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ABSTRACT

Saxena RK 2000. Palynostratigraphy of the Tertiary sediments of Meghalaya. Northeastern India 
Present status and gaps. Palaeobotanist 49(2) : 163-175.

Thick and extensive Tertiary sediments. belonging to both shelf and geosynclinal facies. occupy the
southern part of the Meghalaya Plateau. The basal part of these sediments is represented by the Langpar
Formation which is followed by Jaintia (Therria. Sylhet Limestone and Kopili formations). Barail (Laisong.
Jenam and Renji formations), Surma (Bhuban and Bokabil formations), Tipam (Tipam Sandstone and Girujan
Clay formations). Dupitila and Dihing groups. In Garo Hills. these sediments are classified into various
other differently named formations. A considerable amount of palynological information has so far been
published from these sediments. which provides useful data for biostratigraphic zonation. correlation and
age determination and for interpreting palaeoclimate, palaeogeography and environment of deposition. An
effort has been made. in the present paper. to syl1lhesize the published palynological work on these sediments
in order to understand the present status of the Tertiary palynostratigraphy of Meghalaya. It has been noticed
that the various palynozones established in the Tertiary sequence of Meghalaya can be rccognized by their
peculiar palynofossil assemblages. This is particularly useful in the correlation of homotaxial stratigraphic
units in Garo. Khasi and Jaintia Hills and in the interbasi nal correlation. In spi te of a good deal of palynodata
available. there are plel1ly of gaps in our knowledge regarding Tertiary palynostratigraphy ofMeghalaya that
deserve attention of palynologists. These gaps have been identified for the future studies.

Key-words-Palynology, Palynostratigraphy. Tcrtiary. Meghalaya. Northeastern India.
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INTRODUCTION

THE state of Meghalaya, comprising Garo, Khasi and
Jaintia Hills, covers an area of approximately 23,000 sq

km. It is bordered to its northwest. north, east and southwest
by the state of Assam and to its southwest and south by Bangia
Desh, The southern portion of Meghalaya is occupied by a
thick sequence of Cretaceous-Tertiary sediments, which
remained a centre of attraction for geologists because of rich
deposits of limestone, clay, glass sand and coal. Pioneering
geological studies and mapping of this region have been done
by Bedford (1842, in Medlicott 1868), Oldham (1859),
Medlicott (1868, 1869, 1874), LaTouche (1882, 1883a, b,
1884, 1887, 1889, 1890a, b), Hayden (1897), Pinfold (19 J9),
Palmer (1923), Fox (in Heron 1937), etc. Raja Rao (1981)
published an account of the coalfields of Northeastern India.

Evans (1932) published a detailed study of the Tertiary
sediments of Northeast India and proposed a stratigraphic
classification, which received a wide acceptance. He opined
that the Tertiary succession of this region is developed in two
distinct facies, the shelf and the geosynclinal. Chakraborty
(1972) and Chakrabol1y and Baksi (1972) realized that Evans'
stratigraphic units are not applicable to the sediments
developed in Garo Hills and western Khasi Hills ofMeghalaya
and proposed another lithostratigraphic classification for the
Cretaceous-Tertiary sequence of this region, Director General,
Geological Survey of India (1974) and Murthy ef al. (1976)

proposed yet another classification. They redefined some of
the earlier stratigraphic units and also proposed a few new
ones,

STRATIGRAPHIC SUCCESSION IN
MEGHALAYA

The oldest rocks, represented by the Gneissic Complex
(Archaean), are exposed in the central and northern parts of
Meghalaya, These are believed to be the northeastern extension
of the Indian Peninsular Block, separated from it by the Garo
Rajmahal Trough Fault. The Gneissic Complex is
unconformably succeeded by the Shillong Group
(Precambrian), which is exposed in the central and eastern

parts of the Meghalaya Plateau, The Shillong Group is mainly
composed ofquartzite with subordinate phyllite, quartz-sericite
schist, conglomerate, etc. These rocks are intruded by
ultramafic and acidic sills and dykes. A patch of Lower
Gondwana (Permian) sediments, containing streaks and lenses
of coal and impressions of Vertebraria indica, is exposed at
Singrimari in West Garo Hills, Along the southern border of
Meghalaya Plateau are exposed Sylhet Traps ('?Jurassic) which
form a narrow. east-west strip. about 80 km long and 4 km
wide. They unconformably overlie the Precambrian rocks and
are unconformably overlain by the Late Cretaceous
Palaeogene sediments. The Late Cretaceous sediments are
represented by Gumaghat and Mahadeo formations.

The basal unit of the Tertiary succession of Meghalaya
is represented by the Langpar Formation (Danian). This
formation overlies the Mahadeo Formation (Late Cretaceous)
in the Umsohryngkew River Section in Cherrapunji area. The
deposition of these sediments marks the beginning of the table
shelf conditions. The Langpar Formation is succeeded by the
Therria Formation (Palaeocene). Equivalents of the Therria
Formation are known as Tura Formation (in part) in Garo Hills
and Cherra Formation in Khasi Hills. Singh R.Y (1982)
observed that the Cherra Formation merges laterally into the
Langpar Formation in Therriaghat area and that the former
may be a lateral equivalent of the latter. The lithological
difference between the two may merely be an expression of
facies change. The Therria Formation is overlain by the Sylhet
Limestone Formation (Early-Middle Eocene), which is made
up of alternations of limestones and sandstones and is divided
into five members, viz,. Lakadong Limestone. Lakadong
Sandstone, Umlatadoh Limestone, Nurpuh Sandstone and
Prang Limestone. The lower two members of this formation
may be equi valent to the upper part of the Tura Formation. In
Garo Hills, the limestone, overlying the Tura Formation, is
much reduced and is known as Siju Formation. Director
General, Geological Survey ofIndia (1974) and Murthy ef at.

(1976) included both Therria and Sylhet Limestone/Siju
formations together into the Sheila Formation, Overlying the
Sylhet Limestone/Sheila Formation is Kopili Formation (Late
Eocene). In Garo Hills, equivalent of the Kopili Formation is
known as Rewak Formation. The Langapr, Therria. Sylhet
Limestone and Kopili formations together constitute theJaintia
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Fig. I-Teniary stratigraphy of Meghalaya.

