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ABSTRACT

The Upper Creticecous  rocks
the nvertibrate fossils.
Ia vicw of the poor represeat-tion of sunnoaites,

associaztion o the bosis of overwhelming prescuce of Lunellibrenchs.

of Khasi and the adjoining  Jaiatia Fills, Megh :lays, exhibit presence of profuse quentity of

attempts are made to ntroduce the Liostrotigrophic zonation of the fumal

Ingceramus being the most domin-t an 1 widespreed amongst the lamelli-

bronchs constitute  the Range Zone, which is further clussified into six Assemblage Zoues on the bosts of dominant and cheracteristic fumal

essociztion.  These zoves renge in cge from

INTRODUCTION

The Upper Cretaceous shelf sediments exposed all
along the entire southern fringes of the Shillong plateau
from Jadukata river in the west to Muktapur-Dawki
arca in the east arc well known for quite some time.

Though not much of systematic study has bheen
done on the fossil content of these marine sediments,
however, the plonecring work of Oldham (1839) fol-
lowed by Medlicot (1889) and Spengler (1923) arc of
worth mentioning. In the recent years, the obscrvations
madc by Nagappa (1960) and Biswas (1962) also attract
attention. The most valuable contribution on the pro-
blems related to the palaeontology of these marine in-
cursions has been madc by Bhattacharya (Unpublished
Progress Report, G.S.T., 1974) from the detailed study
undertaken between 1970-74.

Biostratigraphic Zonation forms an important basis
on the inter regional correlation of beds. The detailed
faunal analysis carried out by the authors on the Upper
Cretaccous faunal association of this arca has revealed
feasibility in introducing biostratigraphic zonation within
The bio-

stratipraphic zonation thus attempted by the authors,

an otherwise uniferm and massive sediments.

includes the presence ol onc ITnocerumus Range Zonc
within the faunal association. This Range Zonc on the
basis of dominant and characteristic faunal association,

is furthier being sub-divided into six  Assemblage Zones.
GEOLOGICAT, SET U

The Upper Cretaceous shell sediments (IKhasi Group,
Murthy et «f., Unpublished data, G.5.1. 1974) overlie

unconformably the bhascment consisting  of

crystallines, metamorphites or amygdaloidal basalt. These

complex

scdiments o turn conformably arc overlain by an alter-

fmmpanian to Upper Meestrichtion, the lower limit of which extends even up to Furoniea.

nation of calcerous and argillaccous sediments of Lower
Tertary age (Jaintia Group, Murthy e al., unpublished
data, G.5.1., 1974).

The main rock constitucnts of these formations are
thick pile of arkosic to arcnaceous often glauconitic sedi-
ments with a polymictic conglomerate horizon at the
basc.  The entire sequcnce shows a  varlable thickness
ranging from 5 m. to 430 m.

The basalmost unit on the platcau is a conglomerate
horizon named as Weiloi Conglometate Bed (Bhatta-
charya, U. Unpublished Report G.S.I., 1974). In the
sub-montane tract located to the south of the plateay,
the basalmost unit consists of alternate bands of conglo-
merate and coarse grainced arkose, both glauconitic,
named as Jadukata Tormation (Talukdar, S. CG. Un-
published Report, G.S.I. 1966). Secveral {ossil bearing

horizons are noted in these formations. The contact
bectween these two basalmost units 1s faulied. Basement
controlled Raibah lincament (Talukdar, S. C., Un-

published Report, G.S.1., 1966 and Rilung lincament
(Bhattacharya, U. Unpublished Report, G.5.1., 1974)
delimite the contact hasalmost se-
quences of the Khasi Group.

between  these two

Followed up, overlying both the Weiloi Conglo-
mcrate Bed or the Jadukata Pormation conformably
occurs a thick pile of massive bedded glauconitic arkose
which is named as Mahadek Formation (after Ghosh
1940). Presence of profuse quantity of unaltered detrital
fragments ol quariz and fclspars arc noted within these
sediments. This formation exhibits presence of several
fossil horizons.

