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The surface samples from Disang (Eocene). Laisong (Lower Oligocene). Jenam (1\liddle Oligocene), Renji
(Upper Oligocene) and Bhuban (Lower ,v(iocene) formations exposed along Sikhar· Halflong road in (he t\·pc area
in Assam were palynologically investigated. Six samples studied from l)isang arc placed inll) Strtatrileles

microverruCOSliS Cenozone. Laisong palynological assemblage comprises .30 genera and 2X ideillifiable specic~ and
the entire assemblage is placed into Osmundacidites L{'ellmanii Cenozone. The .Jenam asscmblage has 49 gellera
and 42 ideillifiable species and the assemblage is divisible into (i) .llalayaea,pom coslala CenO/one. ami \ ii)
Strialrileles slIsannae Cenozone. The Renji assemblage constitutes G)'atbidiles minor Cenozonc. The Ilhuban
assemblage is placed illlo PinLispollenites creSIllS Cenozone. 'me l)isang palynological assemblage i~ distingui,hed
from Laisong by the high representation of Pbragmolbyrites eocaenicllS and Strialriletes slIsannae. I.aisollg IS

differentiated from Jenam by the dominance of Cyalbidites minor, Lygodillmsporites lakiensis, Sirialriletes sllsannae

and Sirialriletes mlliticostatlls. In Renji Formation. Cyatbidiles lIIinor reappears in a good percemage bUI frequenc\'
of Polypodiaceaesporites tertiartls, Strialriletes SlIsannae, Siriatrilele.' IllltltlcoStatw' and OSlllllndacidites {{'ellmanii

is considerably reduced. nle Bhuban assemblage is distinguished from Renji h\' the abundance (If PinllSjJollelliles

creslus and Podocarpidifes kbasiensis.

Key-words- Palynology, Barail Group, Oligocene (India l.
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THE Barail Group is named after the Barail Range
situated in Cachar and north Cachar Hill districts of
Assam. The geosynclinal sediments of this group in
Surma Valley are divided into Laisong, Jenam and
Renji formations whereas in Upper Assam and Naga
Hills, these are known as Naogaon, Baragolaj and

Tikak Parbat formations. To know the palynological
assemblage of this group from the type locality,
samples were collected from Silchar-Halflong road
section (Lar. 25°2' • Long. 92'45') in collaboration
with the Oil and Natural Gas Commission, Calcutta.
In all, 228 samples were collected-6 samples from

229



230 TIIF PALAI':OI:lOTANIST

.:."

.-'

/"

8 Uppetr Bhuban Fm

EH Middle Bhuban Fm

D loower Bhuban Fm

DR«nji Fm

~
~J«num Fm

Dla,song Fm

~OlsanQ Fmli2..:j

~ ONGC Sur .....ey No
~ oJ,nd Sampltng

Poin!

/1,.. ,/"'-
1"/ - ..... _1 \'"

r.... -/ v J :>

./ 111-l-~".J.. (/ ...... _,
1

;/

::O.5

t
··:

~,5.mp,.~).. "~.':. '.:' .,' .

. .. ..
. '..:'

,;". ,;',.' :<,; ',,'
. .

I

IKm

/

/

/
/

.' '1/
.' .. ··.7
.. '. "j 0 Y2

.: :; ~

N

1 ,.
DISANG' ,:

:.._-_ ..•.
.~ "':,,"',~

~:

:./
.:.

~.

\.. L'AISONG

15° \1-2•

\
/... JENUM

Text-figure l-Ge<)l<lgic~1 Illap or Sikhar Ilaln<lng road ShO\\'lng lht' disiriblilion or Disang. I:,hong..it'nal1). Iknit and Uhllhan
rorlllal ion,

Disang, 130 samples from Laisong, 50 samples from
jenam. 28 samples from Renji and 1~ samples from
Bhuban (Text-fig. J).

GENERAL GEOLOGY

Sikhar·J-!aIOong road exposes Disang, Laisong,
jenam, Renji, Bhuban and BokabiJ formations.

Oisang consists generally of shale with minor
sandstone/siltstone. The shales are mainh' black to
clark, steel·grey, weathering to reddish· brown in
most of the places. This is laminated, highly fissile to
splintery, rarely concretionary and with small clots
of carbonaceous coaly material at places. Disang
shales are fluvial, non·marine Oood·plain deposits
formed in a narrow trough bounded by Barisal·

-+

PLATE 1

(All phOlolllicrographs, unless olherwise mentioned. are x ')00)
1.2,'). .\!alara.easpora COSlella Tri\·edi. Ambwani &. Kar. x 1000:

slide no. HSIP 10032.l'20 1. J\l32" MIG.
3.-.11. t>o/)'podiaceaesporile.< cballeriii Kar: ~Iide nl):;. BSII' 1026').

M36 2: 10266. R2R; 100')4. \'21' I
4.23. SlriCllrilele.' 1I/llllicoSla/II.' Kar &. Saxena: slidl> nos. I1SII'

1.o261, 1'16 I: 10021, N39.

6 ()io)'opbl'/Iidiles Mrriamallis Kar &. KlimaI': slide no. I1SIP
10021. R14'1

H. Cyalbicliles l17illor COllper: slide no. I3SII> 100')"', .13' 2.
9,10. OSll1l1l1dacicli/es ll'e/lrnallii Couper: slide nos. BSIP 10027.

1-4') 3: 100'9, \X'21
12. 7(>clispariles !wlcbellsis Sah &. Kar: slide no. 13SII' 10267.

x 19.

1.'\. t>bral:jlllolhyriles eocaeniclls Edwards emend. Kar &. Saxena;
slide no 10037, 040/2

1-l,1').20.21 KlallsijJolleniles slIlcallis Kar. Kieser & Jain'. slide
nos. 13511' 1004\ 1'12; J0046. L26'3: 10047. L-d: 10039.

R32 -,
16 Spore mass; slide I1l). I3SI I' 100~8. \143 2.
1-:- SPlllizUllocolpiles ecbinallis Muller' slide 110 HSIP 10269,

\20 I.
IR '-a<,!'igalosporiles lakiensisSah & Kar: slide no. BSII' 100"'4,

N2'i 4.

19. Telral'olporale pollen; slide no. BSIP 10023, D28.·4.
22. Pla.lysacclls jJapilionis POlQnie &. Klalls: slide 110. BSIP

10079, M4.~.

2-1. Abiespolleniles cognalils Kar: sl ide 110. BSI P 102M. 7:8/4.
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Chand pur high in the west with ancestral Arakan
YOllla ridge in the east. Disang shales are not related
to the shelf carbonate-clastic deposits of Khasi and
jaintia hills

Disang is overlain by a conformable thick group
of alternating hard sandstone and shale known as
Barail Group. The Laisong is its basal formation and
it generally consists of sandstones with occasional
interbeds of shales and siltstones. The sandstones
are grey to dark grey, weathering to reddish-brown,
medium to coarse-grained, thick-bedded, hard and
compact. jenam, the middle unit of Barail Group, is
essentially an argillaceous unit with shale and
sandstone with minor alternation of fairly thick
sandstone bands. In this section, the sandstones are
more common and consist more or less equal
propOrtion of sandstone and shale. The shales are
dark grey lO grey, laminated and carbonaceous at
places. This formation shows conformable and
gradational contact with the underlying Laisong
Formation.

The topmost Renji Formation comprises entirely
sandstone with occasional thin bands of highly
fossile silty shale. The sandstones are dirty-grey to
greenish-grey with tinge of violet, occasionally
pinkish. weathering to yellOWish-brown. The dicot
leaf-impressions are mostly found in this formation.
It is difficult to demarcate the contact of jenam with
overlying Bhuban, as the lower beds of Bhuban are
highly arenaceOLlS. However, the presence of
frequent shales and conglomerate bands in Bhuban
separates it with underlying Renji Formation.

DISANG ASSEMBLAGE

Out of 6 samples collected and macerated from
Disang, 5 samples yielded palynofossils. The
samples are poor in spores and pollen grains. The
following species are recorded:

Cyatbidites minor Couper 1953
Todisporiles major Couper 1958
Dictyopbyllidites dlilcis Kar 1985
fnfrapunctisporis il'llrapunctis Krutzsch 1959
Lygodi/lmsporiles lakiensis Sah & Kar 1969
Sfriatriletes susannae van del' Harnmen emend.

Kar 1979
5 paucicostatus Kar 1985
5 mullicostatus Kar & Saxena 1981
5 micro1ierrucosus Kar & Saxena 1981
Osmu ndacidites wellmanii Couper 1953
PolJPodiaceaesporiles cballeljii Kar 1979
P tertiarus Dutta & Sah 1970
P levis Sah 1967
Polypodiaceaesporites sp.
Polypodiisporites repandus Takahashi 1964

Psiloscbizosporis psilata Kar & Saxena 1981
Podocalpidiles kbasiensis Dutta & Sah 1970
Pinuspollenifes crestus Kar 1985
Piceapollenites excellensus Kar 1985
Klausipolleniles sulcalus Kar, Kieser & jain 1972
Taeniaesporiles sp.
Hamiapollenites sp.
Neocouperipollis acbinatus (Sah & Kar) Kar &

Kumar 1986
JII/argocolporiles Isukadai Ramanujam 1966
Pellicieroipollis langenbeimii Sah & Kar 1970
Palaeomaluaceaepollis mammilalus Kar 1985
Phragmolbyriles eocaenicus Edwards emend.

Kar & Saxena 1976
Parmalbyrites indicus jain & Gupta 1970
NOfothyriles selzjerus Cookson 1947
Inaperlusporiles keduesii Elsik 1968
fnaperl1-lsporites sp.
Diporisporites anklesuarensus (Va rma & Rawat)

I:::lsik 19M
'Sumalradinium sp.
The reworked gymnospermous Mesozoic forms

in the assemblage are: Klausipolleniles sulcatus Kar,
Kieser & jain 1972, Taeniaesporiles sp. and
Hamiapolleniles sp.

Palynological Zonation

The Disang palynological assemblage is
assigned to one palynological zone, named as
Slriatrileles microlJerrucosus Cenozone.

Slrialrileles microuerrucosus Cenozone

Type section-Silchar-Ha!flong road section near
Bandarkhal Village at the U-shape bend of the road
(0-5, Text-fig. 1).

Litbology-Mostly highly fissile to splintery
shales, generally with alternation of
sandstOne/si Itstone.

Lower conlacl-Thin band of sandstone.
Upper conlacf-Hard sandstone.
Distinguishing characlers oj Cenozone-This

zone is represented by the dominance of Cyalbidites
minor, Striatriletes microverrucosus, Polypodiaceae
sporifes terliarus, Pinuspolleniles crestus and
Phragmothyriles eocaenic us.

Palaeoecology-The sediments were deposited
mostly in fresh water condition.

Age-Late Eocene.
Correlation with other cenozones-This

cenozone is not comparable to any of the known
cenozones.
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Text-figure 2-l'ercentage of different spore·pollen species in
Laisong Formalion.

telonata, Densoisporites Sp., Verrucosisporites Sp ..
Dulbuntyispora dulbuntyi, Klausipollenites sulcatus
and Neocouperipollis achinatus (Text·fig. 2).

Palynological zonation-The assemblage is
assigned to the Osmundacidites wellmanii
Cenozone.

"""""''' ,,,,,,,,,,eo,,,,",~
POLYPODIACEAESPORITES TERTIARUS~ I
PODOCARPIDITES KHASIENSIS

Osmundacidites wellmanii Cenozone

Type section-Silchar·Halflong road section,
oppOSite to Bandarkhal Village (40-0, Text-fig. 1).

Lithology-Hard sandstone with occasional
layers of shale and siltstone.

Lower contact-Hard sandstone.
Upper contact-Hard sandstone.
Distinguisbing cbaracters oj Cenozone-lt i:

recognized by good representation of Cyatbidite
minor, Osmundacidites wellmanii, Striatrilete
m ic roverru cosus, Polypodiaceaesporites tertia ru:
Pinuspollenites crestus and fnapertusporites kedvesi

Palaeoecology-The sediments were deposite,
in flUViatile conditions.

Age-Early Oligocene.
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LAISONG ASSEMBLAGE

This formation is well exposed along Silchar
Halflong road section. One hundred and thirty
samples were macerated, out of which 70 samples
yielded microfossils. Palynotaxa recovered from this
formation are listed below:

Cyathidites minor Couper 19'53
Todisporites major Couper 19'58
Dictyopbyllidites dulcis Kar 1985
Lygodiumsporites lakiensis Sah & Kar 1969
fntrapunctispons apunctis Krutzsch 1959
f. intrapunctis Krutzsch 1959
Lycopodiumsporites palaeocenicus Dutra & Sah

1970
L. globatus Kar 1985
Lycopodiumsporites sp.
Osmundacidites wellmanii Couper 1953
Striatriletes susal111ae van der Hammen emend.

Kar 1979
S. paucicostatus Kar 1985
S. multicostatus Kar & Saxena 1981
S. microverrucosus Kar & Saxena 1981
Malayaeaspora costata Trivedi, Ambwani & Kar

1981
DeLtoidospora sp.
Dandotiaspora telonata Sah, Kar & Singh 1971
Densoisporites sp.
Verrucosisporites sp.
Dulbuntyispora dulbuntyi Potonie 1956
Polypodiaceaesporites tertiarus Dutta & Sah

1970
P cbatterjii Kar 1979
Polypodiisporites repandus Takahashi 1964
PodocaJpidites khasiensis Dutra & Sah 1970
Pinuspollenites crestus Kar 1985
Klauslpollenites sulcatus Kar, Kieser & Jain 1972
Neocouperipollis acbinatus (Sah & Kar) Kar &

Kumar 1986
Tetracolporites sp.
Monoporisporites sp.
Palaeomalvaceaepollis mammilatus Kar 1985
fnapertusporites keduesii Elsik 1968
Phragmotbyrites eocaenicus Edwards emend.

Kar & Saxena 1976
Bicellaesporites sp.
Diporicellaesporites sp.
Spin iJe rites bypercan tb us (D efl and re &

Cookson) Cookson & Eisenack 1974
S. bulloideus (Deflandre & Cookson) Sarjeant

1970
Operculodinium sp. d. O. centrocalpum

(Deflandre & Cookson) Wall 1967
In addition, 6 genera and 4 species are

reworked palynofossils, viz., Dandotiaspora
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Text-figure 3-Percell[age of oitTerel1l palynotaxa in Jenam Formation.

CorreLation u'itb other cenozones-This zone
resembles StriatriLetes microuerrllCOSUs Cenozone in
the common presence of several forms but is
distinguished by its high representation of
Osm 1-1 ndacidites weLLmanii.

JENAM ASSEMBLAGE

Fifty samples from this formation was macerated
and 38 samples yielded spores and pollen grains

belonging to following 49 genera and 42 identifiable
species (Text-fig. 3).

Cyatbidites minor Couper 1953
Todisporites major Couper 1958
DictyopbyLLidites duLcis Kar 1985
Lygodiumsporites Lakiensis Sa h & Kar 1969
DeLtoidospom sp.
Intrapunctisporis apll nctis Krutzsch 1959
ALsopbiLidites sp.
Dandotiaspora pLicata (Sah & Kar) Sah, Kar &

Singh 1971

PLATE 2 -
(All pho[omicrograrhs, unless ()[henYise meillioned, are x SOO)

I. PO~)JpodiaceCiesporiles lellis Sah; ~Iide no SSTI' 10082.
H26:'4

2.4. Po/FPodiCiceCies/ioriles cbClllerjii Kar: slide nos. RSIP
100H3. IUS I, 100H4, P34'1.

3.IH.2! Cyalbidiles minor Couper: slide nos. 1:3SI r 10021. T30:
1008H, 7.34; J0078, lin

S,26. Osmllndacidites lI'elimanii Courer: ~Iide nos. 13SI!'
100H3. P26' 3; 10089. 026'3.