Group. The equivalent of this group in geosynclinal facies is

known as the Disang Group (in part). The Kopili Formation is

overlain by the Barail Group (= Simsang Formation/Kherapara

Formation) of Oligocene age. The Meghalaya Plateau

witnessed considerable sinking during Oligocene resulting into

thick deposition of the Barail Group. The Barail Group of

geosynclinal facies is divided into three formations, viz.,

Laisong Formation (2400 m). Jenam Formation (1200 m) and

Renji Formation (1000 m) whereas the same belonging to the

shelf facies, exposed in the western part of the Shillong Plateau,

is comparatively much thinner (1200 m). Chakraborty and

Baksi (1972) introduced a new name - Kherapara Formation

for the Barail Group sediments of Garo Hills. These are nearly
1000 m thick and are divisible into a lower, mainly arenaceous

Darik Member and an upper, more argillaceous Inolgiri
Member. The close of Barail sedimentation in this region

witnessed a period of uplift, nondeposition and erosion. The

Barail Group is unconformably overlain by the Surma Group
(Early Miocene) which is divisible into two formations. viz.,

Bhuban and Bokabil. The lower and upper parts of the Bhuban

Formation (= Baghmara FormationlBoldamgiri Formation) are

arenaceous with subordinate shales whereas the middle part

is mainly argillaceous with thinly bedded sandstones. In Garo

Hills, equivalent of the Bhuban Formation is known as

Boldamgiri Formation. The Bhuban Formation is overlain by

the Bokabil Formation (= Chengapara Formation/Anganoli

Formation). The Surma Group is overlain by the Tipam Group.

which is divisible into two formations, viz., Tipam Sandstone

and Girujan Clay. This group is poorly exposed in the eastern
pan of Meghalaya. In Garo Hills, the Angartoli (=Bokabil)

Formation is unconformably overlain by the Bilkona
(= Dupitila) Formation. The Dupitila Group (Mio-Pliocene)
is composed of mottled clays and siltstones, gritty sandstones

and conglomerates. In Garo Hills, the Bilkona (= Dupitila)
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Formation is unconformably overlain by the isolated outcrops
ofDalu and Rangapani formations. Both these formations are
equivalents of the Dihing Group and are overlain by the Older
and Newer Alluvia ofPleistocene and Recent ages respecti vely
(Fig. I).

TERTIARY PALYNOSTRATIGRAPHY

A considerable amount of palynological information is
known from the Tertiary sediments of Meghalaya, which has
been successfully applied in biostratigraphy and in deducing
palaeoclimate and environment of deposition. The Tertiary
palynofossil localities in Meghalaya are shown in Fig. 2. A
synthesis of the palynological work done on these sediments
is presented below with the objecti ves to understand the present
status of the Tertiary palynostratigraphy of Meghalaya and to
identify gaps in our knowledge that need be bridged in the
future studies.

Garo Hills

Palaeocene-Early Eocene

The Tura Formation (Palaeocene-Early Eocene),
unconformably overlying the Precambrian rocks, constitutes
the oldest stratigraphic unit of the Tertiary sequence of Garo
Hils. This formation has been palynologically investigated by
Biswas (1962), Chatterjee and Ghosh (1963), Banerjee
(l964b), Ghosh (1969), Kar el al. (1972), Singh H.P. el af.

(1976), Singh R.Y. (I 977a, b), Sah and Singh R.Y. (1974,
1977a), Singh RY and Singh H.P. (1978), Tewari and Singh
R.Y. (1984), Ambwani (1993), Saxena el al. (1996) and
Tripathi ef al. (2000). Sah and Singh R.Y. (1974) divided the
Tura Formation into four zones, viz., AssaJllialeles eJllendalus

Cenozone, Dandofiaspora felonala Cenozone, Pallllidifes

plicalus Cenozone and Proxapertiles assamicIIs Cenozone.
The Assamialeles el1lelldaflls Cenozone is characterized by
AssamiaIef es emendaf IIS, P roxa pe rr i I escrass i IIlll rllS,
Dandoliaspora dilala, Trioriles COllI/II lin is, Droseridiles

parlllls, Tricolporopollis lIwfanollwdhelisis and Liliacidifes

majO/: The important palynotaxa of the Dmzdofiaspora

fe/ollala Cenozone are Dal/dofiaspora dilala, D. Ie/ol/ala. D.

dellsicaljJa. Lycopodiumsporifes palaeocelliclIs, L. speciosHS.

Polycolpiles specioslls and P cooksoniae. The PalJllidites

plicafus Cenozone is characterized by Palmidiles plicarus, P

maxim liS, Laricoidifes magllus and Neocouperipollis

brellispinoslls. The Proxaperliles assamicl/s Cenozone is
characterized by Proxaperliles assaJllicus, Margocolporiles
complexlIIll, Cicafricosisporiles macrocosfallls. Sleplzal/o
colpifes -Ierliams. Meliapollis rrtJllauujaJllii and Polvpodii

sporiles speciosus. Based on palynofossils, an estuarine to
near-shore depositional environment has been suggested for
the Tura Formation.

Singh R.Y. and Singh H.P. (1978) studied palynoflora
from the subsurface Palaeocene sediments (= Tura Formation)
in Nongwal Bibra (= Nangwalbibra) area of Darranggiri
Coalfield. This assemblage closely compares with that
recorded from the Tura Formation in type area by Singh (RY
1977a). Singh H.P. el al. (1976) recognized Dal/dofiaspora

lelonala Cenozone in borehole NS-I and Dal/doliaspora

Ie/onala Cenozone and Palmidiles pliCa/US Cenozone in
borehole NS-5. In these boreholes, Dandoliaspora lelonaw

Cenozone is better developed than that of the type area and is
divisible into fj ner units. In borehole NS-l, Singh el al. (1976)
recognized four subzones, viz., Polycolpiles cooksoniae

Subzone, PalJllaepollenifes COlllnlllllis Subzone, Lycopodium
sporiles palaeocenicl/s Subzone and Dandoliaspora fe/Ol/ala

Ie/ol/aw Subzone. In borehole NS-5, the lower two subzones
are not traceable because of the poor recovery of spores and
pollen grains. However, this part is rich in fungal remains and
has been termed as 'Zone of fungal elements'. Overlying this
zone. the upper two subzones encountered in borehole NS-I
were clearly recognized.

Ambwani (1993) recorded a palynoflora from the three
coal seams of Rekmangiri Coal Mine of Garo Hills. Based on
palynofloral assemblage, he concluded that the lower two coal
seams are of Palaeocene age and the top coal seam is of Early
Eocene age.

