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ABSTRACT

The Eocene sediments of the Jainti

a Group occurring on both the sides of the Tura Range represent the
near shore deposits under shelf facies cond

itions. The Tura Range, running ina W. W. N.—E. E.S. direction,
and the Someswari valley are the most important physiographic features of the Garo Hills. The maximum
height occurs near Nokrek (1417 metres or 4650 feet) on the Tura Range. The Someswari, Krishnai, and
Dalmi are the three important rivers, The whole interior parts of the Garo Hills is extensively occupied by
dense mixed forest. On the northern side of the Tura Range, the sedimentation occurred north of the Darang

normal fault, while these sediments occur south of the Dapsi reverse fault on the southern side of the Tura
Range. '

The Jaintia Group of the Eocene period in the Garo Hills is sub-divided, on the basis of rock units,

into formations, members and beds, relying on the sedimentary sequences as distinct from time stratigraphic
units. The formations are tabulated below:

3. Rewak Formation
2. Siju Limestone Formation
1. Tura Sandstone Formation.

Only the Rewak Formation is further divided into members as given below:
2. Rewak Sandstone

1. Rewak Limestone.

These sedimentary members are mappable units, which have been inco

rporated in a comprehensive
geological maps of the Garo Hills.

INTRODUCTION

The area under investigation is incorporated in the Survey of India topographic

sheet No. 78 K and is bounded by the following latitudes and longitudes (Text-fig. 1):
Latitudes: N 25° 17’ 68" and 25° 31’ 0"
Longitudes: E 90° 11’ 54” and 90° 45’ 0"

The main objectives of the present study are: (1) to enunciate the physiography

of the Garo Hills, and (2) to classify the Jaintia Group of the FEocene period, on

the basis of the sedimentary sequences into rock units (such as formations, members,

beds).

GEOMORPHOLOGY

The entire Garo Hills represent a ru-ggec.l physiography (Text-fig. 2). Most conspi-
cuous hill range is the Tura Range, running in 8 WW.N.—EES. direction. The Tyra
cak, occurring in the vicimt}/ ol the TLAu';F [own {25° 31 N;r ?0“ ]?)' 50" £), is at an elo.
vation of 1219 metres (4000 feet) above l?u: mf'.u..n sea l.cv.(;l. I'he }_llghest elevations, 4650
foet or 1417 metres, is recorded near Nokrek on the Tura l\:mgc. In general, overal] relief

+DProsont address: H. No. K 22/52, Durga Ghat, Varanasi-1 (U.P) —
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in the Tura a - .
mum altitudre:aoplli;;r‘iatcsl[;,m 182‘ ‘metrcs (600 feet) to 304 metres(1,000 fcet). The maxi-
about 609 metres (QOOOg;‘\iat ibra, Siju, and Rewak Songmong are more or less same aqd are
tensively covered by dccni ) ab.O\'c t1'1e mean sea level. The whole area of the Garo Hills 1s fax-
plants, pitcher plants l)la\c] mixed jungles of various shrubs, trecs, crecpers, shade lovmg
steep gorges. Nan%’waibil mboos, and so forth. Commonly, the valleys are c.ut by deep an
A good number of trib )r?’ SU‘}, and Rewak areas are intersected by the river Someswarl.
enrich the channe] of t‘}lltalsles with d'endric pattern of drainage coming down from the hills
the tributaries is the Ro: .OE?SW?.H t.hroughout its course. Most remarkable one amongst
Nangwalbibra where it gju River which .ﬂov-vs from south towards r.mrth an.d debouches -’f\t
River at Rewak, Son meets Someswari River. Other notable tributary is the Rongdik
the Tura Range’ s d.gmo-ng area. It ﬂow.s in E. E. S. direction. The south-western part of
in a zig-zag wa Th]sel(;ted l.)Y .Lhe Dalmi River which flows towards south-west direction
miles). In thwZ.cn t}f Bahr'u R1ver has crossed the Tura-Dalu road at 11.2 kilometres (7
three small hillocks 2 ¢ Bugi River an‘fl Norang River on the east of the Tura-Dalu road,

Tropical mo‘x Qre scen. The maximum altcltufie attained here is 198 metres (659 feet).
dition is usuallv a RETiOA IFYPC of climate preva%ls in these areas. Temperate climatic con-
monsoon fromi& c?lo mplished by the heavy rains. The rainfall caused by the south-west
R pri .tO SCptf?mber ranges from 100 mm to 1200 mm. The rainfall due to

FROH RS 2T the winter season from November to March is very scanty. Most
of the ‘nalas’ and ‘streams’ are dry during the winter secason. The average temberature
goes up to 37°C (100°F.) with increasing humidity throghout the year.