6. No(olbyriles seli(ems Cookson: slide no. SSIP 10036,
Hill

7.11 Phl'Clgmolhyrite,· eocaeniCIiS Edwards emend. l<3r· slide
nos. \:lSI!' 10028. S36: 10037,040 2

H. Podocarpidiles khasiel/sis Sail 8< Kar; slide no. RSIP
[0026; T30

9 Todisporiles klllCbel/sis Sah & Ka,-; slide no HSIl' 10070.
L22.

10. IndOlriradtles SPCI/-.'ilIS Tiwari: sl ide no. BSI P 10092,
\XI4 S,' 3-

12. KIClIIsipollel1iles slilcalliS Kar, Kieser & Jain; slide no.
1:351[' 10029, R48

13.1~ .15. PolypodiaceCiesporiles bam-dli Thiergan; slide nos.
BSIP 10086, Q42/4; 10092. UI2/4; 10093, G26

16. Birelisporiles COl1ueXIiS Sah & Kar; slide no. BSIP 10079.
R34/2.

17.22.24. Lygodiumsporiles lakiensis Sah & Kar: slide nos BS1P
10021, R34; X23; 10094. RI3/·j

19. Parmalhyriles indicus Jain & Gupta; slide no. BSIP
10037, lJ44.

20. T.wgClepollenil.es lIelalus Kar: slicle no. BSIP 10091.07
23. Lycopodiumsporiles global liS Kar; Slide no. BS1P 10096.

l-nS/4.
2). Triporoleles sp: slide no. BSIP 10067. Y28.
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Neocalamospora sp.
Azolla aglochidia Kar 1985
Osmundacidites wellmanii Couper 1953
Lycopodiacidites sp.
Lycopodiumsporites globatus Kar 1985
Striatriletes susannae van der Hammen emend.

Kar 1979
S. paucicostatlls Kar 1985
S. multicostatus Kar & Saxena 1981
S. microuerrucosus Kar & Saxena 1981
Cheilanthoidspora monoleta Sah & Kar 1974
Verrucosisporites sp.
Polypodiaceaesporites leuis Sah 1967
P. tertiams Dutta & Sah 1970
P. chatterjii Kar 1979
P haardti Thiergart 1940
Po~ypodiisporites repandus Takahashi 1964
P. ornatus Sah 1967
Tiwariasporis sp.
Pilamonoletes excellensus Kar (MS.)
Psiloschizosporis psilata Kar & Saxena 1981
Psiloschizosporis sp.
Podocarpidites khasiensis Dutta & Sah 1970
Abiespollenites cognatlls Kar 1985
Pinuspollenites crestlls Kar 1985
Piceapollenites excellensus Kar 1985
Klauslpollenites sulcatus Kar, Kieser & Jain 1972
K. decipiens Jansonius 1962
Platysaccus sp.
Rhizomaspora radiata Wilson 1962
Tsugaepollenites uelatus Kar 1985
Neocoupenpollis kutchensis (Venkatachala &

Kar) Kar & Kumar 1986
IV. achinatus (Sah & Kar) Kar & Kumar 1986
Spinizonocolpites echinatus Muller 1968
Magnamonocolpites miocenicus Kar 1985
Tricolpites reticulatus Cookson 1947
Retitrescolpites sp.
Acanthotricolpites brevicolpus Kar (MS.)
Platoniapollenites iratus Sah & Kar 1974
Retistephanocolpites sp.
Tetracolporites sp.
Polyadopollenites sp.
Pellicieroipollis langenheimii Sah & Kar 1970
Palaeomalvaceaepollis mammilatlts Kar 1985
[napertusporites keduesii Elsik 1968
Phragmothyrites eocaeniCliS Edwards emend.

Kar & Saxena 1981
Notothyrites setiJerus Cookson 1947
M(moporisporites spp.
Lacrimasporonites sp.
Bicellaesporites sp.
Pluricellaesporites sp.
lvlulticellaesporites sp.
There are also few dinoflagellates in the

assemblage. The above list includes reworked
Palaeozoic, Mesozoic and older Tertiary forms, too.
These are: Neocalamospora sp., Klausipollenites
sulcatus, KlallSlpollenites declpiens, Platysaccus sp.,
Rhizomaspora radiata, Neocollpenpollis kutchensis,
Neocouperipollis achinatus, Spinizonocolpites
echinatlls, Platoniapol!enites iratllS and
Pellicieroipollis langenheilJ1ii.

The assemblage is divisible into (i)
/vlalayaeaspora costata Cenozone, (ii)
Po~vpodiaceaesporites tertiarliS Cenozone, and (iii)
Striatriletes S71SaJI11ae Cenozone in ascending order.

Malayaeaspora costala Cenozone

Type sectiol1-Silchar-Halflong road section
be[\-veen 76-0-88-50 pOints (Text-fig. I).

Lithology-Mainly sandstOne with occasional
thin layers of carbonaceous shale.

Lower contact-Thick sandstone.
Upper contact-Thick sandstOne.
Distinguishing characters oj Cenozone-This

has the dominance of Malayaeaspora costata,
Striatriletes microlJerrucoslls, Osmundacidites
luellmanii and Pozypodiaceaesporites tertiarus.

Palaeoecology-The deposition took place in
flUviatile conditiOll.

Age-Middle Oligocene.
Correlation with other cenozones-This

cenozone compares well with the Osmundacidites
wellmanii Cenozone of Laisong Formation in the
representation of Osmundacidites wellmanii,
Striatriletes microuerrucosus and Po~ypodiacea

esporites tertiarus. However, insignificant
contribution by Cyathidites minor and
Pinllspollenites crestus and prominent representa
tion of Malayaeaspora costata differentiate this
cenozone.

Polypodiaceaesporites tertiarus Cenozone

Type section-Silchar-Halflong road section
between 90-0 to 90-205 points (Text-fig. 1)

Lithology-Hard, compact sandstOne with
alternation of shale.

