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ABSTRACT

Lameta Group seliments (Late Cretaceous) in Jabalpur area are investigated for reconstruction of their palacoenvironment.
sediments represent 1233sits of an cstuwriae comolex, exclusively by marine processes.
chwnael with rather strory tidal curceats (ca.
Thalassinoides type burrows.

These
The Green Sandstone represents deposits of an estuarine
0.50 —=1.50 m/scc), anl cxhibits dominantly bipolar large-scale cross-bedding and rare
Bioturbated carbonates and marls (Lower Limestone, Mottled Nodular Marl, Upper Limestone, Upper Sandstone)
denote deposits of estuarine tidal 1uts with rich henthonic community (mostly crabs), and exhibit extensive churning of sediments and densc, com-
plex network of burrows of various dimensions and running in different directions.  Depending upon the variaiion in the proportion of carbonate
and terrigenous clastic material and its grain size, different facies and lithounits sre developed.  The Bagh and Lameta sediments are synchronous
and are only the tactes varlants; they are proluct of deposition of & short-lived marine transgression in Narbada Valley of Late Cretaceous in age
which started during Turonian and may have lasted until Scnonian. The use of term NARBADA GROUP of Singh and Srivastava is extended
to include all the deposits of Late Gretaceous transgression in Narbada Valley and their facies variants (c.g. Nimar Sandstone, Bagh beds, and

ameta beds).

INTRODUCTION

In Jabalpur arca, thin, scattecred patches of sedi-
mentary rocks occur overlying the Precambrian nicta-
morphic and granitic rocks and underlying the Deecan
Traps. These sedimentary rocks belong to two dillerent
groups, namcly Jabalpur Group and Lamecta Group.
Medlicot {1872) made a few remarks about these sedi-
menis of Jabalpur arca ; while Matley (1921) mapped
part of these scdiments systematically and proposed a
dctailed stratigraphy.

Jabalpur Group sediments arc represented by
immature sandstoncs and shales with coal bands yiclding
plant fossils of Upper Gondwana allinity.

Lameta Group sediments are made up of carbonates,
sandstoncs, marls and overlic the Jabalpur Group sedi-
ments. Traditionally, sediments
were considered to be {resh water (fluvial) deposits, mainly

the Lamcta Group
because of the absence of marine fauna and presence of
remains of dinosaurs and somc [resh water mclluses
(Matley, 1921 ; Pascoc, 1964). However, Chanda (1963
a, b, 1963, 1967) and Chanda and Bhartacharyya (1966)
suggested a shallow marine cnvironment of deposition
for Lamecta sediments mainly on the basis of petrological
criteria, 1.c. maturity of terrigenous clastic matcrial,
presence of glauconite, presence of algal textures in the
carbonatcs Sahni  and
Mchrotra (1974) again asscrted a {resh water origin [or
the major part of *he Lameta sediments. Later, Kumar
and Tandon (1977, 1978 1979) dcmonstrated a  marine
cavironment ol deposition for most of the Lamcta sedi-

and lithological association.

ments  (cspecially the mottled nodular bed), mainly
because of the presence of extensive crab burrows in these
sediments.  But Chiplonkar (1980) casts doubts on the
marinc environment of deposition for Lameta sediments,
containing craly burrows.

In the present paper cnvironment of deposition of
Lamcta Group scdiments in Jabalpur arca is discussed
mainly on the basis of primary scdimentary structures
and their sequential arrangement, and a palacogeographic
the distribution of
Lameta and Bagh Group sediments in Narbada Valley.

model is proposed.  Fig. 1 shows

STRATIGRAPHY OF LAMETA SEDIMENTS IN JABALPUR

Lamcta sediments in Jabalpur arca arc somcwhat
thick and show most differentiated  development and
is divisible into a number of lithostratigraphic units,
while in other arcas of Lamcta scdiments persistent
scquence is not observable (Pascoc, 1964).

The Lamcta sediments in Jabalpur arca occur in
scattered patches, the different outerops ranging in thick-
ness from 7-50 m. The name Lamcta was given by J. G.
Medlicott in 1860 after the Lameta Ghat on the Narbada
River, a few kilometres southwost of Jabalpur where
sandy carbonates of Larcta Group rest upon the meta-
morphics. The Lameta succession at Lameta Ghat is some-
what less developed ; while it shows good scctions in
Jabalpur cantonment arca.

Mailey (1921) prepared a detailed geological map
of the Lamcta scdiments exposcd in Jabalpur canton-
ment arca on a §”=1 mile scale and proposed a detailed
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Fig. . Location map showing distribution of Lameta and Bagh Group sediments in Narbada Valley and adjacent arcas.

lithostratigraphy (see Table 1). The mottled nodular bed
is the most distinctive unit all over the Jabalpur arca
including the Lameta Ghat.

Investigations of Matley (1921) in NE of Jabalpur
show that the same type of Lameta succession is prescent
up to about 12 kilometres from Jabalpur. Abcut 30 km
NE of Jabalpur Lamcta scdiments are well-developed
cxcept for the Green Sandstone unit. About 60 km NE
of Jabalpur, above the Jabalpur Sandstonc limestone
of Lameta with gravelly bed is present.

Unfortunatcly, ignoring the excellent map of Matley
(1921 clearly demonstrating the mappability of his
lithounits, Chanda and Bhattacharyya (1966, p. 63)
state that “facics variations arc erratic and inconsistent
to descrve recognition In any practical stratigraphic classi-
fication”. This statement is bascless, as the lithounits

Table 1.

proposcd by Matley are recognizable and mappable in
the Jabalpur cantonment arca (scc map of Matley,
1921}, No doubt, the lithounits of Matley arc not well-
devcloped at Lameta Ghat; but denying existence of
these units ‘n Jabalpur cantonment arca amounts to
ignoring of facts.

Chanda and DBbattacharyya (1966) proposed a
modified stratigraphy (Table 1), grouping the upper
three divisions of Matley into a single unit and gave just
a sketch map in support of their new stratigraphy.  Con-
sequently, the modificd stratigraphic scheme of Chanda
and Bharttacharyya (1966) has no relevance until sup-
ported by dectailed map, systematic lithologs ctc.

In the present paper the terminology of Matley (1921)
has been essentially followed with slight modifications
(Table 1).

Stratigraphy of Lameta sediments in Jabalpur area.

MATLEY (1921)

CHANDA and BHATTACHARYYA

Present Paper

(1966)
Deccan Deccan Trap Deccan Trap
Trap = — = —
(e) Upper Sands c. Upper Sandstone
(d) Upper Limestone (a local zonc) d. Upper Limestone
Lameta,  (¢) Mottled Nodular Beds 1. Upper Sandy Limestone c. Mottled Nodular Marl
Group (b) Main or Lower Limestone 2. Lower Limestone b. Lower Limestone
(a) Green Sand 3. Green Sand a. Green Sandstone
— ~—Unconformity-~—7-—— - —Unconformity—————
1. White Clay
Jabalpur (b) White Clays 2. Sandstone grading into a basal white silty b, Jabalpur Clay

Group (a) Sandstoncs

clay in the west.

a. Jabalpur Sandstonc
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Pebbly mottled limestone, inten-
sive burrowing.

Intensively burrowed marl with
appreciable amount of sand.

Marl with

relatively
burrows.

sparse

Mottled marl with 10-20 c¢m
thick calcarcous bands show-
ing morc dense burrowing
than the marls.

