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betv.* the Nom I ttt 	' 0 	'' 	' d. *$t 202k.  

4tudss ?O 80 **80e 0 o f pis at Stws of Indio 

I 1 .000O tosbaeta 1*bsri 	NN44, WAS# / sd fl/a,  
forte a tract or Cbm*U dtst'tt of ttzfPrsesb0 iivp. 

30 

ktzd (I*titi4. 300 . 4O1 o at* 10 	, * p3as 53 isis. 
from J#*hivist aft$ the t*ting point of the ''uu 
ditsneas covered yore 	 )2as, Isr • Scene 
OIL, k*and. 	. ti 7 

r S 	• R 	9 ~ 	1 	1. 	~l .  	r + 	a r . E '~ 4. 	s'' 	1i 	:r.• 	,r 

vd1eI. to }W i, 	i onnect.d with Josue* v th  
a tor*bI. road, The rend is not yet op for pie 

ire* PIaa beyond M*I l can be r * 	t 'orb ' ***  
Q HU paw or,* most :portent irn that wo the 

~1 Soma nc*s and the mart Nit* tid2.e Pau* 
The fog, paste a20ng the steopiy s1optn rges, is 
difficult 	a ngero 	ieU7 after 8 la 	MO01 
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is subjected to fret road b s- in tbr ram sue . 

cwt* m- 	LJ1 

might be 	 t at s igi. Apini type of cwt,  
evtt1s over the 	Omer asen t* *fie Is baby 

lec t. ems' *$ 	ol" 	point,. 

Precipitation is eeSZy in the tora or 	 W  flains Oro not 

toiraitti 	In thS to* of drtUUng. o1* of the ares  

get* ceverad with t o w dwing the w+►ters e In the bower pox. 
tion the snow is *.ltsd by the d of 	bu the peaks of 
the ac►mt*Us roWn rnd1r perp*t' a le* tsp. 

Vegetation 
L. 

lit eons i6th the eUastet the vagtatton  
the ares to Of MOM* t. 'Tree 7 	of Thg*tattcb tN be 
d O*t do The portions baby the e2tituds of 3000 setres 
are represented by the forests ot D.osr (tstrus d d  ) and 
Mt ps * ( 	mid) betv 3000 metro and 3W0 tres  

ors are fob, Dey'md the a3ttude of 4(X)0 mss► no vag 
station Is pