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ABSTRACT

The Disang Group of rocks comprises mainly shale, siltstone and fine-grained
sandstone. It is divided into Lower and Upper Disang. The former consists of dark grey shales
interbedded with thin bands of grey siltstone or fine-grained sandstone. In general, the
frequency and thickness of siltstone/sandstone bands increases towards the top of this group
(Upper Disang). The shales are argillaceous and carbonaceous in Lower Disang and more
arenaceous in Upper Disang. In few places the shales and silty beds yielded micro-gastropods,
bivalves and foraminifers.

The purpose of the present study is to locate the fossiliferous strata, to establish the age
of sediments, set a zonal scheme and correlate the same with those of the northeast region,
other parts of India and of the world; to discuss the paleoenvironmental set-up of the Disang
Group, Nagaland.

To fulfill the above-mentioned objectives, investigations for locating microfossil-
bearing horizons were carried out in different areas falling between the latitude 25°30" and
25°45" and longitude 94°00' and 94°45' These areas are covered in the Survey of India
toposheet No. 83 K/2 and No. 83 K/6. They fall under Phek and Kohima Districts. The
localities in Phek District yielded a good number of foraminifera while those in Kohima
District did not yield fauna.

56 foraminiferal species belonging to 29 genera, 23 families, 17 superfamilies and 5
suborders have been systematically identified. Of the total species, 16 are planktic forms and
40 are benthic forms. Among the planktonic foraminifers Chiloguembelina cubensis, C.
martini, C. cf. tenuis, Gobigerinatheka semiinvoluta, Hantkenina liebusi, Pseudohastigerina
naguewichiensis, Turborotalia cerroazulensis cerroazulensis, Turborotalia cerroazulensis
cocoaensis and T. c. pomeroli have been reported for the first time from Nagaland.

In the study area, 3 biozones in Late Eocene are recognized. They are based on the first
appearances and last occurrences of marker species (planktic torammlfera) and their ranges. In
the present study, the classification proposed by Loeblich and Tappan (1988) is followed. The
zones are proposed in accordance with the code of strati graphic nomenclature of India. The
zonation used in the present study is based on Berggren ef al. (1995). The proposed zonal
scheme is primarily intended for the purpose of correlation within Disang Group of Nagaland.

At the same time, this planktic foraminiferal zonal scheme for the Upper Disang Group (Late

Eocene) helps in correlation with the works of Raju (1971) for Cauvery Basin, South India and




Samanta (1973) for Assam, Northeast India. The correlation is based on the ranges of species

of Globigerinatheka semiinvoluta, Cribrohantkenina inflata and Turborotalia cerroazulensis

within the regions concerned.

Correlations of planktic foraminiferal zones between the studied sections show that
Chobama 1 section has three biozones namely Globigerinatheka semiinvoluta Zone (P14),
Cribrohantkenina inflata Zone (P15) and Turborotalia cerroazulensis Zone (P16). Chobama 2
section has no zonal marker. Therefore, no zone has been assigned to it. Chobama 3 section
has been assigned two zones, namely Cribrohantkenina inflata Zone and Turborotalia
cerroazulensis Zone

Pfutsero 1 and 2 sections are assigned 7urborotalia cerroazulensis Zone due to the
presence of the zonal marker Turborotalia cerroazulensis.

Leshemi section is assigned as Taptian (Priabonian) stage due to the presence of
Hantkenina alabamensis and no zone is assigned as no zonal marker foraminifera was
encountered.

Published data on the stratigraphy of the Disang Group of Nagaland suggested a
geosynclinal and/or deep marine set-up but direct evidences of foraminifera and other
paleontological and sedimentological data have not been documented so far. The present study
on Uvigerinids and smaller benthic foraminifera from the south-central part of Nagaland
(around Pfutsero), planktic foraminifera and published data from outcrops from the Westem
and Northem part suggest:

1) Inner shelf facies at Tehai Reu Section and Lotsu Village ection in the western part based
on reported occurrence of Pellastispira, Nummulites and Discocyclina.

2) Middle to outer shelf set-up by an association of larger benthic and planktic foraminifera
and some Uvigerinids (U. cf. jacksonensis) from a locality of Heina Reu section.

3) Lower part of upper bathyal set-up for the localities of Pfutsero 1 & 2, Chobama and
Leshemi, supported by dominant Uvigerina facies consisting Uvigerina cocoaensis, U.
continuosa, U. cf. eocaena, U. glabrans, U. jacksonensis, U. longa, U. moravia, U. cf.
steyeri and U. vicksburgensis. In the absence of fauna on the level above the Turborotalia

cerroazulensis Zone in the study area and elsewhere in Nagaland, we are unable to

establish Eocene-Oligocene boundary.