It N NZIUN20 ]
2 )N JNTT X9 % Alternating units ofless and more
ZINT NN calcareous marls showing also
_:) \\4L_)//§\”\”,|> /& IS 2 change in density of burrows.
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< ¥ o :
/& /g e »\ ’\\\ 16 <« | Highly burrowed marl with
>/¥ /L i\ /( -:J) !)ranchving burrows running
a In various directions.
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))& = | Nus | Z | Mottled marl showing narrow
\ N A V4 o burrows.
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J X y 14| k| Mottled marl with rather irre-
| = i N\ g gular burrow patterns.
~ 4 —
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_>\ 0 )K \\‘\\/ Mottled marl with horizons
AR N showing burrows of large dia-
O el et vk hort
—\ 4 a 4 'S.
b > At the base a marl layer with
I \]r il //“A pcbb}zs. ase a marl layer wi
< N V) 7/— ’ 1
W= =
T F-ve- Haos[ 10
9 Chertified, burrowed carbonate,
I H 8 Li' with a characteristic horizon
4 ‘ of large vertical burrows.
I ﬁjo f larg ical
}—
e | s S Y 4 gu‘) /Marlwith carbonate lenses, stuff-
E%E)ﬁ,"i’/—_p) 0 I e § ed burrows present, at the base
Eﬁgw %_E 6 = a conglomerate with carbonate
. 5 pebbles.
%“ Sandstone showing large-scale
O cross-bedding, sometimes bi-
(-(;-) polar, Thalassinoides type bur-
rows present.
a)
z
4(
wn
Z | Sandstone showing large-scale
o cross-bedding, basal part is
P bleached and contains bands
V) of mud pebbles.
% Shale with laterally pinching
a > sand layers, in upper part
-4 j ferrugenous nodules and a few
g O burrows are present.
<
)

In the present study, Lameta sediments exposed in
Jabalpur cantonment, Lameta Ghat, and a small out-
crop near Madan Mahal have been investigated. ‘Three
sections ; namely Chui Hill, Bara Simla hill, and Lameta
Ghat arc described in detail. :

CHUI HILL SECTION

In the Chui Hill a rather thick, well-developed
succession of Lameta Group sediments is cxposed. The
lithounits cxhibit rather differentiated facies develop-
ment and cxposurcs arc good. This section can be taken
as a reference sceion. A detailed litholog of the succession
is shown in fig. 2, while lithological details are given
in Table 2.

In this section Jabalpur Sandstone is not cxposed,
and the succession starts with about 3 m thick succession
of Jabalpur Clay containing sandy intercalations. Some
thin sand layers show graded bedding. In this unit
burrows are scattered, and a few are horizontal stuffed
burrows with spreites.

The Jabalpur clay is followed by Green Sandstone.
The contact between the two is variable. At places
Green Sandstone unit is placed over the clays with a
smooth but sharp contact. At other points, lower part
of Green Sandstone is bleached and may conrain channel
and layers rich in mud pebbles. (see Singh et al., in
preparation).

Lower Limestone is basically a cherty limestone,
highly bioturbated and shows no primary bedding, but
a distinct horizon of large burrows.

The Mottled Nodular Marl is well-developed and
can bhe distinguished into a number of smaller units
depending upon content of carbonate and sand, abund-
ance and nature of burrows. The Upper Limestone
unit is rather sandy with high content of pebbles, while
the Upper Sandstone is not visible, and is probably
covered under the scree of overlying Deccan Traps.
BARA SIMLA HILL SECTION

In the Bara Simla Hill too, well-developed succes-
sion of Lameta sediments is present and exposed along
the ncewly constructed road. The litholog is shown in
fig. 3, while lithological details are given in Table 3.

An important feature in this section is the presence
of a ca. 30 cm thick unit of chertified conglomerate with
pebbles of underlying Green Sandstone at the base of
Lower Limestone. The Lower Limestonc in this section
is rather marly, showing altcrnating bands of marl and
shaly carbonate. Burrows are common ; but the large
burrow of the type seen in Chui Hill are not seen.

The Mottled Nodular Marl shows well-developed
extensive and dense burrows, where burrows of different
sizes are closely packed and running in different direc-
tions.

Fig. 2. Litholog of Lameta succession cxposed at Chui Hill showing
distribution of inorganicsedimentary structures and burrows

(see also table 2).



Table 2.

PALAEOENVIRONMENT OF LAMETA GROUP SEDIMENTS

Lithologic succession of Lameta sediments ex-

posed at Chui hill, Jabalpur.

2.50 m (25)

Upper
Limestone

——QCovered by Trap debris

Pebbly mottled limestone with
pebbles upto 2 cm diameter of
jasper and quartzite, intensively
burrowed, locally  horizontal
Thalassinotdes type burrows com-
mon, otherwise burrow patterns
indistinct.

1.00 m (24)

1.00 m (23)

2.00 m (22)

5.00 m (21)

Mottled
Nodular
Marl

0.50 m (20)

0.50 m (19)
1.00 m (18)

0.20 m (17)
1.50 m (16)

2.00 m (15)
2.50 m (14)

........ Section
1.50 m (13)

2.00 m (12)

2.00 m (11)

0.50 m (10)

Mottled marl with coarse sand,
burrows about 2 cm in diameter,
attern of burrows not clear.
Sandy marl showing extensive
small burrows of ca. 1 cm dia-
meter and on weathered surface
appcar as honeycomb structure.
Alternating hard and soft marl
layers with burrows.

Marl with 10-20 cm thick cal-
bands. Calcarcous
bands show more burrows.

careous

Calcareous marls with abundant
burrows.

Marl layer with burrows.
Calcareous marls with abundant
burrows.
Marl layer.
Extensively  burrowed  marls,
burrows running in horizontal,
inclined directions,

Thalassinoides  type

vertical or
some show
branching.
Shaly marl with narrow burrows.
Mottled marls with rather irregu-
lar burrow patterns.

disturbed due to fault........
Mottled marls showing patchy
calcarcous bands, burrows pre-
sent, mostly 1 cm in diameter.
Mottled marls showing abundant
burrows, most of them about
2 cm or more in diameter run-
ning in all directions.

Hard calcareous marls, often
sandy with horizons of intense,
burrowing.  Burrows of several
sizes occur together running in
horizontal, vertical or inclined
directions.

Soft marls with local concentra-
tion of pebbles.

050 m (9)

1.50 m

(8)

Lower 0.50 m

Limestone

(7

1.00 m (6)

Highly chertified carbonate with
irregular chert layers.

Sandy, chertified carbonate with
horizontal chert stringers. Abun-
dant large burrows of 53-8 cm
diameter and almost 50 cm in
length.

Sandy cherty carbonate showing
only small burrows.

Greyish nodular marl, soft and
silty with carbonate lenses show-
ing, stuffed burrows with spreites.

0.50 m

3.50 m

3.00 m

Green
Sandstone

()

(1)

(3

Jabalpur
Clay

1.50 m

1.50 m

2)

()
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Conglomerate made up of mostly
carbonate pebbles, and a few
of chert,

pebbles and

__quertzite.

Jasper,

Green sandstone showing large-
cross-bedding, sometimes
bipolar. At one point Thalassi-
noides type burrows are present.
Green sendstone showing large-
scale cross-bedding, basal part
and enriched
in mud pebbles. At the bose a
20 c¢m thick band of mud pebbles
scen. A 2 m thick unit in the
form of a channel is present,

sc.le

is often bleached

__ _ filled with mud pebbles and grit.

Ferruginous shale, thinly laminat-
ed with abundant ferrugenous
nodules. Thin sandy inter-
calations present decrcasing up-
wards, a few burrows are scen.
Sandstone and shale intercala-
tions, 20-50 cm thick sand layers
are scen pinching out laterally,
shales contain a few iron con-
cretions.
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UPPER  SANDSTONE — Burrows
common and stout, scattered peb-
bles present.

