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>1. qr1-qT ?sq qt+ rf.lc ot-lt

{al il qz{rls -s ccrd Tcvlr E-stRe ttSrr"m eJqe ?rr1{r I

tttKl 'fRfri ql tFrftn ( Tura Sandstone ) qt" stffi efRRl
<u{ TtFrflrFF ( Cherra Sandstone ) ?q erqlc .qcsth g_st&a
dq art ?qra r

$tc{1 qa urr ftqtq+q irrq tlftb{ cs fu{ etG<qht
fcfqE qtrs et srrbtq q{re atRGs +rr qh r f-tt<E.q ( Spiti
shale ) srrilt bflrrtas ?cfibr iqn <c\frr rs fi{Frfi R&e
qRs iltt rQ-rq{ qwQ e&h E<t ?cra I

s,flEsT {G1

slr 4ttlrs'l fr{q p11 {t{ sti {,1vri rfqt{ €ot{s <6b qR 
r

cR rqRl "s" qtf ".t" gbl gt | ,e, g(b1t{m'tfeRs qtT,q,
slril uq {ttqRs | rcciarq .$, siril$ q(,iqtrFs gtBF {F,
cililq I

w{rfuwfifuN'l
rqtrrl qr sqwc?r ctqs atsl frftb co slr qfrc qqqr{ fi{s

+R qFalsqs <ci qtrqtur ssrbt+ "tfifrs +r1sh r bff<qrscl
o'r "itR ftrtr taqfi qt+ frqFr eftc+f<rfr ftqh ctcs srll
rQ-{q{ ecrlEn e&Elr{ ?{cq I

aq< ffio
q"tqlt<lq sri @fts csdq li.fi +<ts qt+ lltr sfu w-qr{

efsbt Erts ag rFror gfr+t vetb I r+tr*.t qq fifd qlr dcs
Rgta Rt-b rltr qfio Rsctq r rfc qi qtrartol srcb'tq qhvRl
qt{tqrht cfill rtt tt{, csfiil crrT q1 vtpt eQ q<rbR rtqs
fitsr bltctqas ?cfib ETe q+t cq{.l{t{ r el qsn sfis (€b
oR qrq Els-lEt qt" {ril '|tqtrs qo lrft.r rqqt Flrrtvrr
rQ-lEd efrh art tqrE r



s{ R6tTr "tfitcqtuat >t

E$r ra{ sliFr{ utRil ecte stds RsF q{ bcra t

(>) aft<vflrfr lPrecambian) (.) t{1q}AH (Palacozoic),

(e) csrflfi{ (Mesozoic) s{t+ (e) rqftfts (Cainozoic) t dfott
qnr{fu qt+ fr<6xr e'trc cdb oR e? RsfqrcrR q{ ?<q r

4ft-rofrstr sc ql<ittlr, "1rtelih srs ?qfi+ GR crql qt{,

cqrftfis sls q'-cRqfl-ors cdlq qt+ rrs.Ifi'{ sis qtgRt

f,sr qlstq ("lt{lstn I

efbrbt etrlc ct(q\ fivo +r1 ?qre eatfia otq&s, "iqftt
.ectfi+ <qfr.r-, cqfto ,{EifEo o1{ltrs isltfq r c+fqfiq, Q1Qlfr,
btqtQo tsltfr ffif-s r l*< sfi{q qsls< cofc+l qo fift't
E-stRa rtqs q{l?cfeq r efbcil 'lqfscr fiei qr ?qRE hFDr
qtrq qt- ei lqfw ?<fr$iqstl llto ccce qfsGs r{ {tr r Grl{,

btlqctibrtql qr cqfr rtc rtr I e{qtihtftsr FmtE+ til I

c+fq ltq sr R-elbr rcst rtqtfqo .It(rt, iTtt ctqs kfcr b{f1b
qT.{ alFl cq{1st{ | efsrbt ffifsn qt flqtq cafts frq ctr Bq

qlqts, qbt wrrtG< strl Gks st1 {tn I Ew bhtQt, ftr Etrt&o
&ltfs cqft t

(str{t qTlqfu fr +tqs.tr e,t, cTi +t.r Ttq{l-dr{q (Period)

<Ttq1 q,l t crrlCc{ cdft< CE otqq qfc+q (epoch) c{Ft1{S I

ercR+t{ ERqq qs c}Eetf+c q'nqrtrQtl cFfsrr (American

Commission of Stratigraphic nomenclature), q"Ibl FFrtTt{+
qe dV{ Rotqr qtttwtie I Grr{, qq (Member), $l (Forma-

tion), rr{ (Group) isltfc t obfcqto Ftqt< €rf,fu qf+ {tcr dFs
ril ?erq r ' qlrr+ttrh Tu q<r qnE r irt< pi 'rJcts c.ftq e6

qt+ fia qfcts qh c{irtfrr srl Gfes sr1 Tf{ t bilqrq, frRr
:t5c, qtqqfi rtSq isrtfr t fltqo qtr+\ Rstqd e{ ?erE eEtfce

TsJs I bctcr.t : fqrqb prflat q-'1, fucqb ilftfttt qsl isitfr t

q?fi.rtqr qrrqtiqfus qq\dfr ce{tco t qotfi+ :t5qr qcP+ T\s

c{tErl {'{ | ({c{, ctftrt4 qtq, qlghl qss isifft t
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q{clqn6(stFc

EtErsfuTIq s{iFq

(+t fie1r xq

ffqitrr qtfiq flElRctcr qt{r+tt ile ct6{c{ q&Rs cr1

?qre t i cefl*r ftEltsl+.e etFlc t 
-

q{c1 etilqec f.lEltsl fr€H &cr wRG 1 6sqf6qvtr

satrf ill iqF 1lq efslt\s .qctfis r11 ?{ B}t qtl I sttsl

ctft"ltstrcl elRqto ftql(lrfl st{ I stftmlg, +fibq, {qI'4(T{'

