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Chapter-1

INTRODUCTION

Geological field work is the primary means of olaining geologicalknowledge and to
master the lechniques of the study of the exposures of the rocks of that area.
Especially, for the students of zealogy, it is a compulsory topic as without having
geclogical field work the study of subject gealogy is incomnlcte.

The geological field work generally involves examinations of the outcrops of the rock
bed o, rock hodies, structural features, minsralogy, stratigraphy as well as fossils
present in the rock bodics. 1t is the duty of the geologist to examine all these carcfully
m insight and to know about the geological history of area of the study. To achieve
this, it is necessary to possess a sound theoretical knowledge in Petrology,
Mincralogy, Structural geology, Paleontology  and  stratigraphy.  Geological
investigations leading to discovery of economic mineral deposits, in any arca can be
undertaken conveniently if the worker in the field is aware of the principle governing
the ongin and distribution of such deposils in nature. 1t is therefore, Leld work is
compulsery for the student of Geology andthat is why the department of geology
of Moreh College, Mareh amanged a field work at Kwatha Village, ‘l'engnoupal
District, Manipur on 16" Apeil 2022 (o give first-hand knowledge  about the field
work under the guidance of 1. Nilapati Devi, L. Harmony Devi, L. Vikram Singh,
Akbar Shah, Debendra Sanasam of the DtpHIlm::nt-

CHAPTER-2
LOCATION:

Kwatha Village i3 located in Moreh sub-division of the Tengnoupal district of
Manipur and is located in south-castern part of Manipur. I is nearly 104.1 km via
NHI102 from Imphal, the capital city ol Manipur and 17,1 Km via NH102 from Moreh.
It lies approximaiely the latitude 24°] 932N and longitude 94° 1729 E_The Kwatha
area provides an opportunity  for studying the various features relating to geological
studies.

INHABITANTS:

]
The inhghitants of Kwatha urea are Meitei community of Manipur. They are simple,
honest, friendly and coeperative. The peapleof this ares speakMunipuri language,



FOPOGRATPHY AND PDRAINAGT -

howatha = entirely a hilly Fegiom it bs abowt 385 metres above sea level There are
A rgged hillock and deep porges. The dramape of the Kwatha arca s
controlled by numbers of streant. Most of the stream get thry durmg warier seasonand
fed bywater during the rainy scason '

CLIMATE AND RAINFALL:

Gencrally the cold climatc prevails in Kwatha village during the menth of November
December and Januar . And. there is a hot climatic condition througheut  the zar
cxeept winler and maxaimum rain falls during Julv and August

VEGETATION:

Duc to high rainfall. the area grows green vegelation.  The forest areas of Kwatha
have mixed tvpe of vegetation, The hill slopes are seen to be covered with hamboos
and crecpers.

AGRICULTURE:

Though. there is high rainfall in Kwatha, the urea s less cultivated due to the rugged
wpography. The main agricultural product is paddy. The other crops are potatoes.
mustards. vegetables and fruits.

TRANSPORT AND COMMUNICATION:

The Kwatha village is not so well communicated. Moreh is the nearest own of
Kwatha village lmphul-Moreh road or NHIOZs the only road which conmects
Imphal, the capital city of Maunipur Imphal arport is the nearest airport of hwatha
Thevillage is connected with NH 102 with blackiop road and arca in and around
K watha are connected by smull gavel rouds T most ol the arcas people trasvet by

vehicles, Kwathia is the  border vallage of Mardipur,
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Fig. 1 Map showing the study area,

Chapter -3

METHOD OF TNVESTIGATIONN:

The area under sludy comprizses vanous lypes ol rocks cg. [gneous, sedimentary and
metamorphic. Though two methods of investigation, e.g. mapping and sampling were
to be adopted. but due 1o no availability of map only one method ic. sampling

method was followed.