UPPER LIMESTONE—A gravelly
conglomerate at the base, densely
burrowed, mostly stout and thick
burrows.

MOTTLED NODULAR MARL
(Upper part) —Hard and compact
mottled marls with intensive bur-
rows. A few horizons show faint
primary inorganic bedding.

MOTTLED NODULAR MARL
(Lower part)—friable, soft marls
with abundant burrows running
vertical, horizontal and inclined
directions.

LOWER LIMESTONE—a conglo-
merate band at the base, followed
by a silty limestonce, and alternating
bands of marl and shaly carbonate
(scven bands), burrows common.

GREEN SANDSTONE—Large-scale
cross-bedding.

Fig. 3. Litholog of Lameta sediments exposed in Bara Simla Hill (see

also table 3).
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Table 3. Lithologic succession of Lameta sediments
exposed at Bara Simla road scction, Jabalpur.
............ Deccan Trap............
Upper 2.70 m (I) Sandy limestone with scattered
Sandstone pebbles,  burrowing common,
mostly stout burrows.

2.70 m () Limestone, densely  Dburrowed,

Upper mostly thick and stout burrows.
Limestone

0.60 m (G) Gravelly conglomerate band with
morls.

13.0 m (I) Hard and compact mottled marls
with intensive burrows. A few
horizons show faint primary

Mottled bedding.

Nodular 110 m (k) Friable, soft mottled marls with

Marl abundant burrows running in
vertical, horizonts! and  other
directions.

5.530 m (D) Alternating bands of marl and
shuly carbonate (seven bands),
burrows common, bioturbation
is higher in carbonates than in
the marl bands.

Lower 1,20 m (C) Silty limestone.

Limestone 0.30 m (B) Conglomerate band with pebbles

of green sandstone, chertified.

Green ibm (A) Medium-grained, [riable green

Sandstone sandstone  showing  large-scale

cross-bedding.

The Upper Limestone differs from Mottled Nodular
Marl in being hard and compact and with thick and
stout burrows. The topmost part of the succession be-
comes cxtremely sand rich and corresponds to the Upper
Sandstonc.

LAMETA GHAT SECTION

The Lamecta sediments exposed at the Locus Typicus,
do not exhibit as much differentiated facies as in the case
of Chui Hill or Bara Simla Hill (Fig. 4, Table 4).

The lower part (about 5 m) is a hard, sandy limestone
with extensive burrows of different sizes. Two horizons
deserve special mention, namely a borizon of tiny burrows
appearing as protubcrances (Plate II-4), and another
horizon of faint cross-bedding with low-angle discord-
ances (Platc I-1).
from the overlying Mottled Nodular Marl by a unit
containing laycrs of mud pebble conglomerates.  The
Mottled Nodular Marl shows variability in the size of
arc cxtremely

The Lower Limestone is scparated

terrigenous clastic matcrial.  Burrows
dense.

Matley (1921) recorded a cross-bedded Sandstone
at the basc ol the sequence on the top of Jabalpur Sand-

stone which he considered to be equivalent to Green
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Iig. 4. Litholog of Lamecta sediments exposcd at Lameta Ghat (see
also toble 4).

Sandstonc ; while a finc-grained quarizite was recorded
making the top of the succession at Lameta Ghat. Both
these lithounits were not observed in the present study.

CHARACTERISTICS OF THE LITHOSTRATIGRAPHIC
UNITS OF THE LAMETA SEDIMENTS

Creen Sandstone : Green Sandstonc is a distinct unit
in the Jabalpur cantonment area and ranges in thickness
from 2 to 16 m. 1t is a [riable, cross-bedded, grecn-
coloured sandstone. Scattered and rounded pebbles of
quartz and clay pebbles of green colour are found within
the sandstonc. The sandstonc is friable and mostly of
medium-sand sizc.

In the NE dircction of Jabalpur, this unit disappears,
and is probably also absent at Lameta Ghat. Singh
et al., (in preparation) discuss in dctail the palacoenviron-
ment and stratigraphy of Green Sandstone.

The mature hard sandstone exposed in an abandoned
quarry near Madan Mahal belong to Lamcta scdiments
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Table 4. Lithologic succession in Lamecta scdiments ex-
posed at Lamcta Ghat—ZLocus Typicus, Jabalpur.

............ Top not visible............
5.0 m (K) Soft murls, mottled, very densely

burrowed, finc-grained.

Soft, purplish, mottled sediments

with small burrows and finc

Mottled
Nodular
Marl

()

grained terrigenous material.
Hard, mottled, noduler marls
with coarsc-grained terrigenous
miterial, a
pebble  horizons present.
.......... Continuity not seen..........

0.50 m (M) Hard marls with thick burrows.

1.00 m {G) Sandy calcarcous marls with long
burrows, portly

few granule and

branching
chertified.
Burrowed carbonate layer show-
ing a 3 cm thick clay pebble
layer at the base, and a 15 cm
thick clay pebble layer near the
top.

0.50 m (I)

1.50 m (B) Hard, intensively burrowced cor-
bonates, burrows smaller than in
unit (A).

Sandy carbonate layer showing
tiny burrows, visible as pro-
tuberances, No crab burrows

Lower

0.20 m (D)
Limestone

1.00 i (C) Tassive looking carbounate with
intense horizontal burrow systems,

and a few vertical and horizontzl

shafts.

0.30 m (B) Corbonate band showing faint
cross-bedding  and  low-angle
discordances.

20m (A) Hard, highly burrowed carbo-

nate, patchy greenish in colour,
patchy closcly-spaced burrows.

and may be equated to Green Sandstone although this
sandstone does not show any green colouration. Another
possibility is that this sandstonc corresponds to the Upper
Sandstone. It is quite probable, that at several places
sandstone of Lameta Group (when it is not of green
colour) has been confused with the Jabalpur Sandstone
of Gondwana Group. - However, the nature of sedi-
mentary structurcs, texture, and mineralogy of the both
are different, and as such it should be possible to dis-
tinguish them from cach cther.

Green Ssndstone in Chui Hill shows pronounced
large-scale cross-bedding of lew festoon type with 20-30
em  thick sets (Plate TI-9).
filled channcls and layers at the base of Green Sandstone

Presence of mud pebble

significs that some crosion did take place, at least locally,
at the Green sedimentation. A
systematic palaco-current analysis at Chuai Hill quarry
face, where due to quarrying threc-dimensional shape
of the cross-bedded units is clearly visible shows that

onset of Sandstone

43

the pattern is mostly bimodal with a stronger current
in southern dircction, and the other mode in NW dirce-
tion (fig. 5) (Vor details sce Singh et «/., in preparation).
At one point in Chui Hill a coruplex system of Thalas-
sinoides type burrews is rather evident {Plate T1—7). There
arc no mud layers or mud drapes within the sandstone.
The green colour of the Green Sandstone is aseribed to the
presence of glauconite (Chanda and Bhattacharyya 1966),
which is an authigenic mineral known only from the
MAarine cnvironments.
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Fig. 5. Palacocurrent patterns in Green Sandstone. The column refers

to Chui Hill Scctien.  The single rose dingram refers to the
outcrop necer Maden Ddahal (after Singh et ¢l in prepoera-
tion).

The deposition of Green Sandstone tock place in
an cstuarine channel with rather strong currents (about
1-1.50 m/scc) mostly in subtidal position. The large-scale
cross-beds are related to migrating undulatory or lunate
type megaripples.  The cstuary was in the cffective zone
of tidal activity which caused a reversal in the movement
dircetion of meearipples during ¢bb and flood phases.
The stronger current in southern direction must corre-
spond to the ebb-current, as in the cstuaries and tidal
embayments ebb is almost always stronger than the {lood
current, c.g. Jade bay in North Sea (Dorjes ef al., 1969).