Saxena el al. (1996) also studied palynoflora from the
Tura Formation of Nangwalbibra area in East Gam Hills and
recognized two informal palynozones. The lower zone.
characterized by the dominance of Proxaperrifes spp.,
Tricolporopollis spp., Granilsleplwl1ocolpiles cooksol/iae.

Palmid ifes spp., Tricolpi fe s nwlal/oJlladhel/s is, etc.,
corresponds to the AssaJ/lialeles eJllendarus Cenozone whereas
the upper zone, characterized by LycopodiuJ/lsporifes spp.
Dandofiaspora spp., Foveosporiles friangull/s, Todisporifes
spp., etc., corresponds to the Dandoliaspora felonala

Cenozone.
Tripathi el al. (2000) studied palynoflora from the Tura

Formation exposed along Tura-Dalu Road in West Garo Hills
and recognized three palynozones, viz., Lanagiopollis spp.
Assemblage-zone, Palmidiles spp. Assemblage-zone and
Tricolporopilifes spp. Assemblage-zone. The wl/agiopollis

spp. Assemblage-zone is characterized by Lanagiopollis

eJ/largiualils. L. nangglllaellSis. L. refisJllae, Dandoliaspora

felon ala and Paleocaesalpiniaceaepiles eocellica. The
PalJllidifeS spp. Assemblage-zone is character-ized by the
dominance of dinoflagellate cysts along with PalJllidiles
plicalus. P navicIIIIIs. P gml/ulatlls and P pllncralus. The
Tricolporopilifes spp. Assemblage-zone is characterized by
Ihe dominance of Tricolporopililes III1i/ormis, T leclafUS and
T robuslils.
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Middle-Late Eocene
The Middle Eocene sediments in Garo Hills are

represented by the Siju Formation. Baksi (1962) designated
Simsang Palynological Zone-I as representing the palynoflora
of the Sylhet Limestone (= Siju Formation) of Simsang River
Section. Its main elements are pollen of Pal mae and
Caesalpiniaceae together with inaperturate and polycolpate/
polycolporate pollen and a large number of
hystrichosphaerids. Sah and Singh R.Y. (1977a) recorded a
scanty spores-pollen assemblage from the Siju Limestone,
which includes Refipilol/apifes sp., Neocouperipollis

brevispil/osus. Cyatlzidifes mil/OI; Palmidifes plicat/./s and
Polycolpites cooksol/ iae. Polycolpi fe s-MOl/OSU Icife s
(Colocasioideaepifes) assemblage Zone designated by Baksi
(1974) from the Si msang Ri vel' Section represents the Early
Middle Eocene palynoflora.

Baksi (1962) recognized Simsang Palynological Zone II
in the Rewak Formation exposed along Simsang River Section.
The principal constituents of this zone are Laevigatosporifes

kopilia, Gil/kgopites dubia, Sil/lsangia trispinosa,

MOl1ocolpopites broadcolpusi and Acolpompites spinulosa
and dinoflagellate cysts. Salujha et al. (1972) described
palynoflora from the Palaeogene sediments (Tura. Siju, Rewak
and Darik formations) of Garo Hills. However. they did not
mention occurrence of palynotaxa formation-wise.

Oligocel/e
Baksi (1962) established Simsang Palynological Zone

III in the Barail Group (Kherapara Formation) exposed along

Simsang River Section. This zone is characterized by the
abundant occurrence of Meyeripollis I/aharkofel/sis,

appearance of Balllzillia burdwanensis, frequent oc~urrence

of Polypodiisporites tllberculensis, Leiotriletes garoensis,

Spinosopifes acolporow, Tricolpopifes spinosa, T prolali', T

shorfi, Tricolporipites minillla, Schizaeaceaesporifes knoxii,

etc.
Mishra et al. (1996) studied palynoflora and animal

fossils from the post-Kopili succession of the Tura-Dalu Road
Section, West Garo Hills. He recognized Biostratigraphic Zone
I in the Simsang (=Kherapara) Formation which is
characterized by Meyeripollis Ilaharkofensis,

Polypodiisporites tuberculeusis, Schizaeaceaespol'ifes krLOxi,

Spinosopifes acolporafa, Polypodiaceaesporifes sp.,
LycopodiulIIsporifes sp., COl'I'/./gafisporites sp.,
Refisfeplzanocolpifes sp. and Gillkgopifes dubic/.

Miocene

Palynological work on the Surma Group has been calTied
out by Baksi (1962), Banerjee (1964a), Nandi and Sharma
(1984) and Saxena and Rao (1996) Baksi (1962) recognized
Simsang Palynological Zone IV representing the Surma
sediments (Miocene). This zone is characterized by the
abundance of conifer pollen (Collijeripifes garoensis, C.
abiesimilis, C. wilsollii and C. chaftaclwrai), frequent
occurrence of schizaeaceous (Aneilllia type) and parkeriaceous
(Caratopferis type) spores and Densexinosporites lIIinuta, first
occurrence of PnlygOilaceaepifes zonoides and occurrence of
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Trieolpopiles radiiSlriaei, T. grallillosa. Triporipiles

ereseeillipora and some dinoflagellate cysts.
Banerjee (1964a) also studied the Sunna palynotlora from

the above section and described spore-pollen types. He noticed
a broad division of the sediments into two parts based on the
presence and absence of certain types with restricted range
and occurrence of coniferous pollen only in the upper part.