During the course of field work, different types of representative’s samples were
collected on lithological and structural varatiom points for detailed studies the
different samples were collected from the same location showing dilferent soructural
and other lithologicalvariations, Pue 1o factor like soil cover dense forest and other
difficultics, colleetion ol sample at regular interval was nol possible in all the tme.
Field photographs were laken with litho-slratigraphic and  structural

wherever necessary.
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Chapter-4

EQUIPMENT UsED IN THE FICLI? WORK.
The tollowi i
OWINE equipments Were uscd during the fieldwork,

A geologist's hammey-

A geolopist's ccabioms .

other mfhnicizT;T}z;;ﬁé‘tizgl :Edmall}" from th-:is;u !:LSE{! by blacksmiths,carpenter and

provided with wood :!I‘I‘Llﬂlltr have on j:,hrsaJ and one flat end andgenerally
- vden handles. The flat end is used fortrimming and sizing the

sp;nl:lﬁll.‘:llﬂ. Hammers of hetter Quality are generally made up of tough  stecl,

J.JI.]JJ:nduELE uponthe nature of the wark, hammers of suitable size and weight are

chosen. Common geologic hammer wei gh about ore kilogram.,

A haversack:

A haversack is used for carrying the specimens/samples collected in thefield, It is also
used to camry other ilems used during the course of feld work,

Satchells:

Satchells are bags, made wp of cloth oF paper, in which the individual
specimens/samples are placed ulong with their labels. The number of satehels Lo be
taken depends on the number of specimens/samples likely to be eollecled during the

fieldwork.

Clinometer compass:

The Clinometer compass however is Lhe mosl useful and essential equipment for

geological field worlk of anv type. The equipment is used tordetermination of the

amount of dip of an inclined surface.

Field Note hook:

pl ~H ervation in the field Ovdinary or
kecping record nf ohservation 1 ield ¥

1 - hoal iy used for ; .
L fisld g pue Je for taling dovwn notes regarding the observalions

ball pointed pencils are Very sLitub
made in the ficld.

Camera:



A camera is essentia] equipment during
exposures with lithological vasation
Turther studics in the laboratory,

the course of feldwork. Differenttypeat
ilong with notable structures in photograph for

Pocket Lens:

A pood pocket lens is necessary during the field work. Minerals and fossils present in
the rock encountered in the lield can be identilicd with the help of lens,

Acid Bottle:

Acid bollle containing HCL is necessary during the field work to identify the
calcareous rocks, ey, limestone. I a drap of 1ICL is put on limestone cffervescence
will produce.

Toposheet:

A topographical map representing the physical features of the area, such as mountains,
hillocks, rivers, streumns, roads, footpaths ele. are used during thecourse of the field
wirk, Such a toposheel provides a very convenient means of studying the arca
concerned hoth geoalogically.,

Chapter-5
GLEOLOGY OF THE AREA

The proper geological studies in the N.E. repion was started ooa century age who
were basically searching for the cconomic mineral deposit. Theearliest genlogical
reference of this region was given by Jenkin (1835) who worked on Limestone and
coal deposits of this region. Later un many pioneer seologist such as Medlicon
(1869). Simpson (1906), Wilson & Metre (1833). Mu[]:mr & E"'PL'M 119"54.} ﬂﬂj—'
Geologist like Shrivastava (1974} and Dasgupta of GSL did srl.lhatantml work in ﬂus1
region, The pioneer seolopist, Pascos (1312, 19 Ir_lj had Elrlsﬂ gives a good account cwt_
geological information of this region. Because of vast thickness ﬂ“d_ d"v“*'*'*{l.i““ﬂ"t of
complete geological sequence of tedtiary rlu.ck,ﬂw .‘-il'lLL"]}: area nccupies an imporsant
position in the geology of India, By studying the area. it is interred that the studied

areq can be divided into 3 groups ol rocks gealogically such as -

Ophiolite Suite and (111} Nogu Metamorphites.

(1) Disang Group (11)



’

(1:]: Dlﬂ&ﬂg. Gm}ip‘. T the: study area, the Disang Group of rocks are well exposed
with the strike direction of NNW 1o S5E dipping tow

vith the ards East. The amount of dip
varies from place w place. The

| 1 . Disang group of rocks can be divided into two
formations viz. Lower Disang and Upper Disang, Lower Disang is characterized by
rock such as phyllites, slates, praphile-schists, etc. and the Upper Disang is
charatterized by splintery shale with fine grained sandstones,

(i)  Ophiolite Suile: The wrm "ophiolite” was first used by Brongniart as early as
1827 10 describe serpentinites and found use only in Curopean and Russian literatures.
Al present "ophiolites” refer to a distinetive assemblage ofmafic to ultramafic rocks
often capped by layers of sediments interlayercdwith voleanic. In the study area, the
ophivlite rocks are represented by serpentinite whd peridutite.

(iii) Naga Metamorphites:The term Maga Metamorphites was  introduced by

Brunnschweiler (1960) primarily for metamorphic rocks viz. quartzite crystalline

limestome,  phyllite, marble, mica schist,” gneiss. sheared pranite  and

minorserpentinite. In the study area, the Maga Metamorphites are represented by
quartzite, phvllite and slate,

The geological sequence of the study area established by the present study as well as
I comparison with the previous established work is as follows -

Table-1: Geological Succession ol the Study Area

Agre Grroup b | Rockivpes
I
Recent Allviwm Alluvialand recent

| rSedimf:ms

Upper  Grey shalewithflagey
Isandsmnm-;-

Focene  [[isang, ——— |

Dark shﬁles with tlagey
sandstones
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Chapter-6

DESCREIPYION OF THE ROCK TYPES

The following rocks types have bee

fieldwork encountered in the study are during thecourse of

Sedimentary rock:

Shale: Shale 1s a fined grainedsedimentary rock of argillaceous composition. Shales
are generally characterized with a distinet feasibility parallel to the bedding plane and
are made up of very fine particle of sill grade and to some extent of clay,

]
Candstone: Sandstones are mechanically formed scdimentary rock of arenaceous
group. They oecur as massive and well hedded, They are found to be associated with

shales. The color of sandstones varies from brownish to grayish, The fernginous

candstones are alap ohserved, The Disang sandstones are [iner than Barail Group of

sandslones.

Melamorphic rock:
tapiorphi chiefly
e uartziles  Wre granular metapiorphic  rock l:{'lmpDE.Ed- chieth
o .;? iy f quarlz Quarzilesare cesulted from the recrysallisation of
i oraind | ; tilfe = | o
“h":ﬂsﬂm"e fi ihe influcnee of .contacl and dynumic metamorphism. It is wenerally
sandslones under e :
1 fi : grained.
very hard, strong, dense and uniformly £
Moreh arca Slafu iw o [ne grained metimorphic rock

e metumorphisim uf‘nrgillacculuﬁ r-::.nu!r: l.ikf: n:-!nl}- and Hhme.s-' Tt
and is a product of regIoME 1 e which can be peaelity split into thin sheet ]-um ing
is characterized DY @ Hmt_}: {fkﬂ: lf cleavage is due 1o pum!lnlel urmngemcu‘rl. of Dlaty
parallel smooth surface. TS 817 dominant siress dunng melamorphus.
and flaky mincrals ©

Ylate: Slates are also 5&¢h at

f slate under the



_ clamorphic rockofeomplex silicate
dyngmo thermal metamarphism of slate,
> and quarlzite grain show [oliated

Ntermed; :
ediate Slage in the melamorphic transformation of

glates to schist,
Ultramafic rocks;

Peridotite: On the has gt

asis of the Imneralogy, peridotite is divided into followin g clagses:
Dunite; Dnite 15 greenish, massive and e
alivine with [ew grains of chromie and 1
increase of enstatite the rock

npuct ultramafic rock. It contains relicts of
nagnetite. With the decrease of alivine and
: ; Passes e peridotite. Olivine is present in the varving
amerant with varymy degree of freshness Tt s eubedral to subhedral and dark reddish
brown in colour, The minerals constituent show

! penoblastic granular with interlocking
argIns, :

Harzburgite: Harzburgite is the most dominant peridatite. It is blackish o grayish
black ™ colour, but shows shades -of surlace development on account of
serpentinisation and achillarization. Tt is hord and compact. Small scale joints are
developed on account of shearing elfeets. The rock is susceplible to alteration but not
like dunite, which shows higher degree of alteration amongst the ultramafhic.

Lherzolite: | herzolite is generally dark green tw greenish black in colour and shows
high degree of serpentinisation. Meneralogically, the rock is composed of olivine and
a few opague grains. The grains are highly racrure and show 1'11'-'3_“‘_5'3 ﬂ“'ﬂ'_ﬂti‘:“l fIneng
the grain boundaries and changes to serpenting with lne relsase of iran oxide.