Nature of cross-bedding, pattern of palacocurrent,
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presence of Thalassinoides type burrows, and the presence
of glauconite point to a marine environment of deposi-
The interpretation of Kumar and Tandon (1979)
that Green Sandstone represent {luvial point bar depesits
1s not tenable.

tion.

Lower Limestone : The most important lithology of
the Lameta scdiment is considered to be the limestone,
which is somectimes the only lithology present in the
The limestone unit ncar the base
of the Lamcta succession is light-grey, cream or bluish

Lamcta succession.

in colour, wually containing sandy material, pebbles of
jasper, quartz and other rock fragments, and often shows
irrcgular stringers, lenticular masses or nodules of chert.

The Lower Limestone in Chui Hill
well-developed sandy, chertified limestone. In Bara Simla

section shows

Hill this unit is more like calcarcous marls, while in
Lameta Ghat the Lower Limestone is rather sandy.

Chanda (1963a, b ; 1967) made a detailed petrological
study of these carbonates at Lamcta Ghat. Chanda
(1963a) discusscs that the quartz grains of Lower Lime-
stonc show rounding and have been derived from meta-
morphic and igncous rocks and partly {rom Jabalpur
Sandstone (cspecially thosc quariz grains which show
abraded sccondary overgrowth).  The
mainly f{inc-grained These carbonates show
evidence of algal textures, algal tubes, bird’s cye structure,
and onc grain of oolite (Chanda, 1967). Xumar and
Tandon (1979) record penecontemporancous conglomerate

carbonate s
micrite.

and fenestrac structure (bird’s cye structure) from these
carbonates.

The most evident and characteristic feature of the
Lower Limestone, overlooked by carlier workers, is the
extensive organic churning of the sediments producing
patchy structure as well as well-defined burrow systems
(Plate If-3). On a freshly broken surface irregular,
branching system of burrows is seen (Plate II-6). On
weathered surface of Lower Limestone in Chui Hill,
vertical burrows of large dimensions arc rather abundant
in a horizon (Plate 1—2). These burrows often show a
funnel-like opening, branching is common. Whether the
horizontal chert layers represent horizontal tunnels con-
necting the burrows is uot clear (Fig. 6). These large
burrow systems are certainly dwelling structurcs of crabs,
though they do not show typical Thalassinoides charac-
teristics.

At the Chui Hill section, in the lower part of the
Lower Limestone some marly intercalations are present
which are full of stuffed horizontal burrows, showing
prominent spreites of about 0.5 cm in diamecter ; these
resemble Joophycus (Plate 11-3).

In Lameta Ghat section, burrows are very abundant
and show characteristics of Thalassinoides type burrows.
Some of them are exceptionally long (up to 50 cm or
more) ; one horizon in Lower Limestone shows small,
closely-spaced burrows occurring as protuberances of
about 2 mm diameter (Plate 1I-4). The burrowing and

o

S

Fig. 6.

Sketch ofthe b arrow patterns in Lower Limestone exposed in Chui Hill.
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The large, verticel burrows mey show o funnel-like opening,

minor bronches of the min burrow show constriction near the point of juaction. Itseems that the vertical burrows are also connected by
horizont ! tuanels, which sometimes show swollen arcas (sce also Plate 1—2).
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churning of the sediments (predominantly by crabs) is
so intense that usually no primary bedding is visible.

In one rare example at Lameta Ghat, a 50 cm thick
unit shows low-angle cross-bedding with minor dis-
cordances. This featurc looks like a wave-built struc-
ture during periods of increased energy (Plate I-1).

Chanda (1963, 1967) and Kumar and Tandon
(1979) advocated a shallow marine environment of de-
position, basically in the tidal flats. Additional evidence
in this paper of extensive burrows and wave-built struc-
ture support a tidal flat complex as environment of
deposition.

Mottled Nodular Marl ; In Jabalpur cantonment area,
Mottled Nodular Marl makes the most characteristic part
of the Lameta succession and is about 15 m thick. This
succession is made up of red, green, violet coloured
mottled sandy and clayey marls with apparently abundant
concretions, which upon
rubble. Tew bands of sandy carbonates are present.
Small pebbles arc No
bedding is visible except in rare cases when faint lamina-
tion can be seen (Plate ITI-10). Depending upon the
carbonate content, naturc and size of burrows, content
of sand and clay and pebbles, the succession can be iden-
tified into a number of smaller units.

Mottled Nodular Marl is extensively bioturbated
leading to total destruction of primary bedding and
development of well-defined extensive burrow systems
filled with more carbonate rich material. Upon weather-

weathering produce coarse

scatlcred in certain horizons.

ing, burrows are broken down into rubble producing’

characteristic nodular appearance of this unit, The
explanation put forward by Sahni and Mehrotra (1974)
that nodules of Mottled Nodular Marl represent clay
balls in a fluvial environment do not conform to the
observed facts, as the nodules are of saudy carbonate
and not clay and as such, they are certainly broken pieces
of burrow systems. Kumar and Tandon (1977, 1978,
1979) were first to note that the Mottled Nodular Marl
Is extensively bioturbated and show Thalassinoides and
some Ophiymorpha burrows. Within the burrows a few
oolites were also recorded (Kumar and Tandon, 1977).

A description and discussion on the burrows in the
Mottled Nodular Marls is available in Kumar and Tandon
(1977, 1978, 1979), and hcre a few additional remarks
are made.

The burrows in Motiled Nodular Marl are very
abundant and wusually overlap and coalesce together,
often making it difficult to decipher the individual
burrow systems (Platc II-8, Platc ITI-12). Prcliminary
examination  of that
despite  different basic
pa‘tern and thus can be tentatively assigned to crab
burrows— Thalassinoides The narrow burrows
may belong to the juvenile crabs (Plate III-12). Trey

reveals
the

burrows
they possess

these

sizes same

burrows.

and Howard (1975) discuss the relationship ol larger
Thalassinnides burrows 1o smaller Thalassinoides bhurrows
both in modern and ancient sediments and suggest that
the larger ones are made by adult crabs while the smaller
ones by sinall It is quite likely that these
burrows have been made by only two or three specics.
Such dense burrowing of sediment by crabs is known
only in the marine environment. For the deposition of
Mottled Nodular Marl an intertidal zone arca of mostly
moderate to low encrgy and with dense population of

Juveniles.

benthonic community (dominated by crabs) is visualized.
Kumar and Tandon (1979) also assigned a shallow marine
environment of deposition to the Mottled Nodular Marl,
possibly a coastal sand deposit (Kumar and Tandon,
1977, p. 137).

Upper Limesione : This is a rather inconsistent unit
of the Lameta succession and Matley (1921) has named
it as a local zone. Near the top of Mottled Nodular Marl
carbonatc content incrcascs and a succession of some-
what hard carbonate is present (Upper Limestone).
It is rather sandy and is referrable as calcarcous sand-
stone. Upper Limestone is also intensively burrowed,
but the burrows are larger and stout (sce Table 3, Plate
I11-13). Pebble size material is commonly present.
Kumar and Tandon (1979 record Thalassinoides type
burrows and assign coastal complex, as environment of
deposition.

Chanda (1967) discusses petrography of the Upper
Sandy Limestone (which includes Mottled Nodular Marl,
Upper Limestone and Upper Sandstone) and shows
that algal textures are present bu* arc not very cvident
due to extensive rccrystallization.

