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ABSTRACT

Chakraborty M 2004. Palynology of Lakadong Sandstone (Late Palaeocene) exposed around Bhalukurung,
North CachaI' Hills, Assam. Palaeobotanist 53(1-3): 113-121.

A rich palynoassemblage is recorded from the carbonaceous shale and coal beds in the Lakadong
Sandstone exposed around Bhalukurung on the bank of Kopili River, near Umrongso (North CachaI' Hills),
Assam. The palynoassemblage comprises 40 genera and 60 species. The significant palynotaxa are
Dandoliaspora di/ala, D. le/onala, Lycopodiumsporiles specioms, Neocoltperipollis kltlChensis,
MalanomadhiasltlcileS maximus, Spinizonoco/piles echinalltS, Proxaperliles cltrsus, Lakiapollis ovaws,
Trico/poropollis l11alanomadhensis and ProleacidileS prolrudus. The present assemblage has been equated
with that of Lycopodiumsporiles specioslts Cenozone on the basis of palynoOoral similarity. The assemblage
has been compared with the known contemporaneous palynoassemblages from northeast India and Kutch to
assess similarities and differences between them. The palynoOora indicates tropical, warm humid climate and
coastal depositional environment with mangrove swamps. The assemblage indicates an Upper Palaeocene
(Thanetion) age.

Key-words-Palynology, Lakadong Sandstone, Late Palaeocene, North CachaI' Hills, Assam (India) .
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INTRODUCTION

T HE present study deals with the palynoassemblage
recovered from the Lakadong Sandstone exposed at

Bhalukurung (Long 92°37' E, Lat 30°31' N) in the North CachaI'
Hills District, Assam (Fig. I).

Palynological studies on the Tertiary sediments of Jaintia
Hills has been can'jed out by Mandai (1987, 1990), Saxena &
Tripathi (1982), Tripathi & Singh (1985) and from Khasi Hills
by Sah & DUlla (1966, 1968), Ollila & Sah (1970), Kar & Kumar
(1986) and Kar ( 1992) Mehrotra (1981 a, b, 1983). Mehrotra

and Sah (1982) worked on the Mikir Hi lis while Kumar (1994)
on Silchar Halflong Road section.

GEOLOGY

Smith (1898), Evans (1932,1964) and Bhandari el al. (1973)

carried out the stratigraphic studies of the different coal bearing
rocks of the Jaintia Hills, in North CachaI' Hills and adjoining
Mikir Hills (Karbianglong District). The generalised
stratigraphy of the region following the above mentioned
workers is as follows (after Raja Rao. 1981):
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Fig. I-Location map showing the studied area (Bhallikurung).

Age Group Formation Member Li thology

Late Eocene

Middle Eocene J
A

Early Eocene

N

Late Palaeocene T

Middle Palaeocene A

Kopili

Sylhet Limestone

Prang Li mestone

Nurpuh Sandstone

Umlatadoh Limestone

Lakadong Sandstone

Lakadong Limestone

Alternation of shale and hard sandstone with a few

limestone bands

Fossiliferous. bluish massive to finely bedded limestone

Coarse to medium grained. ferruginous sandstone with

bands of sandy limestone

Grey to pillkish grey foraminiferal lime-stone

containing a few sandstone bands

Predominantly buff coloured. medium grained

arkosic cJrbonaceolls shales and coal seams

Grey to brownish fossiliferous limestone
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MATERIAL AND METHODS

Section of Bhalukurung is investigated. The sequence
of the rocks is given below-

LITHOUNITS TIllCKNESS

Sandstone 4.4m

Shale 0.2m

Sandstone 1.5m

Coal 0.6m

Shale 0.2m

Sandstone 4.5m

Shale 0.5m

Sandstone 3.0m

Seven samples for palynological investigation were taken
from shale and coal bands and were treated with concentrated
Nitric acid followed by five percent KOH solution. The slides
were prepared by smearing the macerals in Polyvinyl alcohol
and mounted in Canada balsam. Slides and negatives of the
figured specimens are stored in the Museum of the Birbal
Sahni Institute of Palaeobotany, Lucknow.