The topmost rock unit that overlies conformably
the Mahadek TIormation is Langpar IFormation (after
Medlicott 1869) which is represented by an association
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Table 1. Generalized Stratigraphic Succession.
Western Part Northern Part Southern Pait
(on the plateau) {on the plateau) (in the sub-montone trect)
Group Form:tion Age Group Foriation Age Group Lormation 1ge
Jaintia Group .. Lr. Locere to Jointin Lr. Focene to  Jaintia .. lr. LFocene o
Up. Pabecocene Group Up. Pulacocene  Group Up. Polacacene
Langpar Lower Palaco- Langpar Lr. Dalacoce: e
Form-.tion cene to Up. Fornuition to Up. ANlues-
Maestrichtian trichtizi:
Khysi Group  Rinngmaw Lr. Moestrich- Khuisi | Mahadek Up. daestrich-  Khasi | Maduwdek Up. Maestrich-
| i |
Formation tian(?) to Group /4 Formation tizn to Group £ Formetion tian to
\

Companian () |

Weiloi

Jed
Uncoaformity Unconformity
Crystallines

(Pre-Cambri). (Pre-Carmbrian

Conglomerate

Crystallines and Metamorphites

Clampand.n Clampaitian

?Turonian Jadukata 2 Pironian

Formation

Unconformity
Amygdaloidal Basalt
(Jurassic)

or calcarcous sandstonc. siltstone, sandy limestonc, shale
and exhibits change in the facics laterally.

In the arca lying to the west of Jadukata River
(Um Kynchiang River), the entire Khasi Group under-
gocs facies transgression, as such, has been named as
Riangmaw Formation (Bhattacharya, U., Unpublished
Report, G.S.1., 1972). 1In this arca, the Khasi Group is
represented by coarse grained to gritty arkosc scdiments,

very ofien glauconitic, containing profuse quantity of

unaltered matter and irregular lenses of conglomerate.
Generalised stratigraphic succession as suggested by
the authors is incorporated in the Table 1,

BIOSTRATIGRAPIHY

All the three {ormations of the Khasi Group are
highly fossiliferous. The [aunal content includes lamel-
libranchs, gastropods, ammonoids, nautiloids, belemnites,
cchinoids, brachiopods, besides good quantity of corals,
foraminifera, ostracods, shark tecth, dicotyledenous wood
and a few plant impressions, ctc. In total 180 species
were identified {rom the invericbrate fossil content of
which only 48 were reported carlicr. Scven distinet fossil
horizons were noted, which could be correlated through-
out the arca, three in the Jadukata Formation, three in
the Mahadck Formation and onc in the Langpar Forma-
tion. Incidentally, the topmost fossil horizons of the
Jadukata and Mahadck Formations transgress into the
lower part of the overlying Mahadck and Langpar Forma-
tions respectively.

Amongst all the groups, lamecllibranch constitutces
the bulk of the fauna and is presented in profuse quantity
in all the fossil horizons from the base to the top. Within
lamellibranchs, the genus Jnoceramus is the most pre-

dominant onc and is distributed uniformly throughout

all the fossil hirozons. It is represented by as many as

four species. So considering the overwhelming

sence of this genus, authors used fnoceramus for the purpose

pre-

of establishing Inoceramus Range Zone. The other import-
ant genera like Alectryonia, Gryphaea, Fixogyra, Spondylus,
Pecten, Pinna, Gardiwm cte. though present in good number,
display certain amount of limitation both in spatial as
well as vertical distribution.  As such, utility of such
genera has been confined towards identifying Assemblage
Zonces within the Range Zonc only.

As many as six such Assemblage Zoncs are pro-
posced (Table 2) within the Inoceramus Range Zonc based
on the abundance of individuals.
association of other fossils arc also taken into considera-
tion as and when required in defining the Assemblage
Zones.  Stratigraphic disposition of the f{ossil horizons,
vis-a-vis biostratigraphic within the Jadukata,
Mahadck and Langpar Formations have been included
in Table 2. A bricf description  of the Assemblage Zones
is given below : '

Inoceramus-Pinna  Assemblage Zone (6 m. thick) :
It corrcsponds with the lower most fossil horizon located
at the basal part of Jadukata Formation and consists
of coarsc to medium grained calearcous sandstone when
weathered becomes  limonitic.
fossils constituents arc

In addition to it the

zoncs,

Some of the important
Inoceramus  balticus  (Bochm), 1.
balticus var. meghalayensis (nov.), Pinna complanata (Stol.),
Pinna laticostata (Stol.), Spondylus calcaratus (Forb.), S. cf,
Modiola  flagellifera  (Forb.), Pecten
(Spengl.) along with small sized echinoid. Lchinoconus
dovvillei (Cotteau & Gauthier), Hemiaster frontacuius (Stol.).