{qqiq, fictrr crl f<cwst hR Eq'lq liql ffq ${ | fqqc

ltlgfrr fn-oh fiqlsc blfiq strsr vrlRfic r Rcffi cetbqttlfi

rtrgfir"t<1irto c5q dtrw nq[rrl elalr +frte t

1(cs eQ Rctsrc ,4tulcs< dltsfte {iql c{q1tqfrq t fia{
ft.rt+ fbtqftqt rt?il ct{trftat 1ftr'e cffis {r1 e'{ t sKl

fis.r1 ofqs tF (etr1fiqt{1qs i ct{ti qqt t

'sQ fqqRqr+ qlctqtlq t crf,sn E-ds qi FMtq{ 
"E 

€r'

csfsst lfqlsls c+tcq1 4tqJc{ qq cct{'l rtfrq qtlil qfue tefrq sR

,qcn q{fc'l{Iq ('rtq1 (Rm {R I

fials cEsq q+cqt flqti {"ltsRs t qlie, frb, cctr'qttb,

' t-'enfr fl{qtn ql qrs a6s t 'qirlR r{sRs fflfl i qftfi qliF

rqfiq ttErl'rRr6q tq ecqc{l q'ttqRs frqti {E rcr I ifi,tlsit

qqs 'Etqfsn flltr 1n lt{Ff{s fi{fc qFF frrttltqq' qGrbtl

iR<fbs <{ I iils qqr6qq cqtfl cftqr fiqtt{qe f,flnqtl
qtqs fqtss et{fcq ql (e+ltn I

rEl i'res fiatvl E-qtffitq{lstll ilvqR q[f'sts ?c qtfcq t

qqs Qrts <e titq, Ilf.l-i {ct(11 ?{cq I eicrtcl fiEllqrs t}ft+
RFfb sDtlts I rqs i*< p qeec ab ?q "lfrcq I

fltaer riqo fiaqfr ct+ X< flqlo qsiqs stfl cR'll "lt?tq

eIlgll ftqtcc 16s r lsR 'slTg qrl ( Ec@cltd ) rtrqfir

t( Et+ Ber ftw ([efl st{ | '{6tfcq eQ irre lrtd rr.tltlv lqs
Rqo ?< vtre t qrlilagr 1(o tr€lr qtqF ftqtr ql nfeet qr+

>b



{o qlfTi Es! ql-+ cF|o q""tS

srlPe- fr.rtl stp cR ilFrce | {cRfii B-sr q|+ 'tFuq fsirct
ef tqerltfqiq <sta btsi+tr q,e s,e fr'ufis k qfl cc{|
TFI

($ fqqq. qqq

frf,l nsc Fqts \eq* efsfqs at?1 ftqtq{ liErq qrr+

vvg,o r ei w-qb1-1 {tqe q{crtfu qs1 ffin {fs | ftqrqrTt
ftErtsr ?0 q'q el1-roft-rt{ 1ls r lltr llr efsfie fq{s cqr{t
eth r c{qh-fiil hR qtafca sll

ftqr{rs a6s ?cre ectr?q cqRtFqtib, Ed'qRb, $?qtQb.
Eitltit{ cgb t"rtf?n t ints rq..c- qt{s-flqf<t qscGqq r,l r

ftql qsqr ftartss qq t11qRs r

frfn qrqr fqErtfiqfsr qrts ftqccrT{ RR*n {q ert{cr ctra }

fafrt qrqr fi.rtsr "{.{ ftltsRs t ftircnT(sr Frcfl qq t'rtetis }
frels qcqt ftqtrccl ftqs-qrr{ Ftrrt R-qtc.rls.fr cfrl s+sletc{
qtqts cqtsl att I fqa} qt{t ftqR qrrrfs et ftrrtq+
qclc,tTs ifie-gfs1e t

ftqt-qrst f1qtvr REo k vfce ff qtulfl {et{, cql elq}fl,

'ft{R qt+ otft ctEcsc qiq fct.lw I r

eec6ft-fitqt: ftcq-qsqr flqr re qtcqt ftqt. q?c6rr
e'q-qtfse, rt*Jq, qt+ qfs strols | ftRr|+ ssr€cl e'?
et1-ccf,q*{t{ lrrs qtr fcqrl-q iilr file1 aFrs I org+fim
Irls 9w€q1 e'{ qtoJ .frr l'q r I rnq} ftqt r ftqc rlsr
Rqtsrr .rtlrs ei flqtqq E EtFrtv"l<ER qt@f\r {,{ I TqE
i tat< qtqfqq dl er<r{ r tflqarttb ,r{rl,ati} c{+vcr-ft}
isltfccr ei fqqtccq a6s r

clQflqrtc (qiftb flcj qargla e'q '|rqfr at|ls I i qtf*+
Fqr , ei flqtcqc 3! qlT Tqqe I qttfurtc cdatib qfrilgilF l
lsti Eil{ cfr+ bqtctq ?qrq qtro'fp*, qd,(FE, rtlbtib tsttfi I
llF <ll qh 1e fftF 1El I



Errcr Cqtcf gieC

"JEtE1flT sE@r

"tt{i{tc 1tt:t tt(strt{t Rqtsr <dtdEre11tl frqt1 f{cdrhl
q$qe- ("ttil Th t el vrlgo WS lGcti q|lR ct@ r

{qrqldT w.cFq

qtftqttqc ftqR +fitqtr qq$qs f+Ertr fuule qtr$frErl

<cefi {tT t qrtfro lrtr (fis qtErtlQ Eqrf{fi ws €s"tf€ cdo
et qt(qrfi!fl fqrib r$1 atrqr< cdtcts r I engfrl <ret+ |

iff< €qdr fiETl <s?tl sfs ftqi rrqpf{{ sftq fictw qr+ orft
qtrErsr s{qFts c+qs r ftqr qtagtro trR tqrtq ftcrl.c fls qrs

'"r. ftq'frbtq q|t eq qtT e fa.t'f{bh t i 1as : +f<rJl firrt r

qtfre qlgls ftqt€ lqts c"rpt qts r frrErb r$t dt1-c+fr*rte
ficrt< re"Rs alrl cs3r1 st{ | ilto qt1g qfi rtflqra rorblerle