Text-fig. 2. Physiographic map of the Garo Hills.

STRATIGRAPHY

Recently, a few geologists have attempted comparison of the rock sequences of Khasi
and Jaintia Hills and the Garo Hills on the basis of time stratigraphic units. Stratigraphical
aspects of the area were discussed by FErMor (1935), HEroN (1936-1938) and WEsT
(1939,1949) in the memoirs and records of the Geological Survey of India. Fox (1937)
suggested the term ‘‘the Tura Sandstone Stage” to the sedimentary rock which outcrops
on the southern flank of the Tura Range, Garo Hills. Grosu (1954) pointed out that the
«Tura Sandstonc Stage” 1s a lateral fac-ies development of the middle and/or lower portion
of the “Sylhet Limestones’” of the Kha:.sn and Jaintia I—[i.lls. Nacarra (1959)correlated some
of the foraminifera from the Sylhet L‘mCSlOHC. of Khasi and Jaintia IHills with the limstone
of the Siju and Rewak Stages ofithc Garo Hills.

BISWAS (1962) also dealt wu'h the Tura Formation in his systematic stratigraphy. A
prccise summary of the Tertiary Sequence of Assam was recently given by MATHUR and
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of the Garo Hills, gave its .

Evans (1964). Krisunan (1968) discussed the Tura Stage
Middle Sylhet Limestone of the

tematic stratigraphical position and correlated it with the

Khasi and Jaintia Hills. .
The Eocene sediments of the Jaintia Group in the Garo Hills rest on the Pre-Cambriay

granitic and gneissic complex. The lithostratigraphical sequence is presented below in 4

tabular form:

System Group Formation Member Beds
Ferruginous sandstone
Carbonaceous shale
Sandstone .. Fine-graincd sandstone with concretions
Upper Eocene .. Rewak Black shale with their beds of sandy shale
Earthy limestone with [ossils
Limestone .. .
Gray shale with [cssils
S Siju Gray shale
; Limestone .
i Nummulitic limestone
}—’

Ferruginous [riable sandstone (lateritic
soil)

Middle Eocene

Coarsc-grained sandstone with pebbly
beds

Thin coal bed
Medium-grained sandstonc
Tura Thin clay bed
Sandstone.
Medium-grained sandstonc
Lower Focene Thin coal bed
Fine-grained sandstone

Clay bed

Sandstone

Pre-Cambrian granitic and gneissic complex

The detailed characteristics of the individual for mations are described below :

TurA SANDSTONE FORMATION

This formation possesses three lithologic units, namely, sandstone, coal and clay:
The thickness of the Tura Formation is variable and is fairly strewned in the Garo Hills,
on the N.N.E. and southern flank of the Tura Range. The Tura Formation is completel)’
exposed in the Rongju river at Nangwalbibra, in the Someswari river at Siju Arthekd,
and along the road cutting near Tura Town.

” Geophylolog)s 3 (1)




river il:;ii (Ithkl’lCSS of the different lithologic units has been rfleasured frf)m the Rﬁﬂgisu
white t n (TCXt'ﬁg- 1). The sandstone shows two conspicuous horizons, suf: ’

= Bray, fine and medium-grained sandstone. The Tura Sandstone Formation, as
exposed in the Rongju river near Nangwalbibra, is as follows:

