorities of the Coal

Wing, Geological Survey of India for valuable help
rendered during the collection of bore-core samples.

REFERENCES

Alpern, B. & Doubinger, J. 1973. Microfossils organiques du
Palacozoique 6. Les miospores monoletes du Paleozoique.
Commission int. microflora Palacozoigiie : 103,

Anderson, J. M. 1977 The biostratigraphy of the Permian and
Triassic-part 3: A review of the Gondwana Permian palvinology
with particular reference to the northern Karroo Basin, South
Africa. Mem. bot. Surv. S Africa 41 1.132.

Balme, B, E. 1970. Palynology of Permian and Triassic strata in
the Salt Range and Surghar Range, western Pakistan. /n:
Kummel, B. & Teichert, C. (eds)—Swratigraphic boundary
problems : Permian and Triassic of west Pakistan 4 . 305-
435, Geology Department, Univ. Kansas.

Foster, C. B. 1979. Permian plant microfossils of the Blair Athol
Coal Measures, Baralaba Coal Measures and Basal Rewan
Formation of Queensland. Geol. Surv. Qd Publ 372, Palacont.
Pap. 45 : 1-244.

Goubin, N. 1965. Description et repartition des principaux
pollenites Permians, Triassiques et Jurassiques des Sond-
ages du Bassin de Morondava (Madagascar). Ree. Inst. Fr
Petrol. Annls Combust. Ligd 20 (10) . 1415-1461.

Jardine, S. 1974. Microfloras des formations du Gabon attribuees
au Karroo. Rev. Palaeobot. Palynol. 17 (1.2) < 75.112.
Kutty, T S, Jain, S. L. & Roy Chowdhury, T 1988. Gondwana
sequence of the northern Pranhita-Godavari Valley: 1lts
stratigraphy. /n: Venkatachala, B. S. & Maheshwari, H. K
(eds)—Concepts, limits & extension of the Indian

Gondwana, Palacobotanist 36 : 214-229.

Raja Rao, C. S. 1982. Coal resources of Tamil Nadu, Andhra
Pradesh, Orissa and Maharashtra. Bull geol. Surv. {ndia, ser
A, no. 45, Coalfields of India 2 : 9-40.

Ramanamurthy, B. V & Rao, C. M. 1987 A new classification of
Lower Gondwana (Permian) lithostratigraphy of Ramagun-
dam area, Godavari Valley Coalfield, Andhra Pradesh. /n:
Singh, R. M. (Ed.)—nNational Sem. Coal Geology: (12
120, Geol. Department, Banaras Hindu Univ., Varanasi.

Rigby, H., Morgan, R. & Partridge, A. D. 1987 A palynological
zonation of the Australian Mesozoic. /n: Jell, P. A (Ed.)—
Australian  Mesozoic palynology: 1-94, Assoc  Aust
Palaeont., Sydney.

Singh, V. & Tiwari, R. S. 1982. Pauern of miofloras through
Permo-Triassic transition in bore-hole RAD-2, east Raniganj
Coalfield, West Bengal. Geophbytology 12 (2) 181-186.

Srivastava, S. C. & Jha, N. 1988. A Lower Triassic palynoassemblage
from Budharam Area, Godavari Graben, Andhra Pradesh,
India. Geophytology 18 (1) : 124-125.

Tiwari, R. S. & Singh, V. 1983. Miofloral transition at Raniganj-
Panchet boundary in east Raniganj Coalfield and its
implication on Permo-Triassic boundary. Geopbytology 13
(2): 227234,

Tiwari, R. S. & Singh, V 1986, Palynological evidence for
Permo-Triassic boundary in Raniganj Coalfield, Damodar
Basin, India. /n: Samanta, B. K. (Ed.)—Proc. X! Indian
Collog. Micropalaeont. Stratigr., 1984, part II: Stratigraphy
& microflora. Bull. geol. Min. metall Soc. India 54 : 256-204.

Tiwari, R. S. & Srivastava, S. C. 1934. Palynological dating of
Jhingurdah Seam, Singrauli Coalfield—A reappraisal. Palae-
obotanist 31 (3) 263-269.

Visscher, H. 1966. Palaeobotany of the Mesophytic-3: Plant micro-
fossils from the Upper Bunter of Hengelo, The Netherlands:
Acta bot. neerl. 15 : 316-375.



