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huam zau bawk si a ni kan ti thei ang' Patriot ropui tak
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;;dhi, Thomas Jefferson etc-te hi ramtana lu chhum
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lung iu emaw te chu patriot an ni kan ti thet ang'
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Geochemistry and nature of protolith of quartz
sillimanite schist from Sonapahar areas West Khasi Hills

district of Meghalaya

V. Vanthanglianal., Jimmy Lalnunmawia2, Laldinpuial, Lalhmingsangil

rDepartment of Geology, Pachhunga University College, Aizawl 796001, Mizoram, India
zDepartment of Geology, Mizoram University, Tanhril 796004, Mizoram, India

Conesponding author: vanteag@yahoo.com

The Precambrian terrain of the Sonapahar area is characterised by the presence of a thin, long, discontinuous
band of quartz-sillimanite schist which hosts the massive sillimanite-corundum deposits. The quartz

sillimanite schists are generally siliceous, SiO2 (60.59-76.82 wt %) and are characterized by high Al2O3 content
with average value 127.22 wt %), low P2O5, Fe2O3and lvtgO, MnO Na2O, K2O and TiO2. Average MgO, CaO, K2O

and Na2O values are generally less than 0.15 wt %.TiO2 values range from 0.13-0.35 wt %. Compared with
the post-Archean metasediments, the Sonapahar schists are richer in SiOz and Al2O3 but depleted in other
oxides. ln Harkers variation diagram, SiO2 shows a linear inverse correlation with Al2O3 and TiO2,but there
are no significant correlations observed with other oxides. ln general, Alzor and SiOz constitute more than 97

wt % in most of the samples. Among trace elements, Zr, Hf and Pb are characterized by high concentration
and low LalTh and Th/U. The schistose rocks are generally low in Sr/Ba ratios (< 0.88 %) and relatively high

content of Rb in contrast to Ba. Chondrite normalize REE patterns of the schists reveals a strongly
fractionated patterns with enriched IREE and low HREE values [(talYb)N = 27.3843.98] with prominent

negative Eu-anomaly. The concentration of V (10.28-51.49) shows the apparent mobility in these quartz

sillimanite schists and the oxidizing conditions prevailed during weathering. Geochemical characteristics

suggested that quartz sillimanite schists from Sonapahar area are derived from post-Archean recycled upper

crust sources and the precursor sediments are possibly derived from felsic rocks and probably not mafic

rocks.

Keywords: Quartz sillimanite schists, Sonapahar, geochemistry, sediment, rock'

Myanmar belt. The plateau is separated from Mikir Hills

in the northeast by the alluvium tract of the Kopili fault

system (Dasgupta and Nandy, 1982). The demonstrable

recognition of Mesoproterozoic granulites in the Shillong

Meghalaya Gneissic Complex (SMGC) is new and their
similarity with temporally related rocks elsewhere in the
lndian shield indicates that the Shillong Plateau has been

a part of the lndian shield since the Mesoproterozoic.

Chatterjee et al. 12007) suggested that the Pan-

African suture passing through Prydz Bay in Antarctica

possibly continued northward into lndia through the

SMGC with the western margin of the suture between

and the Garo-Goalpara Hills regions' The

Shillong plateau is very complex, as the

INrRooucrIoN

Precambrian basement of the Shillong plateau in

Meghalaya, lndia, is characterised by high grade gneisses

which are intruded by basic and ultrabasic rocks of differ-
ent ages. ln Sonapahar area, cordierite bearing granulitic

gneisses, basic granulites and quartz sillimanite schists

were largely exposed. The Shillong plateau, elsewhere

considered a detached Precambrian block of lndian Pen-

insula in the northeast lndia is bounded to the south east

by E-W trending Dauki fault (Figure 1), to the north by

Brahmaputra faultl or Oldham fault (Bilham and Eng-

tand, zootl,t$@est bv the broadlv NNE-ssw tn)

c6-Nc $.ee6fiiltl,b9Utt on. Atlantis Press, Paris, France
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Petrography of Barail sandstone of Champhai-
Mualkawi section in Champhai district, Mizoram:

Implication on provenance and tectonic setting

Malsawmtluangkima Hauhnarl*, Jimmy Lalnunmawial, V. Vanthangliana2

rDepartment of Geolory, Mizoram University, Tanhril 796004, Mizoram, India
2Department of Geology, Pachhunga University College, Aizawl 796001, Mizoram, India