Inoceramus-Pecten  Assemblage Zone (13 m. thick) :

striatus, assamensis
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Table 2. Generalised litholog of Jadukata, Mahadek and Langpar Formations (located in the southern part
of Khasi Hills) showing stratigraphical positions of the fossil horizons/biozones.

Fossil
Formation Rock Stratigraphy Thickness Horizons Biostratigraphic Zones
[ Predominantly calcareous sandstone with minor bands of calcarcous 7 m
shale
Predominantly calcarcous shale with minor bands of silty sandstone 15 m F7 Nautilus- Turritella  asscmblage
very often fossiliferous zone
[ angpar 4 Alternation of calcarcous soft limonitic sandstone with minor shales 7 m
and impure limestones
Calcareous silty shale 5 m
Argillaceous greenish sandstone with minor sondy limestone and 12 m
sandy shale. Well preserved fossils noted in the lower part 6 Giyphaca-Pachydiseus asscmblage
zone
[ Hard calcareous often limoaitic sandstone upper part of which is well 15 m
concentrated with fossils
Variegated arko ¢ with calcarcous bands at the top depicting two 7 m %) Alectryonia-Stimgatopygus assem-
fossil horizons blage zone
I'4 Inoceramus-Alectryaria  assem-
blage zonc
Mahadek Medium to coarse graiael variegated arkose with unaltered detritals 68 m
and minor glauconitic clay horizoas
Gritty arkose with pebbles and fragments of vein quartz 20 m
Polymictic unsorted coarse grained variegated arkose 20 m
Glauconitic coarse arkosc 30 m
Coarse to medium groined glauconitic arkose with angular fragments 43 m F3 Trigonoarca-Lubaculities  assem-
of felspar and minor gritty bands with a fossil horizons blage zone
L
Alternate bands of coarse grained to gritty glauconitic arkose and 45 m 2 Tnoceramus-Pecten assemblage
conglomerate with a fossil horizon at the base zone
Jadukata Medium grained arkose 12 m
Alternation of coarse to gritt,; arkosc with conglomerate bands 6J) m
| Massive glauconitic sandstone with occasional pebbles [cobbles with 45 m 1"l Inoceramus-Pinna assemblage

L a fossil horizon at the base

zone

This assemblage zone is located startigraphically a further
higher up and corresponds to the second fossil horizon
having similar lithology. The assemblage includes—
Pecten raduloides (Stol.), P. assemensis (Spengl), P. aff.
subdecemeostatus (Vog.), Inoceramus balticus (Bochm.), I.
balticus (Bochm.) var. meghalayensis (nov.), 1. multiplicatus
(Stol.), Trigonoarca abrupta (Stol.), Panopea ovalis (Sow.),
P. orientalis (Forb.), Solarium vylapaudiense (Stol.).
Trigonoarca-Eubaculites  Assemblage Zone (15 m.
thick) : It corresponds to the topmost fossil horizon of
Jadukata Formation and transgresses into the overlying
Mahadek Formation. The prevailing rock type is hard
grey calcarcous sandstone, wherc ammonite attain pro-
minency along with lamellibranchs. Characteristic fossils
being Inoceramus tuberculatus (Woods), I. balticus (Bochm.),
Trigonoarca brahminica (Forb.), T. abrupta (Forb.), T.
gemana, Protocardium hillana (Sow.), Grammatodon japeticum

(Forb.), Turritella pondicher. 1znsis (Forb.), Eubaculties ragina
(Forb.), E. vagina var. simpiex (Koss.), Anisoceras indicum
(Forb.), 4. largesuicatus (Forb.), Pachydiscus gollevillensis
(D’orb.), Placenticeras tamulicum (Blen.), Epigoniceras epigo-
num (Koss.), and Cymatoczras kayeanus (Stol.).