Lower contact-A sandstOne band.
Upper contact-A sandstOne band.
Distinguishing characters oj Cenozone-

Abundance of Po~vpodiaceaesporites tertiarlls,
Striatriletes microverrllcosus, Phragmothyrite:
eocaenicus and Notothyrites setiJerus.

Palaeoecology-The sediments were deposited
in flUViatile condition.

Age-Middle Oligocene.
Correlation with other cenozones-
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Malayaeaspora costata Cenozone resembles this
zone in the presence of Striatrifetes
microverrucosus, Osmundacidites ll'ellmanii and
Polypodiaceaesporites tertiarlls. However, substantial
contribution of Phragmothyrites eocaenicus and
Notothyrites setljerus in this cenozone distinguishes
it from the preceding one.

Striatriletes susannae Cenozone

Type secfion-Silchar-Halflong road section
between 93-17 to 98-0-5 points (Te»."t-fig. [)

Litbology-Mostly sandstOne with thin partings
of carbonaceous sha Ie.

Lower contact-Thick sandstone.
Upper contact-A hard sandstOne band.
Distinguisbing cbaracters oj Cenozone-Fair

presence of Striatriletes susannae, Striatriletes
multicostatus, Striatriletes microverrucosus,
Lygodiumsporites lakiensis and Polypodiaceaesporites
tertiarus.

Palaeoecology-The sediments were deposited
in fluviatile condition.

Age-Middle Ollgocene_

Correlation witb otber cenozones
Polypodiaceaesporites tertiarus Cenozone is not
correlatable with the present one_ Striatriletes
susannae Cenozone of Rokhia bore hole core no. I,
Gajalia 1 and Baramura 2 closely resemble this
cenozone as the assemblage is dominated by
Striatriletes. Phragmothyrites eocaenic us Cenozone
of Lakwa bore hole core no. 22 resembles this
cenozone in the representation of Striatriletes
susannae but is differentiated by its ill
representation of Phragmotbyrites eocaenicus.
Striatriletes susannae Cenozone of Lakwa bore-hole
core no. 22 compares well with this assemblage in
the dominance of Striatriletes susannae but other
constituents, e.g., Inapertusporites keduesii,
Pbragmotbyrites eocaenicus and Tricolpites
reticulatus are not found in good percentage in the
present cenozone.

RENJI ASSEMBLAGE

Twenty-eight samples from this formation were
macerated, out of which 17 samples yielded
palynofossils The following 47 genera and 52
species were recovered:

Cyathidites minor Couper 1953
Deltoidospora sp.
Alsopbilidites sp_
Todisporites kutchensis Sah & Kar 1969
T major Couper 1958
Lygodiumsporites lakiensis Sah & Kar 1969

Lygodiu I11sporites sp.
Biretisporites collvexus Sah & Kar 1969

Intrapulleti~poris intrap"llctis Krurzsch [959
I. apunctis Krurzsch 1959
Dictyopbyllidites dulcis Kar 1985
D. kyrtomatus Kar & Kumar 1987
Lycopodiumsporites globallls Kar [98'i
Lycopodiacidites sp.
Osmundacidites u'e!lmanii Couper 1953
Striatriletes susannae van der Hammen emend.

Kar 1979
S. paucicostatus Kar 1985
S. mlilticostatus Kar & Saxena 1981
S. microuelTlicosUS Kar & Saxena 1981
S. aidaensis Kar 1985
Neocalamospora rotunda Bose & Kar 1976
Densoisporites velatlls Weyland & Krieger 1953
Microbacllli~poragondwanensis Bharaclwaj 1962
lIerrucosi~porites sp.
Dulbuntyispora dlllbuntyi PotOnie 1956
Laevigatosporites laf2iensis Sah & Kar 1969
Polypodiaceaesporites levis Sah 1967
P. tertiarlls Dutra & Sah 1970
P. chatte/jii Kar 1979
Polypodiisporites repandus Takahash i 1964
Seniasporites sp.
Pilamonoletes moderatlls Kar (MS_)
Psiloscbizosporis psilata Kar & Saxena 1981
P. scabratus Kar 1985
Podocarpidites classicus Salujha, Kindra &

Rehman 1972
Pinuspollenites crestus Kar 1985
Piceapollenites excellensus Kar 1985
Abiespollenites cognatus Kar 1985
Tsugaepollenites uelatus Kar 1985
Cuneatisporites radialis Leschik 1955
C. reticulatllS Kar, Kiesser & Jain 1972
Platysaccus papilionis PotOnie & Klaus 1954
Klauslpollenites sulcatus Kar, Kieser & Jain 1972
Lahirites raniganjensis Bharaclwaj 1962
Striatopodoca/pites diJJusus Bharadwaj &

Salu jha 1964
lIerticlpollenites secretus Bharadwaj 1962
Rbizomaspora costa Venkatachala & Kar 1968
Palmaepollenites kutcbensis Venkarachala & Kar

1969
Neocouperipollis kutcbensis (Venkarachala &

Kar) Kar & Kumar 1986
Neocoupenpollis sp.
Retitrescolpites sp.
Minutitricolporites minutus (Sah & Kar) Kar

1985
Tetracolporites sp.
Pellicierolpollis langenbeimii Sah & Kar 1970
Palaeomalvaceaepollis mammilatl1s Kar 1985
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Text-figure 4-I'ercenlage of dift'erent species in !{enii Formation,