Nandi and Sharma (1984) studied palynoflora from the
Boldamgiri Formation (=Bhuban Formation, Early Miocene)
exposed along Tura-Damalgiri Road Section in West Garo
Hills and divided the sequence into two subzones. According
to them, these subzones constitute the lower part of the
COlliferipiles-Cicalricosisporiles Assemblage Zone of Baksi
(1974). The lower subzone, viz., Ciealricosisporiles

Palmaepollelliles Assemblage Subzone is marked by frequent
occurrence of Ciealrieosisporiles lIIaeroeOSlalllS, C.
domgel/sis, Magnaslrialiles howardii, Pall/faepollelliles

eoeellie/ls, P COllll71l1l1is, Dieolpopollis koekeli. Slrialopollis

belllls, Slriaeolporiles gralldiorallls, Slrialoeolporiles gralldis,
Trieolpiles relielllalus, T Il/illUlus, etc. with more or less high
frequency of bisaccate pollen and presence of RllOipiles

nilidus, R. eOl/tlllllllis. R. psilallls. A ral iaeeoipollelliles

euphorii, A. psilalus, Margoeolporiles ISllkadae, Meyeripollis

Ilaharkolellsis, Neoeouperipollis brevispillOSIlS and N.
rarispillOSIlS. The upper subzone, viz., Polygollaceaepiles

zonoides Assemblage Subzone is characterized by the
significant occurrence of Polygollaeeaepiles ZOlloides and P
ghoshii, high frequencies of Polypodiisporiles spp ..
Polypodiaceoisporites simplex, Nyssapollenites barooahii, N.
pseudoerlleiaws, Bombaeaeidiles assamiells and Myrieipiles

dubius, comparatively higher percentage of Cormgalisporiles

lurpitus, Lygodilll71sporiles adriellllis, FoveOlrileles

pachyexinous, Jow frequencies of Cicatrieosisporites

lIIacmeDslaluS, Magllastrialiles howardii, Pill/lspollelliles

labdaells, PodocarpidileS elliplieus, Slriaweolporiles grwldis,

Palillaepollelliles eoeellieus, P eOl/lIJlltIlis, etc. and restricted
occurrence of Alllipollellires vents and C1leHopodipollis

IIlIIII ip lex. The palynoflora indicates tropical-subtropical
climate, swampy environment of deposition having brackish
water influence and elevated topography surrounding the basin
of deposition.

Saxena and Rao (1996) studied palynoflora from the
Boldamgiri Formation exposed along Adugiri-Purakhasia
Road near Boldamgiri in West Garo Hills. This assemblage is
dominated by Striatrileles Sllsalllwe (20<)},), Pilluspollellites

foveolatus (12%). LygodillJlIsporites lakiellsis (10%),
Birelisporiles eOllveXIlS (8%), etc. The Boldamgiri Formation
is divided into two informal zones. The lower zone is
characte~ized by the restricted occurrence of LygodiulIIsporites

paehyexill/ls, Biretisporites COllvexus, Strialriletes

pseudoeoslalus, S. pllllelallls, Pilljoriapollis lalleeolaliis.
Paleosalltalaeeaepiles millliles, Meyeripollis Ilalwrkotellsis,

Varispillitriporiles ralariaellsis, EchislephwlOcolpiles spp. and

Chellopodipollis sp. On the other hand, the upper palynozone
has restricted occurrence of FOl'eotriletes garoellsis,

OSl71ulldaeidiles sp., Pilal1lolloleles excellellsl/s,

Triporopollellites robliStus, Favilrieolporites lIIagnJls and
Pleridaeidiles sp. The BoJdamgiri assemblage of Garo Hills
is largely comparable to that recorded from the Bhuban
Formation of Jaintia Hills (Saxena el al., 1987).

Mishra et al. (1996) recognized Biostratigraphic Zone 2
in the Baghmara Formation (=Boldamgiri Formation) exposed
along Bugi River in West Garo Hills. This zone is characterized
by Pilluspollelliles spp., COlllferipiles abiesimilis.

Abiespollelliles sp., LygodiJimsporiles sp.. Polypodiisporites

sp., Gleiehelliidiles sp. and fungal remains. Biostratigraphic
zones 3, 4 and 5 in the Chengapara Formation have been
recognized on the basis of animal fossils.

No palynological information is so far available from
the sediments younger than Boldamgiri (= BhubanlBaghmara)
Formation.

Khasi Hills

Palaeoeelle

The Langpar Formation (Danian) constitutes the basal
stratigraphic unit of the Tertiary stratigraphic sequence in Khasi
Hills. This formation has yielded spores, pollen.
phytoplanktons and foraminifers. The palynofloral
assemblages from this formation have been recorded by Sah
et al. (1970), Sah and Dutta (1974), Jain el al. (1975), Singh
R. Y. and Tewari (1978) and Salujha and Kindra ( 1981). Sah
and Si ngh R.Y. (1977b) recognized Assamialeles emendatlls

Cenozone within this unit which includes the following
characteristic palynotaxa: Dalldoliaspora dilata. D. lelollala,

Ses t rosporite s del/mall II iae, Lycopodiu IIIsporite s

palaeoeelliells, L. speeiosus, Assamialeles emelldalus,

Proxaperliles assamiells, P crassilllurus, Palmaepollelliles

eommullis, P. eoeeniells, Liliaeidiles m{/jol~ L.
mielOrelicl/laflls, Neoeouperipollis brevispillOSIlS, Tricolpites

levis, Trieolporopollis matallomadllellsis. Meliapollis

ramalllljal/lii, Polyeolpiles specioslls, P eooksol/iae. Trioriles

COl711/lUllis and Droseridiles parvIIs. The occurrence of spores
and pollen, in association with phytoplanktons, indicates a
shallow marine depositional environment.

Jain el al. (1975) studied palynoflora from the Langpar
Formation ofDawki and Cherrapunji areas. This assemblage
is dominated by dinoflagellate cysts and acritarchs (95%) with
meagre representation of spores-pollen (5%). Significant taxa
of the Langpar assemblage of Dawki area are Codoniella

(18%), Ceraliopsis (10%), Deflandrea (4%),
Palaeoe)'srodiniul/l (10%), Cordospl/(/eridium (6%),

CyclolleplJeliUJII (19%) and Leiofusa type (reworked. 20%)
whereas the same of the ChelTapunji area is dominated by
wnlel'llosphaeridiulII (60%) and Cordosplweridil.11I1 (30%).
The dominant taxa of the underlying Gumaghat (= Jadukata)
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and Mahadek formations, viz., Dillogylllllium and
Ariadillaesporites. are absent from the Langpar Formation.