Conesponding author: mstluangkima@gmail.com

The area around Champhai district contains exposed Barail Group of rocks (Oligocene) which comprises of

buff-coloured sandstones with alternating beds of shale and siltstone. This study focussed on the provenance

and tectonic setting of the Barail sandstones with the help of detailed petrographic studies and quantitative

and qualitative moda! analysis by point counting technique. The general lithological units consist of

sandstone, shale, crumpled shale, silty-shale and siltstone. A modal analysis of the 25 sandstone samples

was carried out on selected detrital grains like quartz, feldspar and lithic fragments which indicated that

quartz ranges between 59.75 to 82,25%,feldspar ranges between 1.80 to 6.91% and lithic fragments ranges

between t3.82% to 29.43%. The sandstones belong to sublitharenite, litharenite and feldspathic litharenite

indicating predominant presence of quartz in the sandstones with lesser components of feldspar and lithic

fragments. Different variants of quartz such as undulatory monocrystalline quartz and polycrystalline quartz

and other lithic fragments like schist and gneiss indicate metamorphic source rock. The common occurrence

of micas in almost all the sandstone samptes may also indicate the common occurrence of mica'bearing

metamorphic schists or gneiss in the provenance. Various characteristics of feldspar like strong alteration in

orthoclase, deformed twinning of ptagioclase and presence of micas may be indicative of low to high grade

metamorphic rocks and acidic to basic igneous rocks. On the basis of different tectonic discrimination

diagram usint QFL and QmFL, the tectono-provenance of the sandstones was found to be Quartzose

Recycted Orogen. !t is concluded that the source area might be the tectonically active continent'continent

coltision zone of eastern Himalaya and the !ndo-Burmese belt and that the associated extrusive and intrusive

igneous rocks are prone to weathering and erosion by various denudation processes.

Keywords: Barail Group, Champhai-Mualkawi, petrography, provenance, sandstone, tectonic setting.

Petrographic analyses of major framework constitu-

ents would not have been possible without the invention

of thin-section petrography by Sorby (1880), who also

carried out the first detailed investigation of quartz varie-

ties. Judd (1886) first recognized the influence of climate

on the preservation of feldspars. These early studies

were expanded by Mackie (1899a,b) who also estab-

lished criteria for the recognition of quartz derived from

igneous and metamorphic rocks and the use of feldspar

as indicators of contemporaneous climate.

Provenance studies received new impulses through

the work of Dickinson (1970), who established clear cut

definitions for grain types to improve the

of detrital modes. Subsequently, Dickin-

IxrnooucrloN

Petrography of sedimentary rocks reveal the nature

of source rock of the region and tectonic settings of the

sedimentary basins. Several geological investigations

have been carried out by different workers in Mizoram.

The geochemistry and petrographic characteristics of
Muthi sandstones of Upper Bhuban Formation have indi-

cated that the rock belongs to Litharenite (Lalmuankimi

et ol., 20171. Based on petrographic modal analyses Lal-

nunmawia and Lalhlimpuii (2014) concluded that the

current sandstones are sublitharenite to litharenite hav-
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Effects of frequency parameter due to elastic wave in
monoclinic elastic medium

J. Lalvohbika*

Department of Mathematics, Pachhunga University College, Aizawl 796001, Mizoram, INDIA

Corresponding author: vohbikajonge@pucollege. edu. in

fhe propagation of eilastic waves has many applications especialty in geophysics and engineering. fhey are

used in the detection of notches and faults in ditferent types of materials such as in railway tracks, buried

landmines, seismic activities, and erploration of valuable materials such as minerals, crystals, natural gns,

etc. When the seismic signal passes through different discontinuities inside the earth, the phenomena of

reflection and transmission takes place. ln this paper, the phenomenon of reflection and transmission of
elastic waves due to incident qS\I-wave at a corrugated interface between two ditferent monoclinic elastic

half-spaces are discussed. Ihere erist an irregularly reltected and transmitted wavee due to undulated
nature of ttle anterface, besides the regularly reltected and transmitted ones. Using Ray'eigh's method of
approrimation, the expressions for the reflection and transrnission coeflicients of the regtlar and iregular
waves are obtained. !t is observed that these coefficients are functions of angle of incidence and elastic

comtants and they are greatly influerred by the frequency and Gorrugation Parametel. For a special type of

interfaee, rc= d cos px2 we have computed these coefficients and discussed the elfects of frequency

Parameter.

Keywords: qSV and qP-waves, monoclinic medium, reflection and transmission coefficients, corrugated

interface, phase velocity.