E:haprfrr'f
STRUCTURES

; i ' I:let'n-r'e;en the different parts ol o rock and are
8 - he defined as relationshi . , ;
mta:u':jmff—s "'_‘E'F . diastrophic movement. The structure ¢an be studied both in the field
3 LLir'LEllﬂf}Ei 0y li}u the help of microscepe. The difterent structures observed in the
d in laboratory wi

Study are ag follows:

BEDDING PLANE:



Bed is defined as the smallest lithological unite. Bedding plane are observed to be

deﬂ.’ElﬂpEF] .in the shale and sandstone. The bedding planes in fact arc the
characteristics features of shales. t

JOINTS:

Joints are the fracture developed in the rock due Lo the relative movement where there
has been no displacement in the study area.

THRUSTS:

;
| hrusts are low angle reverse fault. The dishang shale in the study area i3 found to be
thrusted.

FOLDE:

Folds are undulation or waves cxhibited by the rock. [ olds are found Lo be developed
by shale i the study arca. Symimelrical and asymmelrical types of folds are observed
in most of the shales.

F.."'LULT.

Those fructures alone which there has been relative movement of the hlock pass each
other are termed as Faults, The entire process ol development of Iracture und
displacement of the block against cach other i termed as faulting.

HOBNAIL:

-

The siructure can be seen in the ultramatic particularly in: the herzburuite, The
struciure is formed by differential weathering. The hard minerals like bronwile
retained in the rock and soll mincral removed as shown m phumgrﬂph.

In the study area, the Disang Group of rocks arc well exposed with thestrike dircetion
of NNW to SSE dipping towards Last. The amount of dip varies from place to place;
The Disang group of Focks can he divided inlo two formations viz. Lower Disang and
Upper Disung. Lower Disang is characterized by rock such as Phyllites, Slulu.es.
graphite, schists cle. und the Upper Disang 1s Iulu1ru-.:|cr'1;r.c.:d by splintery shale with
fine grained sandslones. _




Chapter-8
LCOMOMIC ASPECTS OF THER AREA

The study arca is economically important from the point of viewof the occurrence of
“r'ﬂ.ﬂ'-' deposits of shale, sandstone, ultramalic, rock containingchromitc and other
minerals. Shale can be used as road materials. The sandstones may he used a3 road
material as well as huilding stone, The hard fine sandstone can be used as sharpening
stones and tiles for [ooning, It ¢an also be used lor eonstruction of monyment. The
varous ublramalic rock found in the aren can be used building stones and the Toad
materials, The polished block of serpentinite can be used as decorative stomes.
Chromiwm is used in the manufacture of chromium compound like chromate, bi-
chromates, chromic acid, cte. und also used in the metallurgy and refractory industry.
Ouartzite is widely used in building and road construction. Henee the Kwatha village
of Moreh sub-divisional area of Tengnoupal district can be regarded @5 an
economically important arca for Manipur.

Chapter-2
COMCLUSION

The geolopical ficldwork in Kwatha village gives us a wider knowledpe sbout the
petrology, structures. siratigraphy, ropographic features, vegetations, climate and
ceonomic aspects ol different rock type and minerals. By the field work we acquire
knowledge of handling different ficld equipments such as clinometer compass.
hammer, altimeter. loposheet gic.

From the ficld study it has been ohserved that Kwatha area is geologically imporiant,
there are vast depusits ol sedimentary rock and wiramafic rock and also there exisl

different geological struclure,

From the study of area we have learnt the peojogical history, stratigraphy. mode of
oeeurrence and environment of deposition of the dilterent type of rock. Afler studying
the area we could get the idea that the aren comprises three groups af rock viz.
Ophiolile suite of Upper crelaceous age. Disang Group of Middle Focene age and
Barial (roup of Oligogene age. From the economic point of view it hs been observed
that the area has deposils of Clromiteswhich can ming for the industrial used and also
there are deposits ol sandstones and ultramatic rocks which can be  used 25 roal
materials, byilding stones and decorative stones. Hence, the Kwatha arca can D¢



regarded as economically important one and geologically the area as a whole js

sedimentary area belon ging to the lertiary age.
Lastly, 1 would Tike to mention that the geological ficld work not only impans
knm-.flﬂ-:ige about geology but also gives us the apportunity to learn about the student,
teaching staff and people where we did our field work
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