The palynology of the Cherra Formation has been
published by Biswas (l962),Sah and Dutta (1966,1968,1974)
and Dutta and Sah (1970). Sah and Dutta (1974) divided the
Cherra Formation into three palynozones, viz., Proxapertites
crassimurus Cenozone, Araliaceoipol/ellites reticu/atus
Cenozone and Trico/pites reticu/atus Cenozone. The
characteristic palynotaxa of the Proxapertitcs crassil1lurus
Cenozone are Proxapcrtites crassimurtls. Assamialctcs
emelldatus. Polypodiisporites l1lawkmacllsis. Po/yco/pites

ornatlls. Tricolporopo/lis l1latallomadhellsis. Foveotriletes
pachyexinous and Lycopodiumsporites pa/aeocellicus. The
Araliaccoipol/enites reticti/atus Cenozone is characterized by
Ara/iaceoipol/cllites rcticulatus, A. psi/atlls. Droscridites
parvus. Corrugatisporites jorl1losus, Trioritcs comlllUllis.
Assamialetcs elllclldatus and Lycopodiumsporites
pa/acoccllicus. The Trico/pites rcticu/atus Cenozone is
characterized by Trico/pitcs reticu/atus. Trtfossapo/lcnites
COllstatus, Triporopollenitcs vimalii and Fovcotrilctes
paclzyexiHous. The palynoflora of the Cherra Formation
suggests deltaic to near-shore environment of deposition and
tropical climate.

Kar (1997) recognized Acrostichumsporites
lIIegha/ayaensis Subzone in the Langpar Formation (Danian)
exposed at Therriaghat on the UmSohryngkew River Section
in Khasi Hills. It is characterized by Acrosticlzulllsporites
megha/ayaellsis. Proxapertitcs opercu/alus. P. cursus.
Matanol71adlziasulcites mClxilllus. Spillizollocolpitcs cchinatus.
Saturna cnigmatus and Terscisslls gralldis.

The ChelTa Formation is overlain by the Sylhet Limestone
Formation. The lower two members of this fonnation, viz.,
Lakadong Limestone and Lakadong Sandstone, pertain to
Palaeocene. The Lakadong Limestone has yielded
dinoflagellate cysts and foraminifers indicating Late
Palaeocene age. The spores and pollen are not known from
this member. From the Lakadong Sandstone Member, Dutta
and Sah (1970) and Sah and Dutta (1974) recorded a spore
pollen assemblage and designated this sequence as the
Lakadong Palynological Zone. This zone as characterized by
the dominance of Proxapcrtites dubius and Dandotiaspora
spp. Kar and Kumar (1986) studied palynoflora from the
Lakadong Sandstone, exposed in six stratigraphic sections in
Khasi Hills. They divided the sequence into two cenozones,
viz., Lycopodiumsporites speciosus Cenozone and
Kiclmeyerapollenites syHco/pOralus Cenozone. The former
is characterized by Lycopodiumsporitcs speciosus. L.
umstewcnsis, L. parvircticu/atus, Dandotiaspora di/ata, D.
telonaw, Pteridacidites lIleghalayacnsis. P. robustus,
Proxapcrtites crassimurus. P. emendatus.
Matanomadhiasu/cites IIUlximus, Neocouperipollis kwchensis.
N. wodehousei, Trico/pites reticulatlls. Trico/poropol/is
nwtanomadhellsis and Araucariacitcs australis whereas the

latter is characterized by Dalldotiaspora di/ata. D. teioHata.
Po/ypodiisporitcs umstcwensis. Lygodiumsporites lakiellsis,

Lycopodiulllsporites COHcavus. Pa/Illidites pIiCCltUS, P.
cxccl/cnsus, Psi!astephallocolporites psilalus. P sub~ircularis,

Rctisteplzalloco/pites I/Iu/tiril/latus and Polymargoco/poritcs
mawlensis.

Mandai (1990) recorded a rich palynoflora from three
coal seams in the Lakadong Sandstone exposed at Thanjinath,
about 12 km southeast ofCherrapunji. The lower coal seam is
rich in pteridophytic spores (Lycopodiumsporites spp. and
Lygodiumsporitcs spp.); the middle coal seam is characterized
by the dominance of angiospermous pollen (Ncocouperipollis
spp., Kie/lllcyerapollcnites eoccllicus, Trico/pitcs spp. and
Proxapcrtiles spp.), LygodiwHsporitcs spp. and fungal
remains; and the upper coal seam has dominance of
Lygodilllllsporites spp., Proxapertites sp., Ncocollperipollis
spp., Rhoipites kutchclIsis and Rcccmolloco/pites spp.

Singh R.S. (1990) recorded a rich palynoflora from 5
coal seams in Langrin Coalfield in West Khasi Hills. These
coal seams are associated with the Tura Formation. Coal seam
I and 2 are dominated by Lycopodiumsporitcs pa/aeoccllicus.
L. speciosus. Proxapertites spp., Dalldotiaspora spp.,
Matallomadlziasulcites maxilllus and Trico/poropollis rube!:
Coal seam 3 has slight dominance of angiospermous pollen
(with predominance of Kie/meyerapollenites eocellicus). Coal
seam 4 is dominated by angiospermous pollen with first
appearance of Lycopodiumsporitcs ulllstewellsis. Sclzizaeoi
sporitcs crassimurus. Po/ypodiisporitcs mawkl/lacllsis.
Spillizollocolpitcs illdicus, S. echillatus, Psilastephanocolpitcs
psi/atLiS, Po/ymargoco/porites mawlellsis and Triallgulorites
bel/lis. The assemblage of coal seam 5 is more or less similar
to that of coal seam 4 but for the overwhelming representation
of SpiHizollocolpitcs.

Palynofloras from the sediments younger than Lakadong
Sandstone are not known.

Jaintia Hills

Palacocenc
Palynofloras from the Therria Formation (Palaeocene),

exposed along Jowai-Sonapur Road, have been recorded by
Tripathi and Singh H.P. (1984a, 1985) and Singh H.P. and
Tripathi (1986, 1987). On the basis of this palynoflora, Tripathi
and Singh H.P. (1984b) divided this formation into three zones,
viz., Lygodiumsporites psi/atus Cenozone, Pa/midites obtuslls
Cenozone and Apeetodinium IlOmol/1orphul/I Cenozone. The
LygodiLilllsporites psi/atLis Cenozone has been equated with
the lower two zones ofTura (Garo Hills), Cherra (Khasi Hills)
and Mikir (North Cachar Hills) fonnations whereas Pa/lIlidites
obtusus and ApcctodilliulllllOmolllorphum cenozones together
have been equated with the third zone (from bottom upwards) .
of these formations. Lygodiulllsporites psi!atus Cenozone is
characterized by the restricted occurrence of Lygodiwllsporites
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psilalUs, L. marginiplicalus, Cyalhidites australis,
Inrrapunclisporis densipullctis, Neocollperipollis wodehousei,
Liliacidiles microreticlilatus, Ladakhipolleniles elollgalus and
CordosphaeridiulIl valianlum. The Palmidites obrusus
Cenozone is characterized by the restricted occurrence of
Tricolpites alveolatus and Palmidiles maximus and
representation of Lygodiumsporites meghalayaellsis, L.
eocenicus, Palmidiles obtusus (Predominant) and
dinoflagellate cysts. The Apeclodillium homomorphum
Cenozone is rich in dinoflagellate cysts (78%), e.g.,
ApeclOdinium spp., Polysphaeridium subtile,
Adnalosp!Laeridiul11 spp., Homotrybliul11 spp., Codolliella
lallgparensis, Cordosphaeridium mdlispiHosum and
Operculodiniwn spp. alongwith spore-pollen taxa. The high
representation of dinoflagellate cysts indicates a transgressive
phase.