INTnOoUCTION (1995), Singh (1999), Singh and Khurana (2002), Uaias

(1999) and others.
Singh and Khurana (2001) investigated the reflection

and transmission of P and SV-waves at the interface be-

tween two monoclinic elastic half-spaces. Singh and

Tomar (2007) investigated the problem of qP'waves at a
corrugated interface between two dissimilar monoclinic
elastic half-spaces and obtained the reflection and trans'
mission coefficients of the irregular waves using

Rayleigh's technique. Kaur and Tomar (2004) investigated

the problem of reflection and transmission of shear wave

incident upon a corrugated interface between two
monoclinic elastic half-spaces with the help of Rayleigh's

technique. But, there are many experimental evidences

that the interfaces between layers are not perfectly

plane, but they are of irregular in nature. These irregular

natures of the interfaces affect in the reflection and

transmission of elastic waves, Thus, it is important to

Elastic wave propagation is a very interesting topic
that deals with numerous problems in various fields such

as earthquake engineering, geophysics, signal processing,

echography and metallurgy. They are useful in detection

of notches and faults in different types of materials such

as in railway tracks, buried land-mines, etc. The tech-

nique of seismic wave propagation is a tool for investi'

gating the internal structure of the earth and also used

for exploration of valuable materials such as minerals,

crystals, fluids (oils, water) etc. beneath the earth sur-

face, When the seismic signal passes through different

discontinuities inside the earth, the phenomena of re-

flection and transmission takes place. These signals carry

lots of information about the earth's structures and

many such problems are in open literatures, i.e. Chat-

topadhyay and Choudhury (1995), Chattopadhyay et al.

(1997), Dowaikh-and 0gden (1991), Sheriff and (tute-frIpqaccount the problems related with the effects
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Abstract
We examine the formation of multi-word expressions (MWE) and reduplicated words in
the Mizo language, basing on a news corpus (reduplication is a repetition of a linguistic
unit, such as morpheme, affix, word, or clause). To study the structure of reduplication,
we follow lexical and morphological approaches, which have been used for the study of
other lndian languages, such as Manipuri, Bengali, Odia, Marathi etc. We also show the
effect of these phenomena on natural language processing tasks for the Mizo language.
To develop an algorithm for identification of reduplicated words in the Mizo language,
we manually identified MWEs and reduplicated words and then studied their structural
and semantic properties. The results were verified by linguists, experts in the Mizo
Ianguage.
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Abstract

Determination of focal mechanism solution permits characterization of the

earthquake source most effectively with the estimation of fault geometry.

Fault geometry is described in terms of the orientation of the fault plane and

the direction of slip alonq the plane. However, the body wave, surface wave
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forces at the source and seismic

impulse response etc. are used to determine the orientation of fault plail
the direction of the movement associated with the earthquake. Since the
majority of earthquake source processes are either complicated or cannot be

observed directly, it has been necessary to frnd ways to determine source

characteristics from seismic wave motion. The source mechanisms through
P-wave frrst-motion data are determined by acquiring data from local seismic

network supplemented by phases from the stations at teleseismic distances.
Focal mechanism solutions for the events M>4.0 are well constrained.

Although the uniform distribution of azimuth of a large number of stations is
one of the important prerequisites for a reliable focal mechanism solution,
this is not the case for the events (M<4.0) odginated in NER. This situation
worsens in the case of events M<3.0. Determinations of focal mechanisms for
these events tend to near impossible with irst motion P-wave arrival because

very less number of stations record these events.
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Ab.lret
The investigated landslide area is about 5.4 km north of Sairang village on
Aizawl-Silchar road (NH-54). The length, breadth and height of slide are U0

m,20 m and 70 m respectively. The dominant rocktypes exposed in the study
area are sandstone, siltstone and shales and their admixtures in various
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proportions. The main factors for the instability of this area stems from t

intersection of two sets of joints dividing the rock beds into varying
dimensions and the presence of bedding shears and clay pockets/beds with
swelling and shrinkage properties, decrease in the shear strength of

overburden and bed rocks during rainy season due to water saturation and
erosion of shaly layer by scouring action and a high hill slope. Remedial
measures such as; lined catch water drains and chute for channeling surface
water flow along the hill slope; Iining of side drain to prevent toe erosion and
also to prevent water percolation through debris. Sealing/filling of gnound

fractures/cracks with clayey material; breast and retaiDing structures to
prevent toe erosion are suggested.
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Abstract