Thickness
Lithologic Units or Beds in meires
Ferl"IJ.ginous friable sandstone with thinly bedded of pebbles 9.14
White clay with a few white sandy particles .. 4.57
Medium-grained, massive, gray sandstone . 2.817
Coarse-grained, reddish sandstone . . 16.25
Thin coal bed .. . .. .. 0.504
Medium-grained sandstone and carbonaceous shale 18.290
White clay .. .. . .. 1.291
Flaky coal exhibiting sulphurous efflorescence . 0.608
Ferruginous clay with quartz grains .. . 1.570
Medium-grained sandstone with thin bands of shale bed 27.510
Coal bed .. .. .. .. 0.964
Gray shale .. .. .. oE . 0.808
Coal bed.. - . i - 0.379
Sandstone with fire-clay intercalations .. . 11.069
Coal . .. iie s s 0.758
Fine-grained, gray sandstone with current bedding.. 7.700
Fire clay . s i s “s | 1.903

Base is not visible

The individual beds of the Tura Sandstone Formation are steeply dipping in south
east direction at Siju Artheka.

Snju LiMESTONE FORMATION

The Siju Limestone Formation conformably overlies the Tura Sandstone Formation.
The limestone beds generally dip in south-east direction, but near Siju Songmong they
form an anticline showing dip in both south-east and north-east directions. The axis
of the anticlinal fold in limestone beds plunges 6° towards S.E. One limb of the anticline
dips 12° N.E. and the other limb dips 18° S.E. ,

The Siju beds are also found near Sankinigiri (25° 24' 16" N:90° 16’ 6" E) and the
thickness is found to be 7.60 metres §25 feet). The bed dips 6° towards S. W. The limestone
of Sankinigiri belongs to the Siju Llrr}est'one Formation. Near Darang Era Aning (25° 26
897 N 90° 45' E) the limestone beds dip 10> towards south-cast and they are similar to the
Siju limestonc. At some places, t'he limestone bed contains pyrite crystals.

The Siju Limestone Formation as c.:'(poscd on the left and right bank of the Somes.
wari river between Siju Songmong and Siju Artheka has been mecasured. The s
the Siju Limestonc Form?.tnon as exposed near Thaikam (25° 21’ 93" N : 9

wards east of the Inspection Bungalow at Siju Songmong is given in t

guccession:

ection of
0° 41" E) to-
he following
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Thickness ip

Lithologic Units or Beds melres
Highly Nummulitic and Assilina bearing khaki lime.sto.ne . O.9l4
Thinly bedded, highly foraminiferal weathered khaki limestone 0.758
Less foraminiferal limestone - 1.064
Buff limestone with Nummulites iy . .. . 0.758
Compact, reddish, buff coloured limestone with fairly large foramini- e
.. ;e .783

H:frda: gra); and bluish-gray limestone wifh le.ss forarnini'fera .. 1.114
Compact, buff and bluish-gray limestone with big Nummulites and

molluscan shells . . Q.914
Massive gray limestone with very less foraminifera o 1.266
Compact, cream to bluish-gray limestone with less foraminifera,

mollusks, and calcite crystals .. . . 0.989
Hard, blusih-gray limestone with very scanty foraminifera and chert

nodules 4% . i & “s 2.482
Hard, buff and bluish-gray limestone with Nummulites and calcitic

surface e e o . 1.620
Compact, buff and gray limestone with less Nummulites and calcite

crystals. . ‘e v . e ", 2.432
Massive, reddish and bluish-gray limestone with insignificant fora-

minifera 5 . T ‘s - 1.570
Massive, bluish-gray limestone with less foraminifera e 3.115
Bluish-gray and buff limestone with large formanifera and nodules. . 6.155
Compact, bluish-gray limestone with lesss Nummulites s 3.040
Buff and bluish-gray limestone with high foraminifera (big) .. 7.396
Hard, buff and creamy limestone with fairly large Nummulites .. 6.080
Massive, bluish-gray limestone with high foraminifera and calcite :

crystal .. - - .- . . 3.748
Reddish, buff limestone with large foraminifera and fine calcite