P. rudis Kar 1985
Polyadopollenites sr.
Phragmothyrites eocaenicus Edwards emend.

Kar & Sa xena 1976
Ku tchiathyrites eccentric us Kar 1977
InapertZispOrites keduesii Elsik ] 968
Plu ricellaesporites sp.
Dinoflagellates
The reworked Palaeozoic forms found in this

assemblage are: Neocalamospora rotunda,
IHicrobaculispora gondwanensis, Verrucosisporites
sp., Dulbuntyispora dulbuntyi, Platysaccus
papilionis, Labirites raniganjensis, Striatopodo
carpidites dUjusus, Verticipollenites secretZis and
Rbizomaspora costa. Mesozoic reworked forms are
not many; they are represented by Densoisporites
uelatus, Cuneatisporites reticulatus and
Klausipollenites sulcatus. The older Tertiary species
encountered in the assernblage are: Palmaepollenites
k uteben s is, N e 0 c 0 up e r ip 0 II is k ut cben s is,
Neocouperipollis sp., /Itlinutitricolporites minutus and
Pellicierolpollis langenbeimii (Text,fig. 4).

Palynological Zonation

This palynological cenozone is named as
Cyathidites minor Cenozone.

Cyatbidites minor Cenozone

Type section-Silchar·I-Ialflong road section
between 100·0 to 104·60 points (Text,fig. 1).

Lithology-Sandstone with occasional thin bands
of highly fissile silty shale.

Lower contac/-A hard sandstone.
Upper con/act-Sandstone.
Distingllishing cbaracters oj Cenozone-This

shows the presence of Cyatbidites minor, striatriletes
microuerrllcOSlIs, Striatriletes paucicosta/us,
Pinuspollenites crestlls and Podocarpidites
kbasiensis.

Palaeoecology-The sediments were deposited
in fluviatile environment.

Age-Late Oligocene
Correlation witb other cenozones-Striatriletes

susannae Cenozone-the topmost cenozone of



KAR-PALYNOLOGICAL STllDllS OF I3ARAII. GROl:1' 259

Text-figure 5-Summarv diagram showing the represemat;lln or
different eCll!ogical groups in Laisllng. Jenam and Renji
rorma[illn~,

]enam Formation, broadly resembles this cenozone
in the abundance of Strialriletes micror-en-ucoslls.
However. other dominant species of Jenam
Formation, viz., Slrialrileles Sllsarmae, Slrialrileles
mullicoslatus and Polypodiaceaesporites terlianls
though present in Renji Formation do not contribute
much to the assemblage. Similarly, Slriatrileles
susannae Cenozone of Rokhia 1, Gajalia 1 and
Baramura 2 proposed by Kar (MS) is only broadly
comparable (Text-fig. 5)

Cyalbidiles minor Cenozone proposed for
Lakwa bore-hole core no. 22 by Kar (MS) berween
the depth 3855·3390 m resembles this cenozone in
the presence of Cyalbidites minor in good numbers
but the other dominant elements like
Polypodiisporites repandus, Polypodiaceaesporiles
sp., Slrialrileles susannae and Phragmotbyrites
eocaenicus are not found in appreciable percentage
in this cenozone (Text·fig. 6).
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BHUBAN ASSEMBLAGE

To distinguish the Upper Renji Formation from
the Lower Bhuban at Silchar-Halflong road section.
1"1 samples were collected and macerated out of
which 9 samples yielded the follOWing palynological
taxa:

(vatbidiles minor Couper 1953
Todisporiles major Couper 1958
DellOidospora sp.
Diuyopbyllidiles dlilcis Kar 198')
Lygodillm~poriles lakiensis Sah & Kar 1969
fntrapll nc tisporis apu nctis Krutzsch 1959
Pleridacidites jistliloslis Sah 1967
Azolla aglocbidia Kar 1984
Osmundacidiles wellmanii Couper 1953
Lycopodillmsporiles globallis Kar 1984
Lycopodiacidiles sp.
Slrialrileres sllsannae van der Hammen emend,

Kar 1979
S. paucicoslalils Kar 1985
S. mulricoslallls Kar & Saxena 1981
S. microverrucosus Kar & Saxena 1981
S. aidaensis Kar 1985
Malayaeaspora costala Trivedi, Arnbwani & Kar

1981
fndotriradities ~parsus Tiwari 1964
fndotrirad iles korbaerzsis Tiwari 1964
fndorriradiles sp.
Neoca/amospora rOlunda Bose & Kar 1976
Psilaplicales Iriangulus Bose & Kar 1976
LaelJigalOsporires lakiensis Sah & Kar 1969
Po~ypodiaceae~porites levis Sah 1967
P cballerjii Kar 1979
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Text-figure 7- DiSlribul ion of reworked Palaeozoic and

Mesozoic species in Bhuban Formalion.

Pinuspollenites crestus Cenozone

Type section-Silchar-Halflong road section
between 107 to 115-0 points (Text-fig. I).

Lithology-Mainly sandy shale and sandstone.
Lou'er contact-A hard sandstone band.
Upper contact-Sandstone.
Distinguishing cbaracters oj Cenozone

Dominance of gymnospermous pollen grains
represented by Pinu~pollenites crest us and
Podocarpidites khasiensis and presence of
Palaeozoic and Mesozoic forms (Text-fig. n.

PalaeoecologrThe sediments were deposited
in a flood plain.

Age-Miocene.

decipiens, Callialasporites monoalasporus,
Callialasporites segmentatlls, Cu neatisporites
reticulatus and Platysaccus queenslandii.