Dutta and Jain (1980) recorded dinoflagellate cysts and
acritarchs from the Sylhet Limestone and Kopili formations
in the area around Lumshnong. The Lakadong Limestone
(Microplankton Assemblage A) has abundance of
Collumosphaerafruticosa (71 %) along with Operculodillium
majol; 0. celllrOcarpull1, Cordosphaeridiul11 mullispiHOSUIIl,
etc. whereas Lakadong Sandstone (Microplankton Assemblage
B) has abundance of ApeclOdilliul1l parvul1l (88%) with poor
representation of Apeclodiniul11 homomorphulJI and A.
hyperacanthum.

MandaI (1987) described a palynoflora from the coal beds
probably belonging to the Lakadong Sandstone exposed at
Sutunga, east of Khliehriat, in Jaintia Hills. The dominant
palynotaxa of this assemblage are: Lycopodiumsporiles
parvireliculalUs, L. umslewensis, Lygodiumsporiles lakiellsis,
Proxapertites spp., Tricolpites minulus, Neocouperipollis spp.,
etc.

Kumar (1994) studied palynofloras from the Jarain and
Laitrymbai coal seams belongi ng to the Lakadong Sandstone.
Important palynotaxa of these assemblages are: Dandoliaspora
dilala, D. Ie/on ala, Lycopodiumsporites specios/ls,
Lygodiumsporites lakiellsis, Diclyophyllidiles sp.,
Neocouperipollis kutchensis, Palmidites p!icalus,
Matanol1ladhiasulciles maximus, Kielmeyerapollelliles
syncolporalUs, etc.

Eocene
The Therria Formation is overlain by the Sylhet

Limestone Formation (Early-Middle Eocene). Tripathi and
Singh H.P. (l984b) recorded a scanty palynoflora from this
formation, which includes Neocouperipollis brevispillosus,
Ufiacidites giganlicus, Dandotiaspora telonaw,
Tricolporopollis ruber, Operculodinium major and Tricolpites
alveolalus.

Dutta and Jain (1980) recorded dinoflagellate cysts
assemblage from the Prang Limestone Member of the Sylhet
Limestone Formation (Microplankton Assemblage C) from

near Lumshnong. This assemblage has dominance of
Hyslrichokolpoma rigaudiae (21 %) followed by
Cordosphaeridium exilimurul1l (14%), Glaphyrocysta
divaricata (12%), Operculodinium spp. (14%), etc.

Kar (1992) recorded palynoflora from the Prang
Formation (=Prang Limestone Member of the Sylhet
Formation) exposed near 13·2 km post on Jowai-Badarpur
Road. The palynoflora is represented by Todisporiles
kutchensis, Lygodiumsporites lakiellsis, Osmundacidites
kUlchensis, Cyalhidites lI1inor, Striatriletes susannae,
Podocarpidites khasiellsis, Polypodiaceaesporiles chaltel}ii,
Polypodiisporiles repandus, Lakiapollis ovalus and
Pellicieroipollis langenheimii.

The Late Eocene sediments in Jaintia Hills are
represented by the Kopili Formation. This formation overlies
the Sylhet Limestone Formation. Palynofloras from the Kopili
Formation have been recorded by Sein and Sah (1974),
Tripathi and Singh H.P. (l984a, b, 1985), Singh H.P. and
Tripathi (1986, 1987) and Trivedi (1985). Sein and Sah (1974)
differentiated the Kopili sediments from the overlying Barail
sequence in Jowai-Badarpur Road Section, on the basis of
MOllo!ites mawkmaensis, Lycopodiumsporiles sp. and
Tricolpiles sp. characterising the former and their absence from
the latter. The Barail sequence is also characterized by the
abundance of Cicatricosisporiles macrocoslatus and
Meyeripollis Ilaharkotellsis.

Dutla and Jain (1980) recorded dinoflagellate cysts from
the Kopili Formation (Microplankton Assemblage D) from
near Lumshnong. This assemblage has predominance of
Homolrybliul1l pleclilum (97%). The other species present in
the assemblage are Homo/lyblium oceallica, Glaphyrocysla
exuberans, G. divaricata, Distalodillium sp.,
Hystrichokolpol1la rigaudiae, H. unispinum,
Cordosphaeridiul/I exifimurum and Hystric!Lostrogylon
Illembraniphorllll'.

Tripathi and Singh H.P. (l984b) divided the Kopili
Formation into two cenozones, viz., Turbiosphaera proximata
Cenozone and Dellsiverrupollellites eocenicus Cenozone. The
Turbiosphaera proximata Cenozone is characterized by the
dominance of Turbiosphaera proximala, T. filosa,
Polysphaeridium gigailleum, Homolryblium pleclilum,
Operculodiniulll majO!; O. centrocarpum, Cordosplweridium
exi!imurum, Slrialrileles susannae, S. allelluatus, Lakiapollis
assamicus, Todisporiles major and Dalldotiaspora telonara
and restricted occurrence of Turbiosphaera proximata, T
filosa, Polysphaeridium giganteum and Slrialriletes
altenualus. The Dellsiverrupollellites eocenicus Cenozone is
characterized by the dominance of Slrialriletes susallllae, S.
paucicostalus, Dellsiverrupolleniles eocellicus, ulkiapollis
assamicus, Tricolporopollis rubel; Dandoliaspora dilata, D.
lelonata, Lygodiumsporites eocenicus, Cordosphaeridium
mullispinosum, C. exilimuTUm, Homolryliul11 plecliluf1l and
Adnarosphaeridiul11 viltalum and restricted occurrence of
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Sfriafrilefes paucicosfafus and Densiverrupollellifes

eocenicus.