Inoceramus-Alectryonia  Assemblage  Zone (14 m.
thick): It overlics the carlier mentioned Assemblage Zone
corresponds with the fourth fossil horizon. This zone is
noted within the topmost part of Mahadek Formation
of this area. Almost all the fossils encountered in the
underlying Assemblage Zone arc found to be totally
missing. This zone exhibits mainly broken fragments
of giant Insceramus (I. multiplicatus (Stol.)., I. balticus
(Boehm.) and Alectryonia (Aleciryonia ungulata (Stol.). Other
constituents arc Gryphaca vesicularis and G. arrivalurensis
(Stol.).

Anisoceras-Stigmatopygus Zone (3 m.

Assemblage



BIOSTRATIGRAPHIC ZONATION OF THE UPPER CRETACEOUS FORMATIONS

Table 3. Distribution of fossils in the Biozones of the Upper Cretaceous Formations of Meghalaya.

Group Litho stratigra- Range  Asscmblege

phic levels Zone Zone Domincnt and Characteristic  fossils Age
Lowermost part Gr) phaca- Alectryonia ungulata, A. pectinata, Cordium pullatum, C. exulans, Oyt erea U
of Langpar Pachydiscus discoidalis, Crassatella zitelliana, Gryphaca vesicularis, G.arrivaluwrensis. r
Formation Lone Inoceramus balticus. 1. balticus var.meghalayensis, Lucina divaricata, r
Upper most part Opis repleta, Panopea orientalis, Neithea fiujasi, Pholadomya candata, E
of Mahadck Spondylus sulcatellus, Tellina petrosa, Trinonoarca jamana, Actacos ovum, R
Formation Aporrhais tegulata, Bullinula obtusiascula, Campanile sp., Cerithium arko-
tense, G. intermixtum, Chrysodomus sp., Cyprea ficuling, Fasciolaria assa- M
mensis.  Fusus gracilis, Leptomaria inidea, Mitieola cithanina, Natica A
brate, Nerinca sp., Narite &’ Archiaci, Pseudoliva ambigua, Pugnellus I
uncatus, Rapa nodifera, Solariella radiatula, Troclus striatullus, Turritella S
dispassa.  T. sexlineata, Volutilithes muricata, Ca-dinster orientalis, T
} Hemiaster  vicinus, Nucleaolites sp., Opiaster sp., Pyrina ataxensis. R
P. ataxensis var. rotunda, Anisoceras indicum, A. large-sulcatus, Fuba- I
culites vagina, Gaudryceras subtililineatum, Pachydiscus denisonianus, P. G
egertonianus, P. gollevillensis, P. gollevillensis var. meghalayensis, P. H
ovtacodensis, P. tweenianus, Pseudophyllites indra, Epigoniceras cala, T
Cymatoceras  kayeanus, Nautilus  baluchithanensis, Belemnites  fibula. I
Concinnithyris  acutiplicata, Gibbithyris indica, Rectithyris subdepressa, A
Rhynchonella  assemensis. N
Mahadek
Formation Anisoceras- Alectryonia ungulata, A. pectinata, Axinea sub-planata, Gryphaea vesicularis, 1. M
(Upper part) Stigmatopygus Inoceramus balticus. 1. multiplicatus. 1. tuberculatus, Lima divercata, O A
a, Lone Pecten assamensis, P. aff. duyjardini, Tellina petrosa, Campanile sp., W E
%) Cerithium erispicans, C. vagans, Tuwrritella pondicherrignsis, T. multi- E S
P . striata, Cassidulus oldhaminica, Lchinoconus dowvillei, Hemiaster pullus, R T
@) - H. vicinus, Stigmatopygus elatus, S. elatus var. meghalayensis, Anisoceras R
= large-sulcatus, Lubaculites vagina E. vagina var. simplex, Pachydiscus 1
= gollevillensis, P. ootacodensis, Eulrephoceras sublacvigatus. (6]
) Mahadek < H
Formation ~, Inocramus- Alectryonia ungulata, A. pectinata, CGryphaea arviyalurensis, Inoceramus T
(Upper part) = Alectryonia balticus, I multiplicatus, Inoceranus sp., Pecten assamensis, Ic' inoconus 1
—_ Lone douvillei, Hemiaster frontacutus, Opiaster sp., Fubaculites vagina. A
o N
w2
Lowermost part o)
< of Mahadck Trigonoarca- Trigonoarca” bralminica, T. gamana, T. abrupta, Trigonia indica, Tellina G
T Formation 4 Eubaculites adpressa, Protocardium hillanum, P. pondicherriensis, Pholadoniya martini,
Uppermost — Lone P. radiatulla, P. tigris, P. comectans, Panopea orientalis vor. gurgites, A
M part of P. ovalis, Axinea subplanata, Grammatodon japeticum, Inoceramus bal-
Jadukata ticus, I. multiplicatus, 1. japeticum, I. tuberculatus, Opis repleta, Turri- M
Formation tella pondicherriensis, T. dispassa, Natica larteti, Nerita D’ archiaci,
Luspira pagoda, Hemiaster vicinus, H. pullus, Euvbaculites vagina, Fuba- P
l culites vagina var. simplex, Pachydiscus gollevillensis, Aniscecras indica,
i Placenticeras  tamulicusn, Iipig niceres, Cymatocerns  kayeanus, A
| Belemnites fibula, Eutrephoceras sub-loevigatus.
! Jadukata, N
1 Formation Inoceramus- Hemiaster front acutus, Ichinoconus duuvillei, . dowvillel of. hemisphericus,
i (Lower part) Pinna Jone Solarium  karapaudiensis, Spondylus calcaratus, Inncerumus  balticus, 1. I
i balticus var. meghalayensis, 1. tuberculatus, Modivla flogellifera, Naithea
i Jaujasi, Pecten assamensis, Pinna complanata, P. laticostato, Porompa A
1 globulvsa.
i N
\
|
i Jadukata Inoceramus- Cardiaster orientalis, Hemiaster indicus, 1. vicinus, Solarium vylapadiensis, T
‘ Formation Pecten Zone Spondylus striatus, Trigonoarca gam=na, Poromya lata, P. laticostata, U
(Lowermost Pecten aff. dujardini, Pecten reduloides, P. assamensis. P. off. sub- R
part) decerncostatus, Exogyra suborbiculata, (noceramus balticus, 1. multipli- O
catus, Meithea faujasi. N
1
‘ A
! | N
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thick) : It corresponds with the fifih fossil horizon.
This zone is noted in the upper part of Mahadck
Formation. It is very much well developed in  the