It is to note here that no Palaeocene· Eocene
palynofossils are met within the samples studied
here. Such abundance of reworked Palaeozoic and
Mesozoic forms in the assemblage is nowhere found
in the section. This feature may be considered to
distinguish it from the older formations. Perhaps the
Himalayan upliftment continued to influence the
deposition. The angiosperms are represented only
bv two genera and their contribution is also
insignificant. However, the gymnosperms and the
pteridophytes are well represented.

Palynological zonation-Fifteen species are
well represented in the samples. The distribution
pattern of these species are more or less same,
therefore, only one cenozone, viz., Pinuspollenites
crestlls Cenozone is proposed for this formation.

107·0-\ -{)}11 I I I

"....., MESOZOIC FORMS

)(-X PALAEOZOIC FORMSj \",.
)

/
!

/

/'
'~,

SAMPlE POINT
~EF TEXT·FlG.\

• __ 1
115-0-3.(--:-:_'::

115-0-1

107· 0·" j:;:~':-

10" 0-8 -I~~~~~I

107 ·0-2 {.!-!.:~

107.0-41::::::;:::·

P baardti Thiergart 1940
Polypodi/\poriles repandlts Takahashi 1964
P ornallls Sah 1967
Psiloscbizo~poris psilala Kar &. Saxena 1981
Pilamonoletes moderallts Kar (]\'1S J
Podocclipidites kbasiensis Dutta &. Sah 1970
Pil1llspollenites cresills Kar 1985
Ahiespollenites cognatlls Kar 1985
TSllgaepollen iles uelaliis Kar 1985
Klallsipolleniles slllcatlls Kar, Kieser &. Jain 1972
K. declpiens Janson i us 1962
Callialasporites monoalasporus De\' 1961
C. segmelllatlls (BalmeJ de Jersey 1962
Clll1ealisporiles reticlllallts Kar. Kieser &. Jain

1972
C. radialis Leschik 1955
Platysaccus papilionis Potonie &. Klaus 1954
P {jlteenslandi de Jersey 1962
Corisaccites all/tas Venkatachala &. Kar 1969
Lltnatisporiles sp.
Striatopodocclipites difjllslls Bharadwaj &.

SaluJha 1964
S. /ieJlllstus Bharadwaj 1962
Rhizomaspora costa Venkatachala &. Kar 1969
Faltmpolleniles /Jarills Bharadwaj 1962
Limiti~porites plicaills Bpse & Kar 1966
Hindipolleniles sp.
Elilasacciles elilaensis Bose &. Kar 1966
Parasaceites korbaensis Bharadwaj &. Tiwari

1964
Potonieisporites sp.
Plicatipollenites gondwanensis Lele 1964
Diuarisaceus lelei Venkatachala & Kar 1966
Palaeomaluaceaepollis mammilatlls Kar 1985
Polyadopollen ites sp.
Nototbyrites setzferus Cookson 1947
Pbragmothyrites eocaenicus Ed\vards emend.

Kar & Saxena 1976
Cordosphaeridium eXilimurum Davey &

Williams 1966
The assemblage has a large number of reworked

Palaeozoic and Mesozoic palynofossils. The
Palaeozoic spores and pollen grains recovered are:
Indotriradites korbaensis, lndotriradites spars/./s,
Indotriradites sp., Neocalamospora rotunda,
Psilaplicales trianglllus, Cunealisporiles radialis,
Platysaccus papilionis, Corisacciles alutas,
Llmatisporites sp., Sirialopodoca/pites dijjusus,
Striatopodoca Ipites uenustus, Fau nipollenites uarius,
Limitisporites plicatus, Hindipollenites sp.,
Elilasaccites elilaensis, Parasaccites korbaensis,
Potonieisporites sp., Plicatipollenites gondwanensis
and DiuarisacLus lelei.

The Mesozoic forms found in the assemblage
are: Klausipollenites sulcatus, Klausipollenites



KAR-PALYNOLOGICAl. STUDIES OF BARAII. GROUP 2~ I

OISANG I L.AtSONG I JENAM

I': ".:ii::. ::i::i:::':::: :' : ':1::1:: ,::J:
,1 1 .1 111.11'.1" 11 11. " I ': ,I, III
I," 'tl' .!tI,'I'."" .. I,' ',.1' "

",",",,
:::.
',''.'

RENJIr(' 8HUBAN

:1j'I::~::!lil );~:111 W.":i:
.,:,1\..,,', .,',1 ,1, t •••,1

STRIATRILETES SUSANNAE

OSMUNDACIDITES WE Ll).4ANII

S. MULT ICOSTATUS

lYGODIUMSPORITES LAKIENSIS

SiRIATRILETES MICROVERRUCOSUS

PHRAGMOTHYRITES EOCENICUS

CYATHIDITES MINOR

POLYPODIACEAESPORITES TERTIARUS

PINUSPOLLENITES CRESTUS

• • •

,~

~___ M+-!I· ...

... ~.. tf~It-.
~ ~. ~ .....~ ~.

• •• +- ••

~ ~~ - ....
-. ," 1_. ~

.tl-- -It-
+1...... ·1 - ..

..,
MALAYAEASPORA COSTATA

-
•

"I~
.. •tt- ... I PODOCARPIDITES KHASIENSIS

• •• ••• +- I DINOFLAGELLATES

~ I • • -- ... TODISPORITES MAJOR

Text-figure 8 - D;slribUl ion of stratigraphically i Illponanl spore· pollen species in Disang, Laisong. Jenam, Rel1ji and f3huban

formations.