FFrlsrr r

bn&rR wq@{

crcl t{trl qte qfTqtqls bnftrhl ftqlsn 1.f vtor cr<t

,{tr I st<sl{t Eer qf"uqcst eh ftqtsr ftA <ltGqtavtrl'ri.rq
Rctqr "ifiu Fqo ?q qtrq r trtb rotct brqa, +tfQstTl se qtp
.gqrth ccl flrtcrst irR Entc flql (q{ sh I

bnQltil {qt$Er qqls €€-q "{ft+rc rta'elc sd r qrrit n\1

.m:ffi?qrc Efrqo nqs qF g-vfbr&l'r€ <l r t cqq-ct{Etq
'p-vfuafo dfrlr< c{tcts I

ei bts.Qrtft g-vfteGs ec1 cqtql ftqtsrs qbt Eqb qicnft

'tRs[Ts {r (:) qF-qrqqft qt+ (t) q-w&afr qrqrft t

gclrrbt (s?tl st{ bqi'l qfi, +rfi qtsqt s{t+ fqqc rtagFr vrl-
fqrqss t &sllcbt cq{l {t{ {rtt{et{, cf{t{ ?sitfc Erprrs r ci
qc.rrftqs qtwlE-f{qti bqocq 'qsfttg 'ii-'lr rsEr{ krq I bq+cr

'{To c(et1 stl freti q{ql ftqt qt+ "rfiurs ql€trt'rcr{ Rcn r

t>



tl q{K Vsq ctr cfia l-tc
btrfrrtfr fhsr ct{HfiA r h'Ec qf+ rhfe-{ TN F'tt-

fifqmn otftqrrr ffis 4qtzs'l .rts rr1 (q{1Tlr I

eFlroft-rtr fi{tr retrs bt<Ertlt frrrt'q< firq"tc a'q t et
stEflt ctqs q{1rt& als1 (({l sf{ | bRfur"l filrf€llF c+dbts
orqqs Rr-o ril kcq I

frst\ls qtrs fiOll qts fsdc qcq r ?{s faq bRhlt
qqt+fi t q{slil qt+ fsatr {ls {[e: qqrtrfrE qfrs, fiqt1 qiqr

fistt.l f@rFfe*< ptnlil qrl etd I qrfrrt tr'Gq lf{ {ls-
crqrft qt+ frstc-qsq ferfi&ntq h,fer 1lr V-cfqfs fiqrql l

Q{er slrs E6ortectc< strq Ktiq, qfl1, b{{, Efrbat vtv
frRq lls r ii"- Ue bRfqrtft cctqEr r

(T) wful ftalq qRq

ql€ht qrqr fl,fqtsrq c{c .afi >.c. fcft{ r t gbt +5rs frss t

fiq'rls ctcq cqEfl at{ r iltr s'tls ctrq +nf,ldc r lts
qnoft | c{q'l :thc "{a< frstqq +r1lrE gh wls (>) fqFrb

qtFat qqJ ct+ (t) fEircb ilftRq1 lTsi I

ber qtet{ "ftetti rtl{ltql q+qe- fsrqb ilFrf{ctr c{q sh,r,o

fibtt t ltftf{fl qtv qqRatn ei qs, 
'r6s r hts Ts ct$l

+sqtl s{q c{t(l {tT I rnql s11{ c{{ t${ .'o f,cbtr r ffi
It[qfictr €etts stra &rab qtfin t iqtr fi( dtn >lo ttbR r

ei fi.Ttsr 6t{i{ila'l r lxts qtt qctr qlctq clttfi ?sre

r'rtfcf{rr<'l I

offi {5ql (1c qfi co, ffif1 r ?q o\qrs cltqtftlrtn qEs r

irt$ ilfqFql qt" cbfl E{Rqr frfbs ?s qtcE 
r

esshl qrsl ftErtsrs lqrqte ftctt c{ffl ?rtrq t frrqrqftrl
fqretn ( Misceleanea miscella ) EurrtlFe &rcr'&q fqlQqt,
q'€rfeefirl tqltR I



qfTC{ lfqt(qlsT l.r

+lft dEcq fQrts el wr bqrtr ft.fl csq {h r tlR'ttctTr
utqs ql f,lrrtss Rqo k qte ftftsbR"rr1 ?c(dti qtr?qrc r

frqrsbt ql+ +fistqh1 r{q1, frqc'-h' qhtl{fe qr+ viil*etr*
U"tritcl qQ Ftqtsqr cu-{o r frrqb Etqofl {qs eh ce+
qlfin'l slel ct(E r t*+ {{1t{ tetrr "tf'scE t{1 ?cr,$tr qftl
(Eqs (c{'l("lR1Tt{ r ,ct ftqt sTt ftdtitvl r

ir'fqq 1ar E-tfoefq qrqtft+ eGfrf{v <frrq e cqqtr frbr{
stl eE clt+fftqt scq r i fsetr lTtqi rugG r ftatc rqs
qil c?qftc cd+tflrrtr sr r frqlq crq 16e hrs tm,Tt{fte
<rt+1 fiqtr r ei qisr ft{r<l <tf,Et t el {tfrfl s$1 tll-r
blRqtl'tKtt.r qw{ qtfirtflqtn ?fte ecc't(.rtqe r

ea frEr1< vtr{ gt* bqal qqr t bqr.r q'r'cr frEtchl cqTo

iffq brdc ftct cs?tl rtq r irtr fil qt nn {tda'{.1Eil ?cre t

Ttrtt{etl qtr cf{tr(sl lqtc bqar ilu csq i'ts | {trttfltqRs
ql ccsr ftqt fts.t\el t qf+ tffs le c+krtbq i(fl Grii{h I