Oligocene
Salujha ef ai. (1974) published palynoflora from the

Palaeogene sediments of Khasi-Jaintia Hills. However, they
did not mention occurrence of palynotaxa formation-wise.
Palynological work on the Barail sediments of Jowai-Badarpur
Road Section (Sein & Sah 1974) shows that the frequency of
Striatrilefes increased from 38% in the Laisong Formation to
nearly 98% at the top of sequence. Detailed palynological study
of the Barail (Oligocene) and Surma (Early Miocene) groups
exposed in Jaintia Hills has been made by Rao (1983,1986).
Saxena and Rao (1984), Rao ef al. (1985), Singh H.P. ef al.

(1986, 1987) and Rao and Singh H.P. (1987) which enabled
Saxena ef ai. (1987) to divide the Bm'ail Group into three
cenozones, viz., Polysplweridiulll subtile Cenozone,
Todisporifes major Cenozone and Lygodillilisporifes eocel/iclIs

Cenozone. The lower two cenozones together correspond to
the Laisong Formation whereas the upper cenozone
corresponds to the Jenam and Renji formations. The
Polysphaeridiulll subtile Cenozone is characterized by the
dominance ofAdnafospitaeridiulil vittafulll, PolyspliQeridiulll

subfile, Cordosplweridilllll illodes, IlIlplefosplweridilll1l

insolirwl1, HOlllofrybliUI1l jloripes, Sfriafriletes susannae,

Lygodiwnsporifes lakiensis, L. eocenicus, Cyafhidifes lIlionr

and Pinuspollenifes joveolafus and restricted occurrence of
AdnafosphaeridiulIl vilfafum and Tricolpifes sp. The
Todisporifes major Cenozone is characterized by the
dominance of CordosphaeridiulIl lI1ulfispinoSIlI/l, C.
jibrospinosulIl, Polysphaeridium sllbfile, Sfriafrilefes

susannae, Todisporifes lIlajOl; Birefisporifes oligocellicus,

Lygodiwnsporifes lakiensis, L. eocenicus, Polyadopollenifes

sahii and EchisfephwlOcolpifes lIlegl/(/layaensis and restricted
occurrence of Birefisporifes oligocellicus and
Cordosphaeridiwll mulfispinosulI/. The LygodiulIlsporifes

eocenicus Cenozone is characterized by the dominance of
Sfriatrilefes susalliUle, S, pachyexinlls, Todisporites lIlajol;

Polypodiaceaesporites fe rtia ru s, Podoca rpidi fes

meghalayaensis, Laricoidifes puncfafus and Polyadopollel/ifes

sahii and restricted occurrence of Sfriafrilefes pacllyexinus
and Dicryophyllidifes indiclis.

Singh R.Y. efal. (1986) recorded a rich palynoflora from
the Barail Group exposed around Sonapur, on Jowai-Badarpur
Road, and divided the Barail Group into three zones, viz.,
Eximispora meghalayensis Zone, Polypodiaceae Abundance
Zone and Sfriafrilefes Abundance Zone. The lower,
Exil11ispora meghalayellsis Zone (corresponding to the
Laisong Formation) is characterized by Exilllispora

meghalayensis, Todisporites plicarus, Polypodiaceaesporifes

fertiarus, Tricolporopollis lIlafanol1ladhensis,

Neocouperipollis brevispinosus, Sfriatrilefes disconfilillouS,
S. susannae, etc.; the middle, Polypodiaceae Abundance Zone

(con'esponding to the Jenam Formation) is. characterized by
jaimiapollellifes p!icafus, Sahiapollis arcotellse, Todisporifes

granulatus, T crassilaesurafus, Polypodiaceaosporifes

indicl/s, P II/eghalayaensis, P puncfafus, Sfriarrilefes indicus,

S.juxtacostafus, S. Sllsannae, etc.; and the upper, Sfriafrilefes

Abundance Zone (corresponding to the Renji Formation) is
characterized by Sfriafrilefes indicus, S. juxfacosfafus, S.
disconfinllous, S. susannae, Todisporifes granulafus, T
crassilaesurafus, Polypodiaceaesporifes meghalayaensis, P
pWlcfafus, Scallfigranulifes friallgulus, Cyathidites minol; etc.

Miocene

The Surma Group is divisible into Bhuban and Bokabil
formations. Saxena ef al. (1987) recognized three
palynostratigraphic zones in the Bhuban Formation. The lower
zone, viz., Sfriafrilefes silluosus Cenozone is characterized
by the restricted occurrence of Sfriatrilefes sinuosus and
significant representation of Cordospl{(/eridium inodes,

HOlllofrybl iu/n jloripes, Striafrilefes Sl/sannae,

LygodiulIlsporifes lakiensis, L. eocellicus, Cyafhidifes

ausfralis, Polypodiaceaesporifes cliQttel}ii, Polypodiisporifes
javIIs, Abiespollenifes surll/aensis, PinuspollenifesjoveolafUs,

Neocouperipollis robusfuS, Polyadopollenifes sahnii,

Echisfephanocolpites II/eghalayaensis and Malvacearwnpollis

sp. This zone is marked by the dominance ofSfriafrilefes (62%)
and gymnospermous pollen (up to 20%). The middle zone,
viz., Pinllspollenifesjoveolafus Cenozone is characterized by
Cordosphaeridiulll in odes, Todisporifes lIlinor,

Lygodilllllsporites eocenicus, L. lakiensis, Sfriafriletes
susannae, Polypodiaceaesporifes ferfiarus, P. chattel}ii,

Pinuspollenifes joveolafus, Abiespollellifes surll/aensis and
Malvacearulllpollis sp. Gymnospermous pollen constitute
about 33% of the assemblage of this cenozone. The upper
zone, viz., Malayaeaspora COSfafa Cenozone is characterized
by the restricted occurrence of Malayaeaspora cosfafa,

Surlllaspora sinuosa, Lygodiulllsporites donaensis,

Lycopodiulllsporifes abundans and Foveofri!efes sp. along
with the significant representation of Sfriatri!efes susannae,

Monolifes major, Pin/./spollenifesjoveolaflls, Abiespollenifes

Sllrlllaensis, Assallliapollenifes sp. and Malvacearulllpollis sp.
The Bhuban palynoflora is dominated by pteridophytic spores
and gymnospermous pollen followed by dinotlagellate cysts,
fungal remains and angiospermous pollen. The phytoplanktons
indicate a near-shore depositional environment whereas
gymnospermous pollen suggest the presence of high land
nearby.