The depositional environment of Upper Limestone
is like that of Mottled Nodular Marl, i.c. an intertidal
flat, but with increased carbonate production and in-
crcased supply of coarse-grained clastics.

Upper Sandstone : This unit Is not well-developed or
exposed in the sections studied. Mostly the topmost
part of Upper Limestone beccomes sandier and may
cocrespond to Upper Sandstone (see Table 3).  Usually
this unit is covered under the debris of rolled picces of
overlying basalt. According to Matley (1921) this unit
at Lamcta Gbat is present as fine-grained quartzite ;
though in the present study it was not observed.

In Bara Simla Hill topmost part of Upper Limestone
gets further enriched in sand content and changes to
Upper Sandstonc. It shows abundant scattered pebbles
and is also dominated by stout burrows (Plate IIT-14).
Kumar and Tandon (1979) assign a coastal complex as
an environment ol deposition for this unit.

The cnvironment of deposition of Upper Sandstone
(as exposed at Bara Simla Hill) is also an intertidal
flat, which was under the influcnce of increased sand

supply.
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FOSSIL, RECORD IN LAMETA SEDIMENTS

Lamcta scdiments arc mostly devoid of body fossils.
However, they are well-known for the occurrence of
dinosaur bones. In Jabalpur arca Matley (1921) re-
covercd a good ccllection of dinosaur hones from Bara
Simla Hill which were later deseribed by Matley and
Huene (1933) and assigned a Turonian age for the Lameta
sediments.  One band of dinesaur bones is located just
above the Lower Limestone in a conglomeratic band with
pebbles and boulders. Another hand is about 1 m above
the conglomerate in the red, green marls. A band at the
top of Green Sandstone also yiclded few bones, while
somec hone picces were (ound in Green Sandstone but
with pebble layer (Matley, 1921). It is important to
note that bones show cvidences of washing, damage
and breaking before fossilisation  (Matley, 1921) indi-
cating that they have been transported before being
fossilized. Tt is significant to note that bone pieces arc
associated with pebble or conglomera‘c horizons, thereby
implying that boacs along with larger pebbles were
flushied into the area of deposition {an cstuarine tidal
{lat) by inflowing small rivers after sudden rains.

Sahni and Mechrotra (1974) point out that carni-
vorous dinosaur dominate over the herbivorous dinosaur
in the Jabalpur fauna. Normally in a in-sifu community
herbivores arc always more than carnivorcs.
quently,  Jabalpur
transported assemblage.

Chatterjee (1978) provides a recent survey of the
dinosaurs from Lameta sediments of Jabalpur and ex-

Consc-

asscmblage  represents  a

<

dinosaur

presses the opinion that duc to the presence of tyrannosaurs
the lower third part of the Lameta succession is at least
younger than furonian and may extend up to Santonian,
and postulatcs that the upper age limit may extend up to
Macstrichtian.

Sahni and Mcheotra (1974) recerd a thin band within
the Mottled Nodular 3arl viclding abundant small shells
of Viviparo normalis, a fresh water gastropod. However,
occurrcnce of these shells i a sinsle layer itself indicates
transportation and concen‘ration of shells during de-
pesition—a case of alloch:honous taphocoenosis. It seems
that the small rivers occasionally hringing the material
into the tidal flat were also responsible for carrying fresh
water gastropods io the site of deposition.

1t is significani to note that Kumar and Tandon
(1977) reporicd presence of foraminifers, i.c. Jeculella
sp., Psammophacia sp. and Seccammina sp., which clearly
suggest o maring deposition  of
Mottled Nodular it 1s unfortunate that duc to
untimely death of Dv. ¥, ¥. Tandon a detailed report
of the foraminiferal asscimblage could not be published.

There are o

cavironment  during

few more reports of body fossils from
the Lamecta scdiments of other arcas.  TFermor (1913)
reports one specimen rescinbling Turriiclla, and numerous
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Pualudina from Chhindwara district.  In Pijdura in Chanda
district, about 200 miles from Jabalpur a rich fauna
was collected which unfortunately got lost. This includes
Bullinus, Paludina, and dinosaur bones. Age of Pijdura
fauna is supposed to be Bantonian (sec Pascoc, 1964).

As already discussed, the Lameta sediments are full
of tracc fossils, amongst them crab burrows of Thalassi-
noides typc dominate. The
essentinlly dwelling burrows of suspension feeding or
scavenging crabs.  Such abundance of burrows as
observed in Lameta sediments indicate a dense and good

Thalassinoides Dburrows arc

population of benthonic organisms, probably dominated
by onc or two specics of crabs. Such dense populations
are known only in the shallow marine cnvironments.
Bromley and I'rey (1974) provide a good rcview on the
Thalassinoides-type  burrows and cvidently show their
strong variability in shape, size, branching bchaviour
cte. and that these burrows can be formed by various
types of crabs, i.c. decapods, ocypodes and others. The
interpretation of Lameta scdiments to be marine on the
basis of presence of Thalassingides type burrows has been
doubted by Chiplonkar (1980). No doubt, individual
crab burrows may be present in the fluvial environment
(see Singh, 1978) but dense population of crabs causing
complete bioturbation of sediment is possible only in the
marine realm. Thus, the trace fossils of Lameta sedi-
ments in Jabalpur arca clearly suggest a shallow marine
environment of deposition.

PALAEOENVIRONMENTAL RECONSTRUCTION

and facies of the Lameta
Group sediments can be put into two broad categorics :
(1) Deposits of high-encrgy conditions (cross-bedded sand-
stone), e.g. Green Sandstonc which are dominated

by primary inorganic sedimentary structures.
(2) Deposils of low-energy conditions (Bioturbated car-
bonates and marls), ¢.g. Lower Limestone, Mottled
Nodular Marl, Upper Limestone, Upper Sand-
stone which are characterized by dominance of
primary biogenic structures and almost total
abscnce of primary inorganic structures. The
difference within the different litho-units of second
category lies only in the relative proportions of
carbonate and the nature of terrigenous clastic

The various lithounits

matcrial.

In Lamecta sediments,
deposits of low-cnergy conditions (bioturbated carbonates
and marls) arc much higher than the deposits of high-
cacrgy conditions (cross-bedded sandstone). Tt js already
discussed that the nature of primary sedimentary struc-

volumetric proportions of

tures, both inorganic and organic, in the Lamcta Group

scdiments  demands  deposition by essentially marine

processes.
It may be stressed here that in Jabalpur area, none
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of the lithounits of Lamecta sediments show any evidence
of deposition by fluvial processes.

To fulfill these requirements an cstuarine complex
has been visualized as the model for deposition of Lameta
sediments (Fig. 7). This model is based on information
of estuarine sediments in present day environments (Van
Beek and Koster, 1972 ;3 Howard, 1975 ; Greer, 1975
Reineck and Singh, 1980).

The palacolandscape consisted of an estuarine channcl
varying in depth from ca. 5-20 m with extensive estuarine
tidal flats (mostly intertidal) on both sides of the estuarine
channel. These cstuarine tidal flats were several kilo-
metre broad, and a few small shallow subtidal channels
might have been present within the tidal {lats.  Laterally,
these tidal flats changed into plains of somewhat higher
gradient where numcrous small rivers were essentially
draining the Precambrian basement and parts of the older
Jabalpur Group sediments,

The estuarine channel (sitc of deposition of Green
Sandstonc) was under the influence of tidal currents (ebb
and flood) and developed small bar-like features which
migrated. In the channel, because of medium sand size
of the sediment and high cuwrrent velocities (ca. 0.50-1.50

LAND

ESTUARINE |
«—AREA—> | «<—ESTUARINE TIDAL FLAT —s|<— CHANNEL—>|<TIDAL FLAT »

m/sec) larger bed forms, i.e. megaripples up to I m height
and mostly with undulatory or lunate forms were present.
Migration of these bedforms produced large-scale cross-
bedding.
the bipolar naturc of cross-bedding data, though one dirce-
ton (southerly) is dominant and must correspond to the
Some mud deposited on the Dbars

Reversing current divections are reflected in

local cbb-current.
within the channel and on the margins during slack water
periods were reworked into mud pebbles which occur
distributed within the Green Sandstone.