(q) qqt?q qqq

ql€tfl qf+ ftqtcqrs-qh sA qrsq s"Rs qftq q'frlfu*

1lt< Ktiq q\lr ftqtsc r lis qaofl r se|tFt qQ srqic
( qtsJn frqtcqcq ct+ lrthc qcq ) qtqs ?qRq qr+ ftctEtc''fi

f+g tt.fo qq1 fi{1 {ts I

fitiqq\q{ bpr firn fi?n sE Uerfi qcc ctT flrlb"lsicts I

qt pi qtars hto "lotaotra ftqqe scl h.u I

Eqil U"Nlc'l:-ei blslots qtial( d5q fiq'r.ls, €efie

<ertq qt+ cr{o $r stra t

qtlstc:tlq ilftftqt *Atv{ crt+tf1cftr a6,r r orqtr T{e

lqts Rsrtc t cqqtc dlq crtstflrrlqtr ltEfiil 611q1ftrrtn d6s r

qsrttqt{ <qtqtftqte bts frqo ?c ctcs I rt(c ckq ETqt{ +(e

tqts c'ltil {t{ I <qatqq €ei<s qa1 c<qfr. uttr gcr dft Ftqt(i

d6r, r



1.8 q{{f ysg qft :1fta q-rtq

bqft qaq:-bqrl qq{r ltti.r r(T€ &ftbt ttrs fie-tq-+

vil ?erq I it€rfi€ xlq qtrq fir(rc r iilr eeRs qt(E nr5tt Ttt
q|+ Fq't(s dlq r

{t€rite a5r rtftRErtK a6s r cct+ffi qfr $rttrt{ cvt€l-

ftErte hts frfqs tq cttq r rrrrttqtt alc E r r1ptppl6 1So r

crfttfiql Et" qqrttrtf cctstftqts hts frfts ?c qt(q r qi
si qrqtilql I Fg l{s a5q sF+1o rtfqfuc{ a6s I

crtrtf-lErt, rtqfst c{t+tftqt qt+ erfi{clt+tffi€ hts frBo
h qtre t ei fiqts:rt s{ct{el I

Ktlq orrql Eqtr f-lrri ({1 st{ r +frfl qtr {fttrr cqfqcfca'l

el crss fisrtsl cs{1 sr{ |

Kti.T CrSf fi.Ttsfr c{C ,qh sooc fiff11e61s... fibff
1{is t bqrl qrrs qQ ss +rqtdcl r cQ q{s filt 1r firrr r

bqrJ qqcs Ktic nrrs cbt ?sqffA sc t etq<chn q|+ T{t f{
qfrs csEI el R.Itscnq{ qterq ecrt I bqrlq.rrc im bnun

fiql cqqi sh r Gfr, w1< cfr c6r swrtrrw I

(rD q<q| qqv

lqtlq qrqr €efrs atql Fq ch'f,qc l:R ftqlsr grl{ir{
Hvq-o r et sEqit< ( o<ti.r qlT E-t{1 c\s ) {tss wTrrlf€ {{l
1q<'1 s1t I q'T{s el q{i soo fibR, qq{ b'tsr€ts.et{ ca..

fibtr ct+ qtlst{ b.qao {,... ftbf1 1

el qqse qbt {5rs Rstqr er1 ?qre, Fqrc.R qvr ut5{ r tltl
€eRq cte clt+fflq aba r

qle alr rtfcfiErt, ilrilil <rt+ffiil ql_t rsdfrfc{rbrl abs r

hF crq .qh i,s." fcbnr ei Frqtsrs ftqftr €"tf,qG {r
TITIU I

crtEtRq q5q cttqtftql, Ttfitt crt+tfiil qtr *qcdrdr<rb'c{

a6.o r qrfl blsrrR al+dts ,elflqfqfi qtr firqto fhtt



qr{l ca{ srsr lc

"cftlt ?ttrQ I c{faFrqt ( Bassilisa ), cqqrqrqfiTl ( cancellaria )

fqrdrrqq ( Hipponyx ),tbte ( Scutus ) lsffi t

qQ flrTR <tn{ gfr q.{ blsFFl I qscl q?K (Ecs t{R
bn'tq ftcrt cc{l {tr t bet stEtq qtetrs ef fttttq{ fiW ?c

qtre qtist 'til qtr&sr Efclqr+ I cht+t{ b"f{.rrct {{TlrFql
Ftilul ffi?|l rh I

bqR cqrq qt ftqtq{o fistqr +il ccrd qtt I hts ei
.q<q cctq{tqts ltFrftn, <ltqtftrfl qtf r1(di'qTKcbn afu t

(q) F"nq q<q

t<{j qqsit €fio qa1 F"ttc qcso sfrfifiv +Rre qb ltf,Fl
onqsftn b{tq ilftRil t5rr t I 16s kre o\crr ctftftqtn t

qi qcsr b6'il 1ar I l-f,l+qtq dlq qkln qqtqts r t a6s

?ccq q{r?a ft fiqta t

qrq brc-t+ts h'ttc qtfrfiqt tlSrl c{c t{t1 :e" fibfl t be-<

{tqR o|tdrs )eo. fibtl ctT {tlt"ftqtreleo'fibr<t fi+cf{
rt5rr crc fsqlw 11oo frbt{, itftltqfrs seoc ftffrl q1-+tcr-J

.qfit frRrlqr (e(5,r,oo fibtq t

qi qrqr bqutr Rat fiqo ?< qfrq qrcl Bqsrch 'Frl qt<etr

'tlqahcc I Ttatil qbstll 4fre, <m{r €Nr$f{ 
'Ttcbs 

E|+

fG'ths el qssr €ptr f;,cr fiql {h r ei fT{M{s or+ futr
trfqfb bca.irlq t

(s) R+tfro qqq

{ ft{rrrr ltwsls <lt+tfqql c{t+ qEFt ctffiqn eh

fi1to ilf.lfiqtr flqlqr flal1 {tr t ?fi+ fi<tdtt$ wr svfs
1ft f<ltr a{t st{ t el flqtsr flqt<Jr rfrs sc-qftlt-< E"rffi
bceqih t et qrsr €n3tflqiqrlqt{ fectr cqtl{ftR rs'F c|f
qlr fcctr qq.il qftr eq€ cYql {F I



ts cFrtri Psq qfs 1ftq qr{q

(u) gftFat qqr
el qrT{ Fnrrsc bsq cl rt{Lsta,fi* lr1s 1 yf;,,b.rt nr<

FtsTl Frr"t-q q{ h"ttc lriri €q<o r et s<s{c ( h"ttc s VeFqr
Tqq ) rtqs q{irt& {d cr{i {t{ | bqfi qc,{E qi fiso efsfrfs!
ERre eh qs'lqts qsqrficl-atrElt !T\sq | {tcqt\ r?R qcg iclr
brar pFil <r{l rt{ r qi +ftrr+! ilrr rFtciq c-{ k(q r I
eKtrlo ilFrftqtn d6.- ccre Erdtqffi, fqb, oril, tsitfr hfs
frQo ft qt6q I {hEti {ist{ fic etq u.. f$h I V'rbql qis{
Ftqtsr qlsqi'f{ 

r

wrTl brcrqtg ll|< c<c r4t{ s..o ffiq r hn bnrfq aEr'
qrclbqs]Ftl t(t+.rs \ecfE I

(e) ftRq. q<q

Xfifu riqt €'f{e qtrq f,i:'fiq 1ar cF ifls1g q"cEi1-
frftc'Trq t g'qhrrlcf€ frftr r\s. {tqs on*F" ts1 (q?n {|s I

et q(s {6s ?crq qqrt+ Frcebrr,lGrr $+ qtftre ?lts frEs
?q qtrq 

r

qrcl brcr+ls ga,bar qt+ frRr qEql Ttqs qqidfs qEt (sql

{hh I et brclofg gf"rbrrr ct+ frRi TqqF qrsql+<q +f< crSg'

rqta rft I

el filfsrs fr<H ql R<u r s+ vt+ bf-sc ls- qiilt<
blRf. braqrll t etqtnt stqqn qslf?Fs aq,q r

6sf$lqBfv{R sq+{
frRs {csq \e"r{s alat cotstrbtfiti] qerryq d6o ?era fte

rt?tf,l qf+ rsq{r nfle+tr< t qiiir, fqcsb is11fr hts fifq"- k
qfcq I ql qcce"tcs?fl {ts ftc|ctvfift{{, fu'lh, qt+ rtc{ibrs,
qqr qf+ Rrt"FTtuttrqre fiqtss, rtc Gqts qtT qrrl blslqts t

cQntc{ <m{o blwrR Tcs e<l efi qt6q 
1



"t+q qfiT
qfiE p-q'tfrr AeeH

vnr q-stfrc i&qt'r qks w c'rift-+t ftftfl lsh V $G
qq{ $ql r'e .at1-coRilr fiqtss r ?ZRfu qtulcscfffir

'#r Rqa 1{ 4t1c+1-r str ftqti celtr E.c{tcEtvr<str1 qrq<-

etcq gt@.ts q'q r +rc Qgs 1q cFq €tq qt+ dw qrG< !Trk{'l

ql | 'Rrff 1ao hts <e WG qfus ?c br5 r la Ts-sqq
ct(ds fiqte ?sts qqr€qr q's t slqr dfcol qr+ qfi d'tfirrtt

rqs et ftqls.< qbqql qFq ocl r

4tor+(rtx ftqtsl filiqft* r ,sb ftEttvl cs&rt rE e'{,

cs&il E-tls qsq crtrrl qtftc< cE cqtsl atfqq t ?qfqq qfre,

qt& ffrq stl (atdl q6q ertq ct|sl cqtsl qt? t f{cfrE "Kor
cs&fl "rE cdql qt&'q t Este botsi+tr{tE rql-il qtGq t

w&+ Ol1'cof1*a ltts g-virrrlger qEro qtTcoQrn ftetv
.qbt iqbk@bf,qo cutftr bec R'r r I Rq o ?c qtFq t{-?ttfifl

'ttqtr, ccrqr€'lq1 'ltqR qtr Etfi qt\qs{ crl fifiqs t <ql {qE
qgq g-$-s qtstqtq srb t fiEls qisr ftrrt ef (sia.ts fi#t
e'q I et fiftr etgoQrta Rftr ftotn cni ftqttfir t

e11lo{Xur Rulr qrrrto ql frqlsr ECqTtTs dte-pfs 1o r

,4torol? fie 1ar Ruu vrqr g-etfvt i&ctqs e+ qsl( ft{ft
(sarl{tT r ei EFrcERh fbsN ftct rtagf\ T{'Elg Q'r I qfur

t<tflill rfqs rlnst<til srqt? trts qfl q'l t qltfEic leR (-n{o

hts wtatlQ fur1 +qtotr €q'tfb c'l t qt1roft rtq ficts q'@

?q'ts'l stirt qlfrr ctrefr $qE1s Eltsh eq'fir"l e'{ | el tq'nrqr

fis bqqfr cqfsl c+qtf fiElt f,qcE brbl rtcc(q c{1q18 l

rtln pts qflql cqt<ts tqs 1^1st etagQ< sfurtrl frcfws

e'{ | fq:b&ilq {rc cqfb+lr{rs-etq qrb, <sfbal fubftfle ttn
Rqtqt qi frcfqs qils qc.| R'{ | ct llrulutrq sn-els bqfl"t

qtr lw V-{\eq cfi Rrtsrc'l qsfit RsR +frEET t fubfqrtq
pts RrFn fitRqfr f@fl1 eaF qsllq shs R'q I itR tqs cbfqn



tt qrc1 
RsF qf" cfts T-ts

ila<t fcqv(.t {lr+tu.r ?< fscrcl,t<sc:qtr t0 En t cct {Trsqsr ET{l {r+a qtp hh fr+brcT o4rot r{s "1h s,no

:t3t r t feqs "g t<ffrn ra th eq qRf^EFT sl1ftr,rR{ft"-
?cflq.T r et q,T $! oR" {etrt Rr ,Afqu oprco ,r+ 1qo oR
<tfq&q I

btrfQltrl stqs et?t c{rs.tqtffi ot<s< ber.1fl+rrs qr 3{qq-vie-rGl * orr r t ber_"4a btrfutrt rql rtrrn fitets ItoTn oRsr bqTq?.r, rE. lqErrt, ilr.rt(Ft isrn q+qrc
c,b €q'rql e'-k 4Rfrq I rqb qrne= qqrrr elll qhr{r{ bqTqlqmq" Tqq qo Rgo tq qtGc r q_cvRr f"r lsnr rrs qr{ efiF
<lfi.qfi dqs roTi q{.{s cctrql {q Etblq etEq t iq,Gr frrs ,y,?
cqritl fiqtE 'ris EtT qfiqriiq lqr- bec cctrt T{tt.T qtsr fTql<t:r{qro fiEr- ?< alal i?atl sh I

bt<Gntit< qatl I't ?c'fqr r .s! trtr qtchq lcfib ?<e()) fiqtqr f;tRqfr f.Ailr 1i31q qqtT qtrs I rbfqa qrrRq {fi
{l(sfF{ | (l) q{r< fr+brc-Iq{+qs eun-"rtb+tt g-tfu*&< en t(s)' fqci clnq'r1 r[+qf(,t qt+ +lf{ qliq€r qrl fcrlT{ firwc !qi fiqlbo qsts q{(Tefq q,l qldhl T(q1 fiTrq t .cb srs
?ef{o b"ttqfur fcq rqql qh t ftq.tror<si fiqrsr qq1 e,l a{_,rts_
ctb g-tGe&s r e! il1&o REflqc c-.llltile r !s,F{ptv r,<tfr_
Rr+l elaqar tD ?cft.r qt+ t{:s "ttrls qt{f, qls qFEc 

t

Dirfwhlr ft-,in p q,fqd,Fqr r cb l,tv rtffto st sr1
retqt qtfaq r ?*fqq 1rn g vtva& rcs bfEls ?q € ilr bogc1
'tE oc< r e? qcqs re ?tc{i qqsl qts ERfsq t flftq qsql
sl et yie\q boss clqs s{l q,r | ftrlR eofs qr+ a}q f(s{q
oR <q{1 ?rt.u fi ei fl.rjs" crleh elolsr t fitlq ncw f1ilsr
orqtctql t Eqdl qqco ei qls sffi1 c,ftll {t{ r i eh ?sqrR.t
's.i1 | ?<fl blsrcls lrtlEr qEvr fiErlsq q({TlTs {rrshoftals qrry"tr ?qEl t crt et{rq qrrl blvlats llliq qqvt
flrllsr +lqRttJ ql,s 

r



clrcl pst&r ifuctT 1>

btrGffil< goll trt qh'Fq r ci gr rtctfi hfib ?scE ())
q{T q[trtat{ qsETs t{l rlrututl t Ehq qt lm ffi1sre
?eRo b"tRtr< G< cc{1 {1-r I qf*.telrsr bqTqsr qtT ber lf.u's
fqqtqr q+qrsl ei lqs {t:s qtrr qstq lRRq | (a) fiqtqr
idRcf{ Fostl gols qcttr cRs r iqtr vqs cbRq flfir qfqv
att+h1 ?q sts r ftqrcc{ r6qtrr dq q{ | (o) lrrlq frerqfrr
e=qh qts bqal qqq, {ic1 bistat cfT td RqlT{ c+is fufah
qqi{{ CT I qs(s3 ftlfqfi bottq clols beq rqtil 1idtk"t,4l
qgqc{ l1qt zE cr< t c<ftcr "1<srfqp beft q'{t q€fd{"ls

qrsl U'i Istl qq{c'llolsl lata ER {fqQq | "t< R{tqr qqir.ts
?E q's 'fi<tftq xsr Rqtst I qi{'l qqi{:t.t qircrei.t e,t qi{t
fiqr fiqts{ | (8) r:ti-"rtb+t?-quri l{sqrqfr Uql-r qte q.s_

"tft1l cstQ rryl cT t ql qs-q(sfl csift ctr cqir"t {tRs cr1

t'l Fltc qigl EqrTlq I

ctl'&q ltti css ct" dh'feq grlr qtrefirs ei qtq{
g-Vfbrfv fll1 lRs qrri qqS'l .lte- +R I cqi ccrs.ftqr cFr-

qR< €tfr ld t gf"tB.rt !Trq{ q[r(T,t{ qrl R? Ts qas.,i

rutft n1lo t

m'lfEq trR 'tRrcttd qb'tr qq{e s1T.$ft-rtq qtqR ftqrc
qel <q ql& '1rt qfqr ?q tcr t fopfr rc'Tclg qt+ gcqts 

.

,crftr Ssc q'l r qn'-en'fQr go cQ <qrfr TRs l{qt( qf"
frfcc t arq&q ) orcqr qsrr{ qc1 q'l I

bt<fEstrTr uq{ vtr vful q flh,f,qr r ei 1:tv frdlr
FtRqtq futtr uV-d quf{ qtrs ll I htr cqs e'l1c+f^r_m

d{r{ ftrrtr fvfepfs ,tql cfus ?c bc5 r vrr"- qc{r U€r

{tscrs qq| csift lTRl ,{ir faqqr <q I ei fiqhs rsiQs

fcfqt fiotsF qqsr qrt {'q I

qqcs rqtEtrB'RarqJ q{(T'f cc?n flt Es'Is brc]qls, ft.liErl
{Vrsqs qt+ qrTl b"tslots r c?crtt vtl 1l-€-sti srt 

' 
t*r

qqs fcf.qs ?c cte illq, ftqeF isnfq t



q6 R{r{lIE

ffs qe'te

rftq {qw qc{ t1'qRltcrl q?'cr\eqfrq <sq qR qtt&E
$tEr d{(q ccq Rq,q$ts t Elqt< dr fre} r et +Errlcrr{

?{ ctT {fll+qs celtd qh I qrcl qrtu {Rr c*ts r{R {.r
qrRl, rqFtq, fi{tqRq, qt{rh cqt tsiffr r

q{cs qqhi+ qbt tR fiqts rf{e qqn etqflsl ({l rl{ |

( bRfeflrl qt+ aftr+lt-rR fiqts ) *n1, qfiqrs!, ,qto&E crfE

lsilfqq ecF Esl bRfqqtr'l ftqtsr r qfi(Fh, frq, Ffr, wqr
q+Ers ('it{l TtErl qrf rlqr+hil, qltq, qteRl, fsq?q qtfr q+q.s

eifo qfisreq qfr etofsq caa bn&qF't f.trrtqt tegG r

et+cafq,l|{ flqts eRrtiqrq rsrq c+trct Bce{fTr rf.tq,finllq
{1p1 cf{sl ( Metallic Mineral ), rcsq ftqts 1q tcrlt{ {fte1
rctcrt bmqrh t trctrl ft<qr fnrn qR-r'H ot, firqr rr+
ct{E{ frrR ct+il1 stc, Rtqhlila ftErt{ qq', ?{tqEfqt Wltt
fqqtq qt+rJl flq qt+ csl qcd$lftEIn"Rt qtqrt er€ eidl
qcrg ql+tr cRr qtfttr fi qlT{llq ?t{ q{c "ttcR i{rr vrl etR6{