PALYNOLOGICAL ASSEMBLAGE

The palynofloral assemblage from Bhalukurung
comprises 40 genera and 60 species. In this assemblage
pteridophytic spores are represented by 10 genera and 20
species, the angiospermic pollen by 23 genera and 30 species
and the fungal entities by 8 genera and 10 species. The
gymnospermic pollen are not recorded.

Pteridophytes

Cyathidites minor Couper, 1953

Dandotiaspora dilata (Mathur) Sah et al., 1971

D. plicata (Sah & Kar) Sah et al., 1971

D. telonata Sah et aI., 1971

Dict)'ophyllidites kyrtomatus Kar & Kumar, 1986

Intrapullctisporis apullctis Krutzsch, 1959

LycopodiulIlsporites cOl1lpal1mentus Kar & Kumar, 1986

L. cOllcavus Kar & Kumar, 1986

L. duttae Kar & Kumar, 1986

L. palaeocenicus Dulta & Sah, 1970

L. parvireticulatus Sah & Dutta, 1966

L. speciosus Dulta & Sah, 1970

L. ul1lstewensis Dulta & Sah, 1970

Lygodiumsporites lakiensis Sah & Kar, 1969

Polypodiaceaesporites major Saxena, 1978

Polypodiisporites mawkmaensis Dulta & Sah, 1970

P repandus Takahashi, 1964

P umstewensis Kar & Kumar, 1986

Pteridacidites meghalayaensis Kar & Kumar, 1986

Seniasporites verrucosus Sah & Kar, 1969

Angiosperms

Arecipites bellus Sah & Kar, 1970

Arengapollenites achinatus Kar, 1985

Kielmeyerapollenites eocenicus Sah & Kar, 1974

Lakiapollis ovatus Venkatachala & Kar, 1969

Margocolporites sahnii Ramanujam, 1966

Matanomadhiasulcites maximus (Saxena) Kar, 1985

Neocouperipollis achillatus (Sah & Kar) Kar &
Kumar, 1986

N. kutchensis (Venkatachala & Kar) Kar & Kumar, 1986

N. magnus (Dulta & Sah) Kar & Kumar, 1986

Pallllaepollenites ovatus Sah & Kar, 1970

Palmidites aplicatus Kar & Kumar, 1986

Proteacidites protrudus Sah & Kar, 1970

Proxapertites curslls van del' Hammen, 1956

P emelldatlls (Sah & Dulta) Kar & Kumar, 1986

P operculatlls van del' Hammen, 1956

Psilastephanocolpites psilatus Kar & Kumar, 1986

Retimonosulcites ellipticus (Venkatachala & Kar)
Kar, 1985

R. ovatlls (Sah & Kar) Kar, 1985

RetisteplulIlOcolpites multirimatus (Dutla & Sah 1970)
Saxena, 1982

R. jlavatus (Sah & Kar 1970) Saxena, 1979
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Retistephanocolporites gran{(/atus (Sah & Kar)

Kar, 1985

Retitrescolpites rypicus Sah, 1967

Retitribrevicolporites IIW/{InOllladhensis (Venkalachala

& Kar) Kar, 1985

T bellus(Sah & Kar) Kar, 1985

Spinizonocolpites echinatus Muller, 1959

Striacolporites striatllS Sah & Kar, 1970

Triang{(lurites in/erills (Dulla & Sah) Kar & Kumar. 1986

Triangulotricolporites triangllius Kar, 1985

Fusijorlllisporites sp.

lnapel'lisporites kedvesii Elsi k, J968

Monospurisporites sto\'erii Elsik. 1968

Pltraglllolhyrites eoceniclIs Edwards emend. Kar &

Saxena, 1976

Tricolpites reticllintus Cookson ex Couper, 1953

Tripilaorites triallgllius (Sah & Kar) Kar, 1985

Fungi

Cllcllrbitacidites bel!{(s Kar et al., 1972

Dipuricellaesporites pluricel!us Kar & Saxena, 1976
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Fig 2-Litholog of the oUlcrop of the studied coal seam section at
the I3halukurullg.