The sand of the channel was also inhabited by
henthonic organisms, e.g. chicfly crabs which produced
biogenic structures including burrows, However, the
density of population was low and duc (o continuous
reworking of these sediments biogenic structures are
Presence of glauconite in these sands
also point to a marine cnvironment as this mincral is

rarcly prescrved.

known to form only undcr marine conditions.

The cxicnsive estuarine tidal flats on the sides of the
main channcl were scveral kilomctre wide and charac-
terized by gentle rclief.  The small rivers of the adjacent
plains were draining into the tidal flats, some of them
cuding into the [lats, while othcis cutting through the

ESTUARINE

Fig. 7.

Schematic palacoenvironmental model of Lameta  sediments depicting palacolandscape  of Jabalpur arci during Late Cretaccous.
Green Sandstonc represent deposition in estuarine’channel, while the bioturbated carbonate and marls (Low:r Timestone, Mottled
Nodular Marl, Upper Limestone, Upper Sandstone) represent deposition on estuarine tidal flats where dense populition of crabs was
present. The small rivers from adjicent higher landscape provided the terrigenous clastic material. On the land arca dinosaurs rosmed
around. Upon death their bones were transported and deposited in the cstuarine sediments. Ouly the sediments of estusrine channel and
estuarinetilal dits wee peoservel in Lameta sediments.  No fluvial facics is preserved.
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flats and meeting the main estuarine channcl. These
small rivers brought in terrigenous material to the tidal
flats to be reworked by currents and minor wave activity.

On the tidal flats conditions were favourable for
the precipitation of carbonates, and algae were also
growing, thus hclping in binding and precipitation of
carbonates. These estuarine tidal flats had a dense popu-
lation of benthonic organisms, most of them crabs, may
be a fcw annelids and some molluscs. The rate of sedi-
mentation and mecchanical reworking of sediments was
slow which led to complete churning of the sediments
producing a totally bioturbated mottled sediment with
dense nctwork of crab-burrows. The body fossils of
crabs, molluscs ete. were dissolved and destroyed during
diagenesis.

The various facics of the estuarine tidal flat complex
(bioturbated carbonates and marls) were produced in
different gcomorphological setting, causing changes in
the proportions of carbonate and terrigenous clastic
material, and lateral shifting of diffcrent depositional
arcas resulted in a complex facies relationship, and also
development of penecoutemporaneous  conglomerates
which are present at different stratigraphic levels in
different sections.

Lower  Limestone :  Content of terrigenous clastic
material, especially the clay is low, while sand content
Is oftcn high. Tt scems that arca of its deposition was
located more near the low-water line—low sandy flats.

Mottled Nodular Marl : Content of clay material is
high and bioturbation is most intense. The arca of its
deposition was located in mud flats with low energics,
or within the influence zone of mud bringing rivers.

Upper Limestone and Upper Sandstone : Content of larger
terrigenous clastic grains (pebbles etc.) is high, content
of clay is low leading to good lithification. The area
of deposition was more ncar the high-water line where
occasionally coarser clastic material from the adjacent
landscape was washed in or the area was within the

influence zonc of rivers bringing coarse terrigenous
material.
However, these facies within the estuarine tidal

flat arc complexly related and in different areas they
may show much variation. At present, it is not possible
to assign these facies a precise bathymetry within the
tidal flat complex, and the above suggestions about their
position within the cstuarine tidal flat complex are rather
speculative and have been given only to cmphasize that
it should be possible in future, to assign their more precise
situation within the tidal flat succession.

DISTRIBUTION OF ILAMETA SEDIMENTS

Lameta Group sediments arc considered to have a
widce distribution in central and western India and consist
of limestone, sandstone and shales of palc colour and
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fresh water origin (Pascoe, 1964). Beside Jabalpur where
they show best and thickest development Lamcta sediments
arc supposed to be present in Chanda, Chhindwara,
Nagpur, Sconi, Mandla, Narsinghpur, and Saugor dis-
tricts (see fig. 1).

The Lamcta sedimenis in Nagpur and Bhandara area
are made up of carbonates and red green clays and have
yielded remains of dinosaurs, chclonian plates and some
lamellibranchs, i.c. Unio (Pascoe, 1964}.

Lameta sediments arc also known to cccur in West-
ern Narbada Valley in association with Bagh sediments,
and ecxhibit two basic facies: (4) upper—sandstonc
associated with shales and calcarcous bands, (4) lower—
conglomerate with well-rounded pebbles embedded  in
clay and sand with carbonate cemcnt. These Lamecta
sediments have yiclded Bullinus prinsepii and latcrally
grade into Bagh sediments (Pascoe, 1959, 1964).

In  Jhabua arca, the northern exposures arc of
calcareous grit and sandstone with rounded pcbbles of
Jasper, quartz etc., but without body fossils and seem
to represent Lameta sediments ; southwards these
followed by conglomerate and grits along with fossiliferous
limestone of Bagh sediments.

A thin unit of cherty sandstone above the Wadhwan
Sandstone and below the trap in Saurashtra is also re-
ferred to as Lamecta (Chiplonkar and Borkar, 1975).

However, no information is available in the litera-
ture about the facies characteristics and dectails of suc-
cession of Lameta sediments in different arcas, other than
Jabalpur arca. It is discussed clscwhere that Lameta
sediments in Jabalpur area represent deposition cx-
clusively by marine processes in an estuarine complex.
It is quite likely that in somc arcas farther esatward
Lameta sediments may show {luvial sequences as well.
The relationship of Lameta sediments of Jabalpur area
to those near Nagpur and ncar Ambikapur is not clear
at all.

arce

RELATIONSHIP BETWEEN
GROUP SEDIMENTS

BAGH GROUP AND LAMETA

In the Lower Narbada Valley, thin scattered outcrops
of sandstone, carbonate and shale arc present, which
mostly contain marine fossils ; they stretch from Rajpipla
in west to Barwai (Barwaha) in the cast. According
to Chiplonkar and Borkar (1975) thc Wadhwan Sand-
stonc of Saurashtra contains similar fossils as Bagh sedi-
ments and represents NW extension of latter.  Thesc
sediments are referred to as Bagh Group sediments.
The basal part of Bagh Group sediments mostly consist
of a sandstone unit, namely Nimar Sandstone. Larlier
workers considercd Nimar Sandstone to be independent
unit and a fresh water deposit (see Pascoe, 1959). How-
ever, later work clearly demonstrated that at least upper
part of Nimar Sandstonc is marine (Chiplonkar ¢t al.,
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1977, Singh and Srivastava, 1981) and it can be grouped
together with Bagh sediments (sce Chiplonkar, 1980). Thus
Bagh sediments are made up of a number of units, namely
Nimar Sandstonc, Nodular Limestonc, Deola Marl, and
Coralline Limestonec.

The Nimar Sandstone cxhibits an increase in thick-
ness from cast towards west. Near Rajpipla, it is about
170 m thick while in the east, it can be only a few metres
thick or even abscnt, as is the case in the Man River
scction.