The drainage system of hodh6t ltrdian riveE repB€nb th€ soul of faith, culturc,
snd tradition of the *v€n sist€r stais, namely Sikkim, Asem, Na8aland, M€thalaya,
Tripum, Matripui snd Mizomm.
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A STITDY 0N THli \vATtin QUA1"IT}1 l'l'A'Tr'i| {1t'

Ct tlTIl Rl\TR, AI7'A'U'1" MIZ()IlA \l

rj,'lf,:ww')t111f,i''4?11

,';,:.,,4ii,i. A{ .tw*t

Rilers are vcry inrpoflaxt sources bfrvater. Water lronr rivers are utiJizeit:lr

|anctl af purposes in agriculture. industry, kaEsportatior, aquacuilure, gnr:r*

nrrte; supp'ly clc linco tirile.,iprmemorial, rivg rvaiers are.used,Sprpr*7ie fii
diffcrcnt day lo day domestic ruilitg Watcr is also an essential natural rsa':i".:
whicl humanig cemot live u,irhoutr lt. Freshwater ecosystcms are ccmsir:rL
as one *rc $ost important.nntur.al resources for tte survival;tity oflai} tbe iir-,ri
orgalisnrs of t}e biospberc. Freshwater t6bitats are of mlrch importance.!o Ea,.J"rrJ
b,r rhc1, occupy a rclatively lmall portion oithe eairh'" ,*.rio, "'l .rrrr*- *the marine and tsnesrria, habitars {Sannz, 20lZj. Jt is thc aiailabjliw rl*ul{
*hich derennines thc nerure, iomposirion *a ,n*aun." of rnresmiil'l:t. (r..:
exploirario4 misusc and pollurion of water arc rcsporriblc lor m;kjnt it -{j;u11.,,::J
unhl lor consumprion" The mounting problerrs of tire de.gradation of'rrrrr n n t.r 1".

f::,li'1uo'l^Tflf1 *11,i u.,*r-,u"ir;*;i ;;;ffi;; iil_,*:;ru 1*
foli*'"'n',, 

*t:willllqhil{,hnri,,11r* 
t31 q;r;;;r1,3. ffi ;-Un

ln the *arlr lime, Chito.iit is q,l psf,()rr.nl 1,rro, *oi oror,r;o iri;ir;o,r.
needed tbr inigorion arrl *tlr#rir
popur,r;*,,,fij u;;;il* ill;fil,;:l*ni Xfil;-f*::l;iffi :rc.irgc r*inr drrrrscd rr:rrrccr rr,rrls u, ir,,.pnIu,*n,niii,_,ailllJl;r.. i,,. ;.. ,,
ir dirtctll; relcted tr.r ikcir ph"r,*ic,rl, I
rtxluad0n lqildt lo irlf{rfirirJii}n ,,1:'l::lf'1*']d 

htolo8iislirrl,.*irl-\' !!:r{ilttiltfjl"i
*ilrrs, sinu{ rt; t;,i,ry;ffiri',i:ll y-it 

".risus': tr1. irr,li,arru$ *iri.r ;*iirr::"*
;is5i:!i;r11r.rJl 8J rh(,u,ri1.1r.i.ir1tllir,,,,,,,llll_..1'"t'ti'l ,i,r tlr. ,r,rt,r .l{,.r,r \'' r ,,,,i,}l:ii;i55i:!i;r11r'rJl 8l lh(, u,rir.x.iirlltlll/ lii ilt 

""1'q11u:' ttll llla.t \1;\tt'l ]11'1tii\'. I fti'itt\':''
it,llfii. lt ir g,;..q,3ttia j,u ,.,t.r, u"r,.:ir. rt.;ttt...

:,Yl,l:t'll'"**, 1,:{r,rc. rrf nmo un,itryirr-t,flni dI u^vlrcnm!trl{l Str$rr, i, Sl I n,,,_n, f,(

NV,--'
'*"fi xI,'1,#,:igcolege

C tznirt\

furmeric,*lieaUnilSpke .!:.ii. li l. r, r r' \
#;;;;;;; o,:^n'* o*n'"bilu De'tt' |ffq'l'nu) h !'| t "''' I .'

Dil P;eroofsome Warer QurtitlParomrters 
ln 'tloirang lliver

Un ipor t,i

Cfiaoron l,leete, WJtq&km

Studiw on Piyslco Cfi emical Characterivticq a nd Fi eh I li v c r t it y

oNaniol River for Environoenlsl ]ustice :
Sathomiuma

iwffi..W.
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