€il I et {rrgs lqlqtffist(1 qaqttrr Etc e&n}T(r qne

ril (Rtifl qfQ I aGrs e6 sfivss qtfc qt ftqtsrs {fitr
qfqor ccqtr qqff ctlt ltFq1 'tlcfl |

qr{1 1f{e q-tn eF tt tq Rllq sqs rtft ,{il a'q I

FHqI

Rfta {rn ftilsls rtEil qEs I stl fBsrs'q-{r{ rr.fliltt
'st Et(Rrqrta lrtir t f{ftr c?lRgtfl Tlr1 qi nn Frllvn trt
qt<.lTrl {{ | stqsr(r r1fttts-i{tRqt, f,afqfs lsilfr rrql-cm



t fRE q-ln e)

rlql .si ltlr flqlsts fisqta t fEe q'Rrr rg1ql bnfe;ft\

Rqturs fitil rt{ r bRftrtrl r{qR ltr qt{lxcnte qsrrR

9rt{ts qcaF:lN ac I

V-th trtrts <+h ,4okrr1 +wtl crftql qr | (>) f"r!-cwrl
(peat), Frfl{t?F (Lignight), fi[firte r,Bituminous) qf+ qrrcEtib

(Anthracite) +rq1 r 6q6q sTTl (Cannel) f{nfmE q{qtrt

na(e t

f<[fiate srql qqqs c"ttrr qF I el Ec.r1 sr itln qf;#illr{r
(qitGctT, bq.r cr+ +6q t sF\etf{ cH a'{Th FF{l€ crr{
stqts qtlr lsccl lt< Fse{ | cvlR 1nls (calorific value)

TCqftq t fqe rlqsl isTrl qf{ crtTtTs ccfr t

qtrtrs l+ qet ?crq fi qr{1 anil btrQ?hlFqlv{r't{l qteiq

+l1R't t Eqrl qqqs qrtlq cts g|+ c{, q'F€ qi€H flT{
ftrrts ei r{.t1cttq1st{ | }

€qfi q'trr Ura{qh r{qtcrcirry lzce ()) rfgr <r?rr|rwl

ctr (r) fcel qs'$ Esqfcsq t

qtRq e?q'lGFdl : ei ErqtcEe flvct ,qtr o. fr6rttfibR ql-+

'lqfftn etr c f+cqtfqbR r eQ Elqtffqr tilt{fr ()) qlvtr
(r) ficfitl (s) fnp vt+ (e) F"tc Er.rmfr t et crqtrr@

$rs cil qqrs €l(stff {rqR €1ef qt(q I stc{ qb'lsref{ fic qTtt

+r1?qcE t qqqcbtr c+r o fcbr{ qt+ fs-61{6R >r Fbtl r

qi +qqts cta-
qt6st iMoisture)-ql oR1 )%

Bstfi 'trtd (V. matter)-vu1 
"111 

c>/o

q1l iash)-"'t1 "tll t'8%

dq+ (Sulphur)-:l "fil 8%

f?u]wr"5 arqlcso: qt +iltrr.s-r tts EE r.s ftfitfrilr
qt+ crft .qtq o'r fErqf[rbF t ql +lrltmq--s lliuTr fiqqttlt 'l<1

4r ee{l?ace fiqo ?c ctre r ?fls .q <{qK sl'l c"fficlstl t '€l



el q{T{ Eac ct+ c'f.Jsq-tc

TT.rl st't TlT{ c{S o.e->l fibtr r fsetr hq reqs ei Ellrt
q< bq&a tq ctce t fsff R{+qs >il clrrR sc't clf{ ?rfca t

eb Efits qtrq-
qr6ol-c'ic%
qtt-.'et et{ b%

tf{S--'41 tt1 \r's%

el qi +{qtrqqr arErt tq qtq flfib lFr ectfi€ ?ee t

qqt qnqi{ agqtcsd : ei "tcrrqq rR +ffr ctcqs qtr
bsr Etetr ttqRs csf?s r +lft q'l1qs< +tqtstq, ftccsil,

{qEt{t{, cqtfll s{fr ts:dtE qsqs rnfl ('lt<l st{ |

(o) s?qtqtq: ei qrqtcte fuqttr\ e{rl it fotqtfcbR

€eytf.rcs I T{qtCtd rqtt (qqs 41e I iqbtr st5 ebt +Sqfi s1'l

cs?|1 qtr t ei qeql €qrtt Rfrb rFr Fcruqt ril R'q I qi'

Tllrts qfrE-
e qlfsl-u.uro/.

qt?-u'r%

lnc-r''f
(el) f.tAcsbt: fsct,{q-wEt r$r bsrs q1{ )'a frbti vt}

qb1 Esqtr s<'t csal1{t{ |

(x) fi$A: el 'ttqtrrtfuqs q-qfts +rrlg rft< cwo

Et{ > frbt< s$ ebt s{Erl sql cc{l Th r Rq ql +trn Fq r|{
Rf.rb {.r.4ctFrc-?{cE I

(s) {1{frff :- e{lqtcf{ "tt{Rr flFocs qbl nr+ rwrt{ qt
qtrE-

ql65'i-8'aZ
qti->v'c%

d{s-r'rv/"
irt< ltft<s le q[E{t{ Es.rR 6{Fr srfiqtlqr kurR qcr+

StAs atst{ qcss (1til irfrq t (rltilq{ql ffii ffi&+t+tq

st{R(Trtq {tl rrql qatr q{tq ctro ?:tra t



cFtq q"otr

, qqcl EtEfl Esrtca
:bl) EFg

)b19 ,,

>ll{e D

)bbo ,,

Clu,Ql;')c CrQ+be

gco,bob.gN ,
I Cs1lts9'9o ,,

tiC,)o)'tso ,,

(Misc publication No 1, Directorate of Geology and \{inir6
Assam)

qfrq?q qtv etFRrsrrrq

rfih?K qfiqrsq ct+.$rGE cEfe e R&a Fr f{qissE c"ttrt

{t{ | clrcr bhfrrtrl liqlq{ hfitl"t r trtq, ilfafl, FrffiFfi,
EArCll ?sqrrOrgle ttqfqtR'l ftslsrt oR'l rvg ct{Tt€ctl
qtccR+l lertcrr El{f-qr+ite, cgefqilr, qr+ c6$frltq Ffqtqr
?sqila:l r

cqcl &q(tq{{q fiE" tc qte iqt< "4trt$as I Ei|a
rtql+hs1, {{q, qt+t{l, +q{tttl Vt'l-V kar+qrtcr rsq bnfrfltin
flqtorl q{ qklq T11 Rs r bFfertrl flqlw drftoitatl, rfqtr,
G{rt qtfq E+q(s'lqte I irf{ rclrrt cqtril 5Qs afrq csq<