S - “ : s . 3080

Base is not seen

Rewax FormATION

The Revxtak Formation conformably succeeds the Siju Limestone Formation -
i{9€w6a4li PI;?rrréatlon :s w?ll exposed along the Someswari river between Siju Ar‘theka- (250"
il Os-t a(I)ld‘I}{Oh 78" E) and Rewak Songmong (25° 18’ N : 90° 407 E), and between
90° 13,p50” E anapara alo.ng the :I‘ura-Da]u road south of the Tura Town (25° 31’ N:
: ). Threc main lithologic units, namely impure limestone, shale :md sand-

stone, are the important representati i T

. - 1ves of this formati e 1i i

lithologic unit in the chronological sequencel e e sty the Pottemmet:
4

The limestone and s one .
Songmong are dipping in southenens di o (PO between Siju Artheka and Rewak
b direction, varying in the amount of dip from 6° to 12

But these beds dip from 5° ° T
fipping: i e Bt iveetion l»fiths phid alotng Lura-Dalu road. The entire shale beds are.
erent amount of dj ing
P, ranging between 3° to 6°.
98
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The success; i i
Sifu Arthon. zessmn with thickness, ag developed on the bank of Someswari Ripér RERecss
; nd Rewak Songmong, is given below:

. . : Thickness
Lithologic Units or Beds : in melres
Ferrugi o
_ ruginous friable, pebbly sandstone .. ‘s . 2.582
Gray shale : .
iy .. N . 0.658
lum-graj . i o
Goarsl:.nrg;am(:& brownish sandstone - . . 1.416
st grained, massive, reddish sandstone with concretion . 2,917
arbonaceous shale . 1.064
Medc - . . . .« . .. .. i '
¢ ‘m-grained, massive, friable sandstone with iron hollow concre-
ion ) 2.582
Sandy shale . o 0.758
Medlum-to-ﬁne-grained, white and purple sandstone with tabular
cross-bedding .. . .. 2.353
Gray shale . r o " 0.454
Fine-grained, massive sandstone £ e, B . 1.620
Foraminiferal shale . . - e - ue 0.529
Khaki weathering limestone with mollusks and forminifera .. 2432
Reddish buff limestone with less foraminifera and mollusk .o 1.366
Earthy limestone with high foraminifera, mollusks and brachiopods 1.139
Reddish, yellowish limestone with Discocyclina o o 0.608
Foraminiferal shale .. .. . . . 0.379
Brownish, earthy limestone with foraminifera . ad i 1.416

Base 1s not seen

Two more measured successions of the Rewak Formation, as developed in a ‘nala’

at 21.6 and 29.6 kilometres south from Tura along Tura—Dalu road, are shown in the
generalized geological map (Text-fig. 1).
' Structure : The Garo Massif has been subjected to vertical block displacements in
the Middle-Upper Eocene period (Biswas, 1962). There are two main faults, such as,
(1) Darang normal fault on the northern side of the Tura Range, and (2) Dapsi reverse
fault on the southern side (Fox, 1937). The Darang fault runs in north-west and south-
east direction and Dapsi fault runs in east-west direction (Text-fig. 1). These faults appa-
rently played an important role during the deposition of the formations. Many local and
small faults are also observed that disturb the Tura Sandstone and Siju Limestone Forma-
tions. Notable amongst them is the fault exposed near Siju Artheka along Someswari
River which steeply dips towards east. Above the Gudumi River along the Tura-Dalu
road, there is one minor fault. The fault plane dips towards east, at an angle of 16°,

SUGGESTION AND CONCLUSION

In reviewing the present investigation, it would seem from the field observations and
geological mapping that the Garo erlls had be.en tectonically disturbed at Rongrengiri,
along the Tura-Range, ?.nd near Tura Town durmg Lower Eocene period. During Middle
and Upper Eocene periods, the area was not teCtO’“C_"l.“Y dCfOl‘r.ned. At the time of Palaeo-

there was no subsidence and no deposition. During Lower Eocene to lower

eriod, . .
cene p e Middle Eocene periods, the Garo Hills first started subsiding and developed

portion of th
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sedimentary basins where mostly organic materials along with other constituents were
brought from different sources. Thus the shelf areas yieldf.:C! lh.e d01n111a111’1§.r river ang
subsequently beach sandstones, thin coal bed, and clay deposition 11 the Qal'f) Hills. During
middle and upper parts of the Middle Eocene period, the huge and_extensive good (uan-
tity of limestone with mainly microfossils and less amoun.t f)f gray shale _W‘irc F}llep?Slled in the
pelagic basin under marine and shallow-water COl’ldlthﬂS.'SUCCCSSlVC.yl ¢ impure and
less extensive fossiliferous limestone, gray shale with and without fossils, and san_ds,mnc
with iron hollow and solid concretions well deposited near the .sl}orc of the Flcpomtmnal
basin in intermittent {resh-water and marine, and river conditions re§pCCUV01Y which
prevailed throughout the Upper Eocene period. The Uppt?l‘ Eocene sederll(lants were suc-
cessively followed by the Miocene sediments, near Goko, in the Qaro Hills. _