Correlation witb other known Cenozones-This
cenozone resembles Pinuspo/!enites crest us
Cenozone of Rokhia bore·hole core no. 1, Gajalia
bore-hole core no. 1 and Baramura bore· hole core
no. 2 by Kar (MS) The present one, however,
slightly differs In the better representation of
Podocalpidites kbasiensis and in the absence of
Opercu/oscu/ptites g/obatus

DISCUSSION

Samples from Disang, Laisong, Jenam, Renji and
Bhuban formations were investigated to distinguish
the Disang (Upper Eocene) and Laisong (Early
01 igocene) and to find out the finer differentiation
of Barails and Renji (Late Oligocene) and Bhuban
(Miocene) palynological boundary.

It has been observed that Disang and Laisong
can be separated on the basis of palynofossils. In
Disang Pbragmotbyrites eocaenicus and Striatri/etes
susannae are found in good percentage. In Laisong,
these twO species are hardly found and instead
Osm u ndacidi tes we//manii a re very we II
represented. The contribution of Polypodiaceae·
sporites tertiarus is aIso comparatively reduced in
the Laisong assemblage whereas that of Striatri/etes
microuen'ucosus is considerably increased (Text·fig.

8)
Laisong and Jenam formations are distinguished

on the basis of the distribution of Cyathidites minor,
Lygodiumsporites /akiensis, Striatri/etes susannae,
Striatri/etes mu/ticostatus and Ma/ayaeaspora
costala. In Laisong, Cyathidites minor is prominent
but it is almost absent in Jenam Formation.
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LygodillJnsporiles lakiensis, Siriatriletes sllSamzae,
Sirialrileles mullicoslalliS and J1alayaeaspora coslata
are the dominant clements in ]enam, but are either
ill·represented or IOtally absent in Laisong
Formation

Jenam and Renji formations, on the other hand,
are distinguished on the basis of Cyalhidiles l1Iinor,
PO~)ipodiaceaesporiles lertia rlls, I-'in II.,polle II iles
creslus, OSlJlundacidites ll'eLlmanii, Jlalayaeaspora
coslala and Lygodill msporiles labensis Cyalhidiles
minor reappears in Renji Formation in substantial
percentage but the representation of
Polypod i acea f! spo ri Ie s t f! 1'1 i a I'll S, 5 Iria I r ile I es
Sllsannae, Sirialrileles JIIulticostatlls and
Osmundacidites ll'ellmanii is reduced
L)'godillmsporites lakiensis and /vlalayaeaspora
cOstala are almost absent in Renji Formation.

Renji and Bhuban formations are easily
demarcated by the proportionate occurrence of
gymnospermous pollen grains. Pinllspollenites
creslus and Podocalpidites khasiensis are present in
both the formations, but in Bhuban their
representation is maximum. Beside contribution of
Siriatrileles microuerrllcosus, C)albidiles minor also
considerably dwindles but the percentage of
dinoflagellates increases in Bhuban Formation The
reworked Palaeozoic and Mesozoic forms are also
maximum in this forrnation.

Salujha and Kindra (1986) also worked out the
Palynostratigraphy of the Silchar-Halflong road
traverse and proposed 5 palvnological zones for the
Barail sediments. Of these, only the lower most and
the third zones are moderately fossiliferous; others
are poor in spores and pollen grains All these zones

are not comparable to the present ones as
SlepbanoporopoLlenites ualidlls, Tricolpiles ouatus
and Polyporina globosa found in most of those zones
as dominant forms are absent here. The assernblage
recorded here is dominated by pteridophytic spores
and the angiospermic pollen.

Comparison with other cenozones of Barail
Group

Saxena el at. (1987) proposed Po~ysphaeridium

subtile and Todisporites major cenozones for Lower
and Upper Laisong Formation exposed along
Sonarpur-Badarpur road section, Jaintia Hills,
Meghalaya. Polysphaeridium sublile Cenozone has
abuncjance of phylOplanklOns. Osmundacidites
weLlmanii Cenozone proposed here for Laisong does
not exhibit resemblance as the Sonarpur-Badarpur
assemblage is dominated by dinoflagellates.
However, Cyathidites minor and Lygodiull1sporites
lakiensis are found as dominant species in both.

Todisporites major Cenozone has Cordosphae-

ridium multispinosum, Cordosphaeridium
jibrospinosu Ill, Polysphaeridiu m subtile, Sirialrileles
SIlSai1Jlae, Biretisporites oligocenicus, Todisporites
lIIajor, Lygodiumsporites lakiensis, Lygodiumsporiles
eocr:nicus, Polyadopolleniles sahnii and
fchistepbanocolpites meghalayaensis as dom inant
elemellls. This cenozone resembles the present one
by the dominance of pteridophytic spores and some
of the dominant forms, like Lygodiumsporites
lakiellsis and Todisporites major, are also common.

Saxena et al. (1987) also proposed
Lygodiul7lsporites eocenicus Cenozone for ]enam and
Renji formations This cenozone is characterized by
the high frequency of pteridophytic spores mostly
represented by Striatriletes susannae, Striatriletes
pacbyexinlls, Lygodiumsporiles eocenielfs,
Lygoc!illmsporiles lakiensis, Todisporites major,
f-'olypod iaceaesjJori te s tertia ru s, Podoca rp idi tes

megbalayaensis, Laricoidites punclatus and
Polyadopol!enites sahni/. Out of these, Striatriletes
Sl/sannae, Lygodilli11sporiles eocenicl/s,
Lygodillmsporiles la/<iensis, Todisporites major and
Polypodiaceaesporites tertiarus are also found in
Jenam and Renji, but the present assemblage is more
diversified.
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