Comparatively less palynological information is available
from the Bokabil Formation (Salujha ef ai.. 1973; Saxena ef

al., 1987). This formation is characterized by the predominance
of Magllastriafites lIlirabilis, Polypodiisporites speciosus,

Striafrilefes susannae and Triporopollellifes friqllefrus and
presence of LygodiulIlsporifes lakiensis,
Polypodiaceaesporites fertiarus, SilllOzonofriletes amplus,
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Foveosporites laetus, Abiespollel/ifes surl1laensis,

Piceaepollenites Sp., Schizosporis amabilis, Assamiapo//enifeS

Sp., Neocouperipollis Sp., Sfephal/oporopollenifeS graws,
Triporopollenites cOlllmendabilis and Malvacearumpo/lis sp.
The Bokabil palynoflora is marked by the absence of
phytoplanktons, presence of fresh water elements,
pteridophytic spores and gymnospermous pollen suggesting
regression of the sea and high land adjacent to the site of
deposition supporting coniferous vegetation.

Salujha ef at. (1973) attempted palynological demarcation
of the Bhuban and Bokabil formations exposed along eleven
traverses in the South Shillong Plateau. According to them,
the Bhuban Formation is distinguished by the occurrence of
Eximispora luberculafa, Dicolpopllis eminens. Trico/pifes
ovafus, T idoneus, Marginipollis grandis, Favifricolporifes

usilafus. Oudhkuswniles iml1lodicus. Couperipo/lis duraus,
Hexapollenifes arti{tciosus. Fusijorl1lisporites adrogal/s and
Sfephanoporopollenifes nilidus whereas the Bokabil
Formation can be distinguished by the occurrence of
Simozonofrileles amp/us, Schizosporis al1labilis,
Stephanoporopolleniles grafus, Fovesporifes laetus,
Triporopol/is commendabilis and a few reworked Permian
palynotaxa.

Palynological information from the post-Bokabil
sediments is not known.

GAPS IN OUR KNOWLEDGE

A perusal of the foregoing account shows that a large
amount of palynodata has so far been generated from the
Tertiary sediments of Meghalaya. However, there are
considerable gaps in our knowledge which require urgent
attention of palynologists. It is suggested that the objectives
of the future studies need be directed towards bridging these
gaps. Some of the gaps have been identified and are being
mentioned below.
I. Although a detailed palynostratigraphic investigation of

the Palaeocene-Early Eocene sediments of shelf facies
of Meghalaya has been carried out, the same on their
geosynclinal equivalents (Disang Group) still awaits
attention of pal ynologists.

2. Palynological information from the Siju/Sylhet Limestone
Formation is meagre and a detailed palynological study
of these formations (particularly the limestone members)
is yet to be carried out. These sediments contain a good
assemblage of dinoflagellate cysts along with spores
pollen, which may be extremely useful in biostratigraphic
zonation and dating of these sediments and in deducing
environment of deposition.

3. The Kopili Formation in laintia Hills has been worked
out in detail. The zones established there need be traced
westwards to recognize potential of palynofossils in
basinal and interbasinal correlations.

4. The Barail Group exposed along Jowai-Badarpur Section
in laintia Hills has been divided into three palynozones.
It is yet to be established whether or not these zones
extend into the Kherapara Formation of Garo Hills.

5. The Bhuban Formation in laintia Hills and its equivalent
Boldamgiri Formation in West Garo Hills have been
worked out in detail. Efforts should be made to study its
equivalent in South Garo Hills (Baghmara Formation)
and in Khasi Hills.

6. The BokabillAngartoli palynoflora is poorly known.
These sediments yield rich palynoassemblages and have
good prospects for future studies.

7. The palynological information from the post-Bokabil/
Angartoli/Chengapara sediments, viz., Tipam Sandstone,
Girujan Clay, DupitilaiBilkona and DihinglRangapani
and Dalu, of Meghalaya is not yet available. Systematic
efforts are needed to generate palynodata from these
sediments. Such studies will be helpful in establishing
palynozonation and correlation of these sediments and
also in recognizing Neogene/Quaternary Boundary in
Meghalaya.

CONCLUDING REMARKS

Palynological studies carried out on the Tertiary
sediments of Meghalaya resulted into records of rich
palynofloras and their application in biostratigraphic zonation,
correlation and dating of the sediments and in inferring
palaeoclimate and depositional environment. Various
palynozones establi~ed in these sediments can be recognized
by their peculiar palynofossil assemblages which are useful
in the correlation of homotaxial stratigraphic units in Garo,
Khasi and laintia Hills and also in the interbasinal cOITelation.
A synthesis of the palynodata from these sediments presents
state-of-the-art of the Tertiary palynostratigraphy ofMeghalaya
and identifies gaps therein to be filled in future studies. It has
been noticed that better palynological information is available
from the Palaeogene sediments than the same from the
Neogene.

It is strongly felt that the palynodata gathered so far
require more precision. To achieve this, a synergistic approach
should be adopted. Pal ynodata need be tagged, as far as
possible, with data obtained from other disciplines in order to
get better and more dependable results and conclusions. It
has been observed that in a number of cases palynofloras have
been recorded from the grab samples. This makes them of
limited value in biostratigraphic studies. It is therefore
necessary that palynological samples should be collected on
measured stratigraphic sections with the precise location of
their positions in the stratigraphic column. Use of obsolete
and invalid names of palynotaxa create problems and should
be avoided. It is advised that only those palynotaxa, that are
prevalent, should be used. Character evaluation of palynotaxa
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and standardisation of morphotaxonomy are therefore very

important in palynostratigraphic studies. It has been observed

that in some cases palynological assemblage zones (cenozones)

are loosely proposed. These are formal biostratigraphic units

and therefore their proposal need be in accordance with the

requirements laid down in the International Stratigraphic Guide

(Hedberg, 1976). Lastly, it is recommended to study subsurface

sections, in addition to outcrop sections, as they provide

uninterrupted stratigraphic sequences and fresh samples almost

completely unaffected by weathering agencies.
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