The oyster beds and Nodular Limestone units ex-
tend far in the west ; while Coralline Limestone and
Deola Marl do not go so far in the west.  Nodular Lime-
stone is most cxtensive unit of Bagh scdiments and its
thickness increases towards West (Pascoe, 1959).

No outcrops of Bagh scdiments are recorded east
of Barwai town where supposedly change from Bagh
sediments of Lower Narbada Valley to Lamcta sedi-
ments of Upper Narbada Valley takes place (Tig. 1).
Around the town of Barwai a thick bedded rather soft,
whitish sandstone is exposed with layers of oysters (Bagh
sediment). This sandstone is separated from the Trap
by Lamcta sediments with fresh water molluscan shells
(scc Pascoe, 1959).

Blanford (1869) and Vredenberg (1907) consider that
marine Bagh sediments pass laterally into Lameta scdi-
ments, which they regarded to be of fresh watcer origin.
However, Bosc (1884) proposed that the Lameta secdi-
ments, where they are in contact with Bagh sediments,
arc younger and overlie them unconformably.

Raiverman (1975) studied the Nimar Sandstonc,
Bagh sediments and Lameta sediments in Gujarat state
and is of the opinion that these three Group of sediments
are facics variants of the same age. This raises a very
relevant point in that the terms Nimar Sandstone, Bagh
sediments and Lameta scdiments have been basically used
on lithological grounds, but also carry stratigraphic
implications.  Nimar Sandstone represents a sand-
dominant succession which may contain marine fossils
and makc the basal part of the Bagh sediments. Bagh
sediments are basically limestone, marls and shales and full
of marine invertebrates ; while Lameta sediments are
cherty sandy limestones with marls and sandstones, and
devoid of marine invertebrate fauna. Within the Lower
Narbada Valley, the sandstone facies making the basal
part of thc Bagh sediments are referred to as Nimar
Sandstonc. And if an unfossiliferous cherty carbonate
is found at the top of the Bagh sequence it is referred to as
Lameta sediment. However, there are cases where Bagh
succession is represented only by sandy sediments (Nimar
Sandstone) but with marine fossils. In other cases, basal
sandy facics (Nimar Sandstonc) may be absent and the
sequence is only made up of carbonatss and marls.

Singh and Srivastava (1981) discusses that the Lamecta

sediments in Jabalpur area arc lateral facies equivalents of
Bagh sediments (including Nimar Sandstone). He em-
phasizes that the Nodular Limestonc of Bagh sediments
are almost identical with the Mottled Nodular Marl of
Lameta sediments—hboth showing extensive crab burrows
of Thalassinoides type. The only difference being, that
in Nodular Limestone occasional remains of marine inver-
tebrates are found, while the Mottled Nodular Marl is
barrecn of them. In present author’s opinions, most
probably both of them represent deposits of ecstuarine
tidal flats.

The Bagh sediments have yiclded a rich assemblage
of marine invertebrates and various workers studying
different group of fossils have suggested slightly differing
ages. Recently, Chiplonkar (1980) has madc a good rc-
view of the fauna and stratigraphy of Bagh scdiments.
Probably the most reliable of these ages is the one
based on ammonoids, and Spath considercd them to
suggest a Turonian age for the Bagh scdiments (Pascoe,
1959).

Jafar (1981) has been able to obtain a rich asscmblage
of nannofossils from two samples, one from the top of
Nimar Sandstonc and the other from the base of Nodular
Limestone of two different sections. This assemblage
according to Jafar (1981) clearly points out that these
sediments are not older than upper Turonian.

Thus, the age of Bagh sediments can be tentatively
taken as Turonian and younger (at the most cxtending
As already discussed the age of Lamcta
sediments is also tentatively Turonian and younger
(may be into Maestrichian).
and Lamecta Group sediments are synchronous in age

into Senonian).
Consequently, the Bagh

and represent shallow marine deposits of a short-lived
marine transgression in Narbada Valley during Latc
Cretaccous.

Singh and Srivastava (1981) proposed that Nimar Sand-
stone and Bagh beds should be grouped together under a
newly proposed name—the NARBADA GROUP consist-
ing of Nimar Sandstone (Formation), and Bagh Formation.
It is proposed here that the Lametla sediments should
also bc included within the Narbada Group as they are
only an easterly facies variant of Bagh scdiments. Thus,
the term NARBADA GROUP of Singh and Srivastava
(1981) should be widened in scope to include all the rock
units of Late Cretaceous marine transgression in Narbada
Valley and their facies cquivalents.

PALAEOGLOGRAPHIC MODEL
DURING LATE CRETACEOUS

O NARDBADA  VALLRY

In the western part of Narbada Valley and adjoin-
ing areas, i.e. in Pachmarhi, Jabalpur and further cast,
active fresh water deposition of Gondwana type was
taking place during Jurassic and also cxtending in some
arcas into Lower Cretaceous. This Iresh-water sedi-
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mentation camce to halt at dillferent times in different
The youngest scdiments arc cxposed in Jabalpur
area (Jabalpur Group) and its {lora arc correlated with
the Umia flora of Kachchh. The Umia beds scem to be
of Lower Cretaceous age, so the Jabalpur Group sedi-
ments should be of same age (Pascoe, 1959). Recent
studics of pollen and spores of Jabalpur Group in Jabalpur
area, also support Lower Cretaccous aflinity (pers. Comm.
Pramod Kumar, BSIP, Lucknow).
certainly an unconformity and representing a time gap
between the fresh water Jabalpur and marine Lameta
Group sediments (scc Medlicott, 1872 ; Chanda and
Bhattacharyya, 1966).

Based on the palacocnvironmental reconstruction of

arcas.

However, there is

the Lamcta sediments in Jabalpur arca and their syn-
chronous relationship with the Bagh sediments, following
palacogcographic model for the Narbada Valley during
Late Cretaccous is proposcd.

The Narbada Valley represenis an old rift-valley
like structure and was rcactivated during Late Cre-
taccous, probably during Turonian time, a marine embay-
ment developed in this valley. The embayment was an
clongated structure following roughly the coursc of
Narbada River and Narbada lincament (fig. 8). To-
wards west this embayment opened up in a broad shallow
sea, the arca of Wadhwan Sandstone in Saurashira was
also connccted to this ecmbayment and sea. Lastward
A number of small
making small

the embayment became narrower.
debouched in  this embayment,
estuarics and crecks.  Somce small bay like features also
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cxisted as part of the major ecmbayment. This embay-
ment was under the inlluence of strong tidal currents
and possessed extensive tidal flats on the margins. Towards
west in the broader part of the embaynent, shoals and
sand bars must have been developed.  Within the cm-
bayment sandy shoals rising up to intertidal zone were
present. In the channcls of the embayment and the
estuaries mainly sandy sediments were deposited under
the influence of tidal currents which arc represented by
Nimar Sandstone.

On the marginal tidal flats, mainly in the intertidal
zonc Nodular Limestonc was deposited. In the shallow
subtidal-intertidal arcas Dcola Marl and Coralline Lime-
stonc were laid down.

Some of the bays of the main Narbada cmbayment
had negligible supply of any terrigenous material from
the adjacent land. As these bays were somewhat pro-
tected from too strong wave and current cnergy, mainly
fossil-rich carbonate facies was deposited. Sandy facics,
e.g. Nimar Sandstonc in such bays are absent to poorly
developed.  Bagh sediments of Man River scction were
probably deposited in such a bay.