Piliricel!a('sporites Irillsei Elsik. [968

P lIIeghalayellSis Elsi k, 1968

P plan liS Tri vedi & Verma. 1969

Trichothyriles setijerus (Cookson) Saxena & Misra. 1990

PLATEl
(A II photographs are enlarged (ca. x 1000)

......
/'

2.

3.

4.

5.

6.

7

8

9.
10

Patlllaepo/lel/i/es ovall'.1 Sah & Kar. 1970. Slide No BSIP
12278. S 40/4

Proxapertiles ('ur-'lls van der Hammen. 1956. Slide No. I3SIP
12281, P33/3
Reli.llephano('olpile.l ./Iava 111.1 (Sah & Kar) Saxena, 1979, Slide
No. I3SIP 12281, R 24/2
Po/ypodii.lpori/es wl/.I/ewell.li.l Kar & Kumar, 1986. Slide No.
I3SIP 12281. P/9.
Ly('opodilllll.l"pori/e.l· spaio.\'//s Dulla & Sah. 1970. Slide No.

I3SIP 12284, N19.
LyropodilllllIporiles .lpe('io.l'lIs Dulla & Sah, 1970, Slide No

BSIP> 12283, T19/4.

PrOlea('idiles prOlrtldll.l Sah & Kar, 1970. Slide No. BSIP 12282.

U22.
Triallgu/oriln ill/eriolls (Dulla & Sah) Kar & Kumar. 1986.
Slide No. BSIP, 12278, M 40
Re/i/re.l"("o/pile.1" Iypicus Sah. 1967, Slide No. BSIP 12282. G 14
Roefll/onoro/piles I/wlijilio/hensis Manda1.1990. Slide No.
BSIP. 12282,T26/3.

II

12.

13
14.

15

16

17

I R.

19

20.

Triangll/o/rico/porites /riollgll/II.I" Kar. 1985. Slide No. I3SIP.
12278, N41/3.
Dandlllia.lpora di/ma (Mathur) Sah eI al.. 1971, Slide No.
I3SIP 12279. MUll
FU.li{i)T/ni.lporiles sp .. Slide No. BSIP 12278. Q26/3.
Di('lyopiJillidi/n kyrtoll/ailis Kar & Kumar, 1986, Slide No.
BSIP 12278, FI2
Proxaperli/es ell/endallls (Sah & Dulta) Kar & Kumar. 1966.
Slide No. I3S/P /2284. N5114
P/eridocidiles II/eg/IO/ayaensis Kar & Kumar. 1986. Slide No.
BSIP 12284A. 037/4.
P/uri('eI/aespori/e., IlIl'glw/a)'msis Elsik, 1968, Slide No. BSIP
1228413, R 35/4
Seniasl'oriles verru('o.lus Sah & Kar. 1969. Slide No. BSJP 12281.
023/1.
Siriom/poriles stria 111.1 Sah & Kar. 1970. Slide No. I3SIP 12284.

M36.
Kieill/eyerapolleniles eo('ellicliS Sah & Kar. 1974, Slide No.
I3S1 P, 12284, 048.
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Cyathidites minor

Intrapunetisporis cipunetis

Todispori Ie-s k utehen s is
Lygodiumspor'll es la ki e-nsis
Dandollaspora dilala

D. te-Ionata
D plieala
LyeopodiumsporltE'S speeiosus
L. parv Iretreulatus
Polypodiisporiles umstewensis

Sprnlzonoeolpltes eehinatus

NE'Oeouperipolils pe.-rspinosus
N. kulehensis
Matanomadhiasuteites maxI mus
M. kulehensis

Areclpi les bellus
Proxaperilies opere ulalus
P eursus
Trleolpi tes relleulatus
Rei is tephanoeol pi tes mu IIi r rma tus
Lakiapollis ovatus
Reli Iri brevI eolpor i les matanomadhe ns'ls

M argoeol po r i1es sah nji
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PsilaSlephanoeolpi les psi latus
Proleaeidlles prolrudus
Pa Imidites aplieatu s

Dielyophytlidlles kyrtomatus

IPALYNOTAXA! S ~~~:i~ --I

Fig. 3-Distribution of selected palynomorphs (in percentage) in the studied samples.