central and western part of the terrain. In this hori-
zon large number of fossils make their [first appear-
ance. Most significant of them arc spatangoid cchinoid
Stigmatopygus  elatus (Forb.), Cassidulus oldhaminica (Stol.)
which appear in large number but kept themselves res-
tricted to this Assemblage Zonc only. Other associated
important constituents are Grpphaca vesicularis (Lam.),
Inoceramus  balticus (Boehm.), Anisoceras indica (Forb.),
Antsoceras  large-sulcutus, FEubeculites vagina (Forb.) and
Belemnites fibula (Forb.). The rock types are hard grey
coarse to medium calcareous sandstone.
Gryphaea-Pachydiscus Assemblage Zone (15 m. thick):
It represents the topmost Assemblage Zonc within
the Inoceramus Range Zone. It occupies the uppermost
part of Mahadck and lower most part of its overlying
Langpar Formations. This Assemblage Zone, incidentally
displays highest concentration ol fauna amongst all such
zones. Brachiopods made their first appearance. Ammo-
noids predominates over other groups and appcar for the
last time along with fnoceramus. [mportant constituent
are Pachydiscus gollevillensis (1orb.), P. gollevillensis var.
meghalayensis (Nov.), P. tewenianus (Stol.), P. volacodensis
(ID’orb.), P. denisonianus (Stol.), Gaudryceras sublilineatum

(Koss.), Pseudophyllites indra (Yorb.), Epiconiceras cala
(Forb.), Nautilus pondicherriensis (Koss.), N. baluchisthanensis
(Spengl.). The rock types are mostly calcarcous coarse

to medium grained sandstone with minor dark grey
clayey intercalations.