Towards east the embayment became narrower and

had several clongated estuaries, crecks cte. At least until

Jabalpur marine conditions were prevalent in the Marbada

Valley embayment, and under the influence of pronounced
tidal currents and large tidal ranges extensive tidal {lats
were present,

Hoewever, it scems likely that cast of Barwai (the
supposed castern limit of Bagh-type scdiments) due to

| o

I ]

200km
[ |

Palacogeography of Narbada Valley during Late Cretaceous times (Turonian) showing extention of an marine embayment from the west
upto Jabalpur and beyond. A number of small and large estuarics and bays developed in this embayment where deposition essentially
Black patches are outcrops of Bagh and Lameta sediments.

Fig. 8.

by nriae processes took place prolucing Bagh and Lameta sediments.
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heavy influx of fresh water in the embayment the salinity
level dropped down and turbidity of water increased.
It looks probable that around Jabalpur area where Lamecta
scdiments were deposited the salinity of water was slightly
lower than nermal, influencing the nature of benthonic
Probably, more
corals, bryozoans, and molluscs
Only the sturdy crabs and a

community of the cstuarine tidal {lats.
susceptible fauna, c.g.
did not inhabit tlis arca.
few molluses made dense population to produce totally
bioturbated sediments.  However, diagenesis might have
also caused destruction of shells.

The extension and naturc of Narbada embayment
cast of Jabalpur is not clear as almost no information on
the facics of Lamcta sediments cast of Jabalpur arca is
yet available.

The total I'-W extension of Narbada embayment—
cstuarine complex was at least 1000 km, and at least until
Jabalpur, about 800 km from western coast, the marine
processes were prevalent.

In the present-day environments have an
embayment---Bay of I'undy, North America, cxtending
about 300 km from the sca coast, having smaller inlets
within the c¢mbayment with prominent tidal flat sedi-
mcentation (sce de Vries Klcin, 1963).

As already discussed the ume of marine transgression

we

i the Narbada Valley was somctimes in Turonian.
The duration of this transgression is not clearly known.
However, the transgression was short-lived and might have
lasted until Senonian.

A point worth consideration bere is that during Albian
period a major regression took place in Western India,
namcly in Kachchh and Rajasthan wherc shallow marine
sedimentation was taking place since Bathonian or cven
carlier. However, in the western part of Rajasthan basin,
in the sub-surface, Mesozoic sedimentation continued until
Coniacian (Dasgupta, 1975). The rencwed transgression
during ‘T'uronian did not rcach the Kachchh and eastern
Rajasthan arcas {which becamec positive land arcas) but
inundated an entircly ncw area—Narbada Valley, where
there was no earlicr record of marine deposition during
Mesozoic. The Narbada Valley also has an earlier
record of a short-lived marine transgression during
Lower Permian leading to deposition of Umaria marine
bed.  Evidences of a short-lived Late Cretaceous trans-
gression (most probably synchronous to that of Narbada
Valley) arc also present in Lesser Himalaya—Subathu-
Dogadda Zone in the form of Shell Limestone in Garhwal
(Singh, 1981).

CONCLI JIONS

1. The Lamcta scdiments exposed in Jabalpur arca
show two major type of facies : (a) cross-bedded sandstone
facics {Green Sandstone), (b) Bioturbated carbonates and

marls facies (Lower Limestone, Mottled Nodular Marl,

Upper Limestone, and Upper Sandstonc).
2. Deposition of Lamcta scdiments ook place
essentially in an cstuarine complex by exclusively marine
processes. The cross-bedded sandstonc [acies is charac-
terized by dominance of inorganic primary structurcs,
¢.g. bipolar large-scale cross-bedding, and a few burrows,
and denotes deposition in high-energy conditions within
the estuarine channel by the action of tidal currents.
The bioturbated carbonates and marls [acies are charac-
terised by the dominance of biogenic structures, mainly
dense network of crab burrows, and represents deposition
in low-cnergy conditions on the cstuarine tidal flats. No
lithounit of Lamecta sediments in Jabalpur area shows
any signs of deposition by fluvial processes.

3. Burrows in thc Green Sandstone and Lower
Limestone are being reported for the first time. In Green
Sandstonc branched  Thalassinoides type burrows arc
recorded ; while the Lower Limestone exhibits a variety
of burrows, namcly large vertical burrows with horizontal
like burrows, Looplycus
burrows.

tunnels, small protuberances
like burrows, and usual Thalassinoides-type

4. The Lameta sediments represent a facies variant
of Bagh sediments, the former developed mainly in the
castern (upper) part of Narbada Valley. Some lithounits,
like Nodular Limestone (Bagh sediments) and Mottled
Nodular Marl (Lamecta sediments) show striking
rescmblance and are deposits of similar environmental

sctting.  Both Bagh and Lamcta scdiments represent

~deposits of a short-lived marine transgression in the

Narbada Valley during Late Cretaccous time.

5. The beginning of this marine transgression in
Narbada Valley was somctimes in Turonian, the upper
limit may extend into Scnonian, though no precise in-
formation is yct available.

6. The use of name Narbada Group (proposed by
Singh and Srivastava 1981) should be extended to include
all the deposits of Late Cretaccous marine transgression
in Narbada Valley and their facies variants (Nimar Sand-
stone, Bagh beds, Lamcta beds, ctc.).

7. Detailed facies analyscs of Bagh and Lameta
sediments in different scctions is urgently needed to
of Late Crectaceous
Uspecially, no infor-

obtain a morc precise picturc
transgression in Narbada Valley.
mation is yct available about the Lamcta sediments east

of Jabalpur.
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LEXPLANATION OI' PLATES

Prate 1

I Succession exposed in Lower Limestone at Lamets, Ghat.

the Hoammer=30 cm.

(8]

System  of large hurrows in Lower Limestone of Chut Hill.

Tn the lower pert () lorge, thick Thalacssinoides type burrows cre present, (b)

shows a succession with low nugle eross-bedding, (¢)-—burrowed carbonste showing very [int low-angle dipping lemination. Length of

Large vertical burrows may possess a funnel-shaped opening and show branching.

There are horizoatal levels where many burrows may terminate. Some of the vertical burrows seem to be connected by horizontal tunnels.

Length of hammer=30 cm.
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PraTe II

Stuffed burrows showing spreites resembling Zoophycus. Lower Limestone (Unit 6) in Chui Hill.

Small burrows appearing as minute protuberances. Lower Limestone, Lameta Ghat.

Horizonal, flat burrow patterns along with a  few well-developed cylindrical burrows. Lower Limestone, Lemeta Ghat.  Length of knife
=8 cm.

Irregular, branching system of burrows on the freshly broken surface of Lower Limestone, Chui Hill. Length of knife=8 cm.

Thalassinoides —type burrows, showing prominent branching in the Green Sandstone, Chui Hill. Length of knife=8 cm.

Complex burrow patterns in the Mottled Nodular Marl. These burrows are not lithified. Chui Hill. Le¢ngth of knife=8 cm.
Lorge-scale cross-bedding in the form of low-festoons.  Green Sandstone, Chui Hill.  Length of hammer=30 cm.

PraTe 111

Succession of Mottled Nodular Marl, Bara Simla Hill.  Several units are identifiable depending upon the degree of burrowing. In the
upper and lower part Lateasity of burrowing is very high (a, d), in the middle part burrowing is less (c); there is a prominent unit showing
low-angled cross-bedding without any apparent burrows (b).

A broken Chunk of Mottled Nodular Marl showing complex pattern of branching Thelassinoides burrows, Chui Hill.

A piece of Mottled Nodular Marl showing  Thalassinoides burrows of larger and smaller dimensions. The smaller burrows arc marked by
arrows. Chui Hill.

Stout burrows in the Upper Sandstone, Bara Simla Hill. Width of hammer handle=3.5 cm.

Thick, stout burrow systems showing branching in the Upper Limestone, Bara Simla Hill.