The author is not aware that the present study, especially hthOStm'“ngth status,
has been recorded before in the Garo Hills. The Tura Sandstone Formatl.on of the Garo
Hills is equivalent to the middle and lower portion of he UPPe‘j.SYlh.et Limestone Ste.xge
(Lower-Middle Eocene) of the Khasi and Jaintia Hills. The.SlJu Limestonc FO‘"ma.“OH
overlies the Tura Sandstone Formation which is correlated with the U-pper Sylhet Lime-
stone Stage (Middle Eocene) of the Khasi and Jaintia Hills, as des:crlbed by KRISHNAN
(1968). Discocyclina observed from the Rewak Limestones near 7 ml.l.es post al.ong Tura-
Dalu road is the best indicator to distinguish the Rewak and the Siju -formatlons (after
Nacappa, 1959). The Siju Limestone Formation is conformably overlain b}{ the Re.wz}k
Formation which is equivalent to the Kopili Stage (Upper Eocene) of the Khasi and Jaintia
Hills. The basal part of the Rewak Formation, however, invariably rests upon a shal.e
which is opulent with the fossils like Nummulites and Gastropods. Relying on the Sf:dl-
mentary sequences as rock units as distinct from time stratigraphic units, the correlat{ons
between the Jaintia Group sediments as developed in the Garo Hills during Eocene periods
and the Jaintia Series as exposed in the Garo Hills as well as Khasi and Jainitia Hills during
the Palacocene and Eocene periods, are shown below:

Khasi & Jaintia Hills GARO HILLS
System
Krishnan (1968) Ghosh (1954) Krishnan (1968) Pandey (1970)
Upper Kopili Stage Kopilis? Rewak Rewak Sandstone '
Eocene . : Stage Formation Limestone
S K Upper Siju
YU I Limestone Siju Siju
_ L P Prang Limestone R Stage Limestone Limestone
Middle H P T Lower Siju  Stage Formation
Eocene J E E Nurpuh Sandstone H Limestone
I . =
N LM I
Lower 1 I 1 Umlatdoh Tura Tura N Tura
Eocene | M D Limestone Sandstone Sandstone T Sandstone
AED Stage Stage I Formation
S L A
s T E
Upper p O Lakadong Sandstone G
Palaco- p N 1, R
~cene I E ¢ Lakadong Limestone e
E g A% 8]
S E P
Lower AR Therria Upper Therria
- Palaco- G
cene E Stage Lower Therria
._.—’—//
100
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Itis concluded

ments i.e. (]) Dapsi
taken place near

between the Tur
1n the condition
dominantly clast

that the whole of Garo Hills was effected by two major tectoni‘? move
reverse fault, and (2) Darang normal fault. The sedimentation h:‘“
these deformed portions of the Garo Hills. There is no marked break in
a Sandstone Formation and Siju Limestone Formation, whilc a change
f)f deposition of (he sediments is suggestive of abrupt change brom & pre-
1¢ rocks of the Tura Sandstone Formation to a prcdominantly rinity-slat 5

Calcar . . . . g
s(e ue cous) rocks of the Siju Limestone Formation. On the basis of the sedimentary
mgmb CCs as rock units, the Jaintia Group of the Eocene period is classified into formations,
EF

Lo S, and beds. Oualy the Rewak Formation is, here, grouped into members, viz. ()
shores OrnC, and (2) Sandstone., The sedimentary rock units, as well developed near e
¢ ol the depositional basin under different environments during Eocene periods, are

t}lletmOSt useful indicators in the light of systematized code of Litho-Stratigraphic Nomens-
Clature.
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