QUANTITATIVE ANALYSIS

The quantitative analysis of the assemblages was done

on the basis of frequency count of 100 specimens per sample.

The vertical distribution of some species is shown in Fig. 3.

The present palynoassemblage comprises 40 genera and

60 species of pteridophytic spores, angiospermic pollen and

fungal remains. The important palynotaxa of the assemblage

are Polypodiisporites ul1lstewensis, Dandotiaspora dilara,

Neocouperipollis perspinosus, Matallomadhias ulcites

maximus, Arecipites bellus, Lakiapollis ovatus and

Psi/astephanocolpites psi/atus.

The. palynoassemblage is dominated by

Lycopodiumsporites speciosus, and is placed in

Lycopodiumsporites speciosus Cenozone of Kar & Kumar

(1986). The other taxa representing the Cenozone are

Lycopodiumsporites parvireticu/arus. Dandotiaspora dilata,

D. telonata, D. plicata, Cyathidites minol; Intrapunctisporis

apullctis, Neocouperipollis kutchellsis. Lakiapollis ovatus,

Psilastephanocolpites psi/arus, Proteacidites protrudlls,

Marallomadhiasulcites l1laximus, Proxapertites Cllrsus and

P opercu/atus.

Remarks-The upper Kie/meyerapollel1ites

syncolporatus Cenozone of Kar and Kumar (1986) from the

Lakadong Sandstone, Khasi Hills, Meghalaya is not

recognisable in the present assemblage. It seems that the coal

and shale of Bhalukurung locality constitute only the lower

part of the Lakadong Sandstone. However, present assemblage

differs from Lycopodilll1lsporites speciosus Cenozone by the

abundance of Proxapertites spp., palm pollen and

pteridophytic spores.
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CORRELATION

KHASIHILLS

The Bhalukurung palynoassemblage shows similarity

with the palynoassemblage of various coal seams of Lakadong

Sandstone of Meghalaya (Dutta & Sah, 1970; Kar & Kumar,

1986) Both the assemblages have Dandotiaspora dilata, D.

telonata, Lycopodiumsporites speciosus, L. umstewensis,

Polypodiisporites repandus, Neocouperipollis kutchensis,

Matanomadhiasulcites maximus, Spinizonocolpites

echinatus, Proxapertites cursus, Lakiapollis ovatus and

Kielll1eyerapollenites eocenicus. The palynotaxa of

Proxapertites cursus (= Nymphaeoipollis crassimurus)

Cenozone proposed by Dutta and Sah, 1970 is also found to

be common here.

Jaintia Hills

MandaI (1990) studied Palaeocene sediments of

Thanjinath and Kumar (1994) of Jarain and Laitrymbai coal

seams in Jaintia Hills. The palynoassemblage of these coal

seams are also dominated by Lycopodiumsporites spp. The

palynotaxa found to be common here are: Lycopodiumsporites

speciosus, L. palaeocenicus, Dandotiaspora dilata, D.

telonata, Lygodiumsporites Lakiensis, MatanomadhiasuLcites

maximus, Retimonosulcites ellipticus, Neocouperipollis

kutchensis, N. echinatus, Palmidites aplicatus, etc.

Garo Hills

The spores-pollen of Bhalukurung closely resembles with

the palynotaxa reported from Garo Hills, Meghalaya (Singh,

1977; Sah & Singh, 1974). The palynotaxa found to be common

are: Lycopodiumsporites speciosus, L. palaeocenicus,

Cyathidites minor, Dandotiaspora diLata, D. teLonata, D.

plicata, Polypodiisporites umstewensis, Neocouperipollis

kutchensis, Proxapertites cursus, P. operculatus,

Matanomadhiasulcites maximus, Lakiapollis ovatus,

Retitribrevicolporites matanomadhensis and Proteacidites
protrudus.