Tcsrsl <'ttil krq I

qlc-l ?scrq.-c-q{K qrfrg l.frt sqs ffil Q,q r

fBdq tsqr$E:-.ci ?eErrrq- qtR$k +R&q )bbn EtrE I

I q{t< c{,qam bT(rs r

lvlhq erfrsrsEr qtRi.l er1{t eh clcfis I's €6qrn
( Assymmetrical faulted anticline ) "f<1,t

t6ecal Xqtcls qfrqrsq qt+ qte&c crtq (ifil {h I b6-
sifi Bst fcfi ilqrbt fqr ( rfs qt{ cc fvft I q|+ qi ilqrh r*
Estct qtlt brqfts t qfq.l lterbtr trfs 'r.q 1t'l ec lvfi't6ac
el b6errr fi{ qtn )osa fibn r t b'rtc {fqftqnr e6s r furc
tab'i ?aqq1 rfqq{ ( Oil sand horizon ) Cttu r

ilq<10T1 :- ct ?tqit.q fvEtir<":ti q1i s. ftcotf.rbk qFil
I



q8 qrrl RsE qf+ rFfq q-ls

"tl"Ucs f el tswTqs Eat{ (srtT,l (8? T{ Q,l >tc\e E-{s I

qt<+Fntc qq{ csEtTqcbF rtslrsl et{ \r... fqbK r lsR
{frer-eq qtarq rR eF t6gr?tr fit r i rrti.t qin fiTtct q6e r

ei b6ssrt lq Ts-$q qrftlqt<l firefq" r iqlE cbr .?sq{l
ffisr qtrq t

q<tn tsqcqlr s-ql ?sErre rt<qhnR iil cr Rrrrtfc*r
f.Eca t elcrre qaFcsq qtRTs R,q >rcs Eqs I et ?sitaE-{

rcq qtqiq +t1q'{ r{lq'Tcsr RlttsK'Rt t

Tqqtrtir lsqcqE:-ql ?sqcr.s- ftlqtt urrl'Kt c Rrqt
fbn vftq "t{iucs | >ba8 sqs ct ?sqoFq s[tRgs q,q 

1

it6rtTl bsqcsc;-qi ?slrrq,s- Trtqi,m r,. ftrqtfrbR
rfrq qilucg t el ?.?qmE{ rcq gtq{q til t'{ rrti.r crr{
Ftrrtsrr trt t

trtr lfrcrs bqr'l qrqr cdrqEJ cvprlts, EtRqtFr, llrqFrI
bltfr hqrrqr rtc bcefill r

.qtefls+ <aq €s'Fartfr e{tr qsqrR qt(T qFcNq bs'ferh)
cFFqt qds q&s I

6ffi
rtffsfqc orr{F-tre 

o Al r Si6o r !
hR qbt b'tct& ()) 'tta't rl ictR<s, i <Rs i.{1, (r)

.egdnrtir, i qlq l{r t its+ lscRq Rutc"t rJRf{ r11{h I

crfsq $ro (ettil ${ c"nccbtts rqr- r

qffi qflqgir ,4lTr{R*{t{ frsts lq etrtnBttb irtqtcq I Ts-
ccRq cf"fqr dttq cttEt!r't1-{1 qff .effi qtqqss c"tR'l st{ t

fq{'.t ftq
qtcffftrs [F ltrls a6r g.rf,ton ( cqrftb, qtfqfiqt, c{qt.b )

frdrq ftqrrtc{ Blcqtfi r l{so {<fldF qt+ lqfq{rq EKls
q({trlTtl e'{ |



rfir r"ls ec

crttdq{R1, etc{'t c{|+ artts f}.tlg lq ronfti,Ftil <c{ {tT r

fi{tq ftrnqtrr iltr qqcT filr] qfqs E{fiq\e q{ ?qre I qn
{K.tr f{{tq ftqr .asr {18 cs{ {ts arfts FrqR qtfrrrtse ct"
sqRth ucir frFb1fr c{+Ets I rtfict(.Tl RrrR +wrtqf{, T{lI
qt+ rRqtr qvls cq{tib ftErf{ lq cffErtr iR qE1 cc{ $s I

.slntr fqdtq fifilicr bt{tfi r bqql wrr{ {t1c +lrtt(Fs
frEctq +6r, X.t qtFrt.f;It qtrs r ql {mqf{ (rtFrl{rrh qtrtti,
ftg, lr* Fron qfts "tfr qat crql{h r et Rqt+r+t frelq FFr

fitfc"t cl(qti rK I etER fqqlpt re c.r\qcfl ilFrftqR (rttqt{

'fffl{tT I

q&ot El "trFtq
ctF{ "fte, ibtqtfr ?slR oRv< iln nfuol Tl"Ffrqdcffics

ti{{tit rK I s'!r1 flqqil 1fu+t <sl-1,f as $Tlct{F 1r{Rfr

T11 cl{lsf{ I ulrl{ect sqqtr $t1e'{ {u-q ?l0-rR +Rrr rtn t

ettcqfu{l :-6rrr"4t{ 1v vtftilr firrR q"tsts{ {rlr "fqtFc
nrectr ?0 cl I qH sr"h "tq1Ea 1fuct +twR Ta qarc ("|ffl
$s r eicltl ctFl '|ts ?srtr oRrr dn vs{R all ?,n I

tsqql ,|!|tP+ nGa'l crrr 1e q[+Ets (fq1rh r Eqr1q,rfi
{t({Ril qtr sqt{lhr et1+rl-i\s elfrr {bor hh ls*< Efrrr
Itrr qnqR Err r +tetr fc.Ttr "tql0c 1frcl nr crrs rr frr{
{fr{ l]qRtl s{ ffin iln I

qllrc {fg+t:-qifcs 1fb+t er{< qr+ c11r ailTk*qs ffil
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