SIGNIFICANCE OF PRESENT STUDY

1) (a) Confirms a deeper marine (lower part of upper bathyal) environmental set-up for
the Upper Disang Group of central part of Nagaland at Leshemi section, Chobama 1, 2, 3
sections, Pfutsero 1 and Pfutsero 2 sections. Presence of abundant Miliolids and some
Nummulites pengaronensis and Nummulites chavanennsi in association with Osangularia sp.,
Cyclammina sp. and Uvigerina jacksonensis at Leshemi section suggest that the larger
foraminifera along with microgastropods from lagoonal- shallow marine was transported to
bathyal condition. Studies by Raju ef al. (1996) on morphological variation of Uvigerinids
along Bay of Bengal support a paleobathymetry deeper than 350m.

(b) Shallow marine conditions during Late Eocene in western part of Nagaland at
Champang, Chumukedima and Tynyphe wells, Heningkunglwa and Lotsu indicate paleo-shelf
edge/margin is along a belt in western Nagaland.

2) Haq ef al. (1988) suggested a global drop of sea-level around 80m during Late
Eocene. The deeper part of upper bathyal set up during Disang was due to rapid subsidence.

3) The foraminiferal criteria employed to infer anoxic conditions are based on the
approach of a paleontologists by the name of Robertson Reuach (see Chandra ef al., 1993). The
criteria pertinent to our study are:

1) localized occurrence of thick “Uvigerinids”;

i1) presence of pteropods and,

111) pyritised tests

4) Very high percentage of Uvigerinids with pyritised tests indicate anoxic conditions,

suggesting of possible source rocks.

5) Although local/regional variations are known, some of the species of Uvigerinids
from Nagaland support open sea connection but had a restricted circulation at times to deep
marine.

6) Confirms Late Eocene age for the Upper Disangs from the present work with the

findings of Late Eocene markers of Cribrohantkenina inflata, Globigerinatheka semiinvoluta

and Turborotalia cerroazulensis.




CHAPTER 1

INTRODUCTION




CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION

The State of Nagaland is located in the northeastern part of India and has a
mountainous topography. It is bounded by Assam in the west, Arunachal Pradesh in the north,
Manipur in the south and by Myanmar in the east. It lies between 25°60' and 27°40' latitudes
north of the equator and between the longitudinal lines E 93°20" and E 95°15' having an area of
16,579 sq. km.

The geological setting and stratigraphy of this area matches in its broad aspects with
that of Upper Assam. Except the alluvial plains, Ophiolite and metamorphic complexes
occurring along the Indo-Myanmar border, the whole area within Nagaland is occupied by
Tertiary sediments. The Tertiary sediments occur in the Central flysch zone and the Schuppen
Belt. The Schuppen Belt, a highly thrusted zone is known for harboring oil and gas. The
famous Digboi oil field is located within the Tertiary succession of the northeastern extremity
of the Naga Hills. The presence of oil and gas in Champang and near Chumukedima in
Nagaland was located by ONGC and exploration was on for a short period.

The Tertiary succession of Assam, Kutch, Cambay and Cauvery Basins has been the
subject of detailed studies in view of rich oil fields found in these areas, whereas the studies
pertaining to Tertiary sediments of Nagaland have received scanty attention. It may be because

of the remoteness of the area and also by other factors like road, transport etc.
1.2 PHYSIOGRAPHY AND CLIMATE

The state has a picturesque landscape endowed with an enchanting landscape of green
hills, valleys and rivers flowing along deep gorges. A rugged mountainous terrain
characterizes most parts of the state. The Barail range in the southwest and the Patkai range in
the north are the two major mountain ranges in the state. The Patkai range boasts of Mt.
Saramati (3840m above MSL) which is the highest mountain peak in the state, The ridges
usually trend NE-SW. The Barail range enters the state at the SW corner and runs in a
northeasterly direction almost up to Kohima. Japfu peak (3015m above MSL) located

southwest of Kohima town is the highest point in the Barail range. The Barail range forms the

1




watershed of the state, while the Patkai range forms the watershed in the easternmost part of

the state bordering Myanmar. Most of the rivers emerging from these ranges drain into the
Brahmaputra, except the Barak and Tizu, which drain into the Chindwin in Myanmar. The
major rivers in the state are Dhansiri, Doyang, Dikhu, Tizit and Tizu.

Kohima district is basically a hilly region occupying the south-west part of the state.
The town of Kohima, which is also the headquarters of the state, is located at a height of
1444.12m above MSL. It is 74 km southeast of the nearest railway station and airport of the
state. which are located in Dimapur District. The exotic Dzukou Valley in the south of the
district is one of the most picturesque places in the state.

Phek. one of the eleven districts of the state, lies in the south and southeastern part of
the state. It forms part of the Patkai range with roughly N-E trending ridges. Pfutsero, the
highest town in the state, elevated at a height of 2133m above MSL is an important town of the
district. Laniye, Tizu and Sidzu are the main rivers in the district. Kaku, Kheli and Thiza are
the other streams/rivers that discharge their load to Laniye and Sedzu.