Matanomadh Formation, Kutch

Palynofossils recorded by Kar & Saxena (1976), Saxena

(1978,1979,1980) and Kar(1985) from Matanomadh Formation

of Kutch are also comparable to the present palynoassemblage.

On the basis of reJati ve frequency of pal ynotaxa, Kar (1985)

proposed five cenozones for the Matanomadh Formation.

These are: (i) Barren Zone (ii) Dandotiaspora dilata Cenozone

(iii) Tricolpites minutus Cenozone (iv) Neocouperipollis

kutchensis Cenozone and (v) Sponge spicules Zone.

The Dandotiaspora dilata Cenozone (Kar, 1985) exhibits

close similarity to the present assemblage by the good

percentage of Dandotiaspora pLicata, Lygodiumsporites

lakiensis. Proxapertites operculatus, P. cursus,

Matanomadhiasulcites maximus, Neocouperipollis

kutchensis, N. perspinosus, Proteacidites protrudus,

Tricolpites reticulatus, Lakiapollis ovatus,

Retitribrevicolporites matanomadhensis and

Psilastephanocolpites psilatus.

PALAEOECOLOGY AND ENVIRONMENT
OF DEPOSITION

A rich composition of palynoflora indicates terrestrial

dominated vegetation with a moderate fraction of mangrove

palynofossils influenced with swamp condition. The

palynotaxa at basal shale and coal seam of the section

representing dominance of the taxa belonging to swamp

vegetation and palms. After a little fluctuations in their

frequency this is followed upwards by dominance of

pteridophytes which suggests prevalence of swamp with

influence of fresh water conditions. This occurrence followed

upward by pteridophytic dominance which also suggest above

phenomenon. The occurrence of Spinizonocolpites echinatus

(= Nypa fruticans) is less and gradual. The other taxa e.g.,

Palmidites aplicatus, Neocouperipollis perspinosus

(Arecaceae), Lakiapollis ovatus (Durio, Bombacaceae)

Matanomadhiasulcites maximus (Annonaceae), Tricolpites
reticulatus (Gunneraceae) and Proteacidites protrudus

(Proteaceae) suggest tropical climate. This may reflect the

retreat of the arborescent vegetation with rich palms and then

replaced by herbaceous pteridophytic dominated communities

in an open swampy area under transgressi ve phase. The rich

pteridophytic spores and microthyraceous fungi indicate

prevailing of warm and humid condition.

DISCUSSION

The stratigraphic distribution of some characteristic taxa

recovered from the studied outcrop section are shown in

Fig. 3. Floral resemblance between Lakadong Sandstone and

Bhalukurung indicates transitional environment and

palaeoecologicarcondition at the time of deposition. The

palynotaxa showing similarity with Kutch (= Matanomadh

Formation) is because of the position of both the regions at

similar latitude which resulted to prevail similar climate and

growth of some similar plants during the deposition. The

occurrence of Striacolporites striatus, Racemonocolpites
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thanjinathensis and Kielll1eyerapollenites eocenicus is

common. These taxa also occur in early Tertiary sediments of

Meghalaya, Assam and Kutch. Striacolporites striatus

(Ceaesa Ipi n i aceae), K i elmeye rapolleni te s eocen icus

(Clusiaceae), Proteacidites protrudus (Proteaceae), Tricolpites

reticulatus (Gunneraceae), Neocouperipollis perspinosus

(Arecaceae) and some polycolporate taxa which are found in

the assemblage grow now in the tropical region in the other

parts of the world. However, there are some differences

between two assemblages, Kar (1992) noted that in north-east

India, pteridophytic spores are found in abundance in

Palaeocene and Eocene whereas, in western India these spores

are rare. Lycopodiumsporites specious which contributes

generously in Late Palaeocene rocks of north-east India is not

present in good percentage. Kar (1992) also remarked that this

disparity in palynofossils may perhaps be due to different

physiographic features of the two regions.
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