However, within the Langpar Iormation, towards
the upper part profusc quantity of invertebrate fossils
arc also noted. This faunal association has been grouped
under Nautilus-Turritella  Asscmblage Zonc. This faunal
assemblage is devoid of ammonoids, Tnoceramus and cchi-
noids (Stigmatopygus elatus) the index fossils of Macstrichtian
and content fossils of apparent younger age (Lr. Palaco-
cene).  As such, the horizon has not been taken into
account while describing the biostratigraphy of the Upper
Cretaccous faunistic association.  Assemblage-wise  dis-
tribution of dominant and characteristic fossils are in-
corporated in Table-2.

CONCLUSION

Systematic studies on the faunistic association of
this part of the Indian subcontinent reveals the presence

ANASUYA BHATTACHARYA AND UTPAL BHATTACHARYA

of significant amount of invertchratcs.  Within the Upper
Ciretaccous  sequences, as lamellibranch  constitutes
the major bulk, biostratigraphic zonation attempted,
has been based primarily on the lamellibranch only.

The uppermost limit of the Cretaccous is restricted
within the stratigraphical limit of the basalmost of Langpar
Formation is also being exhibited from the faunal dis-
tribution.
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FXPLANATION O PLATES
(All the figures are natural size except otherwise mentioned)

Prare 1

Inoceramus belticus, Bochm. Mohadek Formation, Jadukata Area, Khasi Hill.
Pinna laticostata, Stol. Jodikata Formation, Howsynram plateau, Khasi Hill.
Pinna conplannta Sisl, Jaduknts, Formation, Laitkynsew pletean, Khasi Hilt,

Prame
Aleetiyonia ungulata, Lom. Mohadek Formation, Pyaursle plateaw, Khasi Hill.
Neithea farvjesi, Pict. & Camp. Jadukota Fermoation, Cherrepuiji plateau, Khasi Hill.
Pecten assamensis Spengl. Jadukata Formation, Gherrpinji plateau, Khasi Hill,
Pectan aff. decemcostatus, Vog. Mohadek Formation, Cherravunji plateau, Khasi Hill,

Praee 111

Trigowoarca abrupte, Forb. Mohndek Formation, Jadukata sree, Khasi Hill,
Lubaculites vagina, Tor. Mohadek Formation, Dawki area, Jaintia Hill,

Trigonoarce brafminica. Trob. A hadek Formetion, [adukata aren, Khesi HiL

Praty IV

Cuassidulus oldhaminica, Stol. M hodek Formaotion Pynursla Platesu, Khesi Hill.
Lutrephoceras sub-logrigatus 1Y orb. var. inidea. Spenel. Mehadek Formation, Laitkynsew plateaa, Khasi Hill.
Awisoceras large-sulcntus, Forb. Mohodok PFormation, Jad tkata arca, Khasi Hill

Prare V

Stigmatopygus elates, For. Mahadek Uormntion, Loltkynsew plateau, Khast Hill.

dAnisoceras indicum, Forls. Mohoadek Formotion, Therrlaghat are, Khest Hill,

Prare V1
Pachydiscus gollsoillensis, Forb. Mahadek Formotion, Dnitkynsew nlateau, Khest Hill

Paclpydiscus oolacodensis, Stol. Mohndek Formation, Juduket. arca, Khasi Hill.

ca,
Prare VII

LEpigoniceras epigonum, Koss. Mohodek Formation, Cherrepunii plateey, Khest Hill
Alectryonia pectinala, Schloth, Mihordek Formtion, Pynursla plateau, Khasi Hill.
Lubaculites vagina, Forb. Mohadek Vormstion, Dawki area, Khasi Hill.

Prate VIIL
Cymatoceras kayeanus, Stol. Muhdek Formation, Dawki area, Jointia Hill
Gryphaca vesicularis, Lim. Mahodek Formation, Sokha, Jaintia Hill.
Lachydiscus denisonianns. Stol. Mahadek Form:stion Loitkysnew area, Kb
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