The climate of the state is typical of subtropical with rather heavy rainfall. The
maximum temperature during summer is 31° C and minimum is 16° C. During winter,
maximum temperature is 24° C and minimum is 2° C. The monsoon starts from mid-May with

an average rainfall of about 240cm.
1.3 LOCATION AND ACCESSIBILITY

The present investigation deals with the foraminiferal biostratigraphy, paleoecology
and the boundary events of the Paleogene sediments of Nagaland. The present area of study is
located in the extreme south of Nagaland state bordering the state of Manipur. It lies between
latitude 25°30' and 25°45' and longitude 94°00" and 94°45' in the Survey of India toposheet
No. 83 K/2 and No. 83 K/6 (Fig 1.1). Pfutsero, the sub-divisional headquarter of Phek district
is 70 km from state capital Kohima and is about 150 km from the nearest railway station,
which is at Dimapur, and it is about 144 km from the District Headquarter Phek. For the
present study the samples have been collected from different localities at Khulazu Bawe,
Khulazu Basa, Phesachodu, Chobama, Zamei, Pfutsero, Pfutseromi, Glory Peak, Mesulumi,
Chizami, Meluri of Phek District and Jotsoma, Kohima, New Secretariat Complex, Lalmati,
Zubza, Pherima, Kigwema and Jakhama of Kohima District. The localities in Phek District

yield a good number of foraminifera, whereas the locations in Kohima District are not yielding
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fauna. Hence, study has been concentrated in the fossiliferous localities of Phek District. Most

of the study areas in and around Pfutsero are accessible by unmetalled road
1.4 METHODOLOGY

1.4.1 Field Work

The geological maps prepared by Geological Survey of India, Oil and Natural Gas
Commission and Directorate of Geology and Mining of Nagaland formed the basis for sample
collections. Samples were collected from various litho-units and concentration was made in
collecting samples from calcareous shales, siltstones, black shales and thin parting of claystone
and also the sediments containing mega fossils. Very close and systematic sampling has been
carried out to establish the stratigraphy of the sedimentary sequence. The standard
micropaleontological techniques were adopted in the collection of samples. Very close
sampling of 10-30 cm gap was carried out in the field. A total of about 500 samples were
collected and studied from 10-11 sections.

Based on the absence or presence of foraminifera, the sections studied were broadly classified

into two categories. They are:

A) Sections without Foraminifera

1) Kohima — Kigwema — Jakhama: Random spot sampling was carried out in this section,

which lies along the Kohima-Imphal road on the National Highway No. 39. The bearings of
these areas are as follows-Kigwema village (25°36'08"), Jakhama village (25°35'39", 94°3'
33").

2) In an around Kohima town: Samples were collected near Naga Students’ Federation
Martyrs’ Park (25°39'23", 94°6'11"), along the Kohima Science College road (25°40'11", 94°
4'33") and at the New Secretariat site (25°42'24", 94°6'31") and processed.

3) Kohima — Chumukedima section: Random spot sample collection was carried out at Lalmati

cliff (25°44'08", 94°00'48"), Pherima village and near the Patkai Christian College,

Chumukedima.

4) Chetheba — Khulazu Bawe - Phesachodu section: A traverse was made along the road that

links Chetheba town (25°40'13", 94°16' 08") and Pfutsero town and samples were collected
near Khulazu Bawe village (25°38'28", 94°16'56").




5) Pfutsero — Meslumi - Yoseba — Chizami section’ A traverse along the state highway (Phek

road) was made from Chizami to Pfutsero via Yoseba and Mesulumi. Samples were collected

from every possible exposure and processed.

6) Meluri - Akhegwo section: A traverse of 12 km was taken from Meluri town (N 25°

41'23" and E 94°38'18") towards Akhegwo. Samples of siltstone and shale were collected and

processed.

B) Sections with foraminifera

1) Pfutsero 1 section: This section is along the state highway that links Kohima with

Pfutsero town. It is located about 200 m from Pfutseromi Village gate towards Pfutsero town.
The section bears Latitude 25°34'03" and Longitude 94°17'43".

2) Pfutsero 2 section: This section is located about 2 kms from Pfutsero town towards

Phek and lies opposite to Rikuzu colony. The bearings of this section are as follows: Latitude
25°34'02", Longitude 94°18'23".

3) Leshemi Village section: This section lies above the village of Leshemi on the road

towards Khezhakeno village. The bearings of this section are; Latitude 25°32'10",
Longitude 94°14'05".

4) Chobama 1 and 2 fault section: The Chobama land 2 sections are separated by a

local fault and is about 100 m from Chobama 3 section toward Chobama village. This section
bears Latitude 25°33'43"and Longitude 94°19'27".

5) Chobama 3 apple tree section: This section is located along the road that links

Pfutsero and Zamai Village. It is two kms from Chobama village towards Pfustero.” The

bearings of this section are: Latitude 25°33'42" and Longitude 94°1927".

142 Laboratory Work

Standard micropaleontological techniques were adopted in the processing and
preparation of the samples. A precise methodology of the laboratory works engaged in

studying foraminifers is given below:

1) 50 gm weight of each sample was processed. Weighing was done using a digital balance of

Aman Scales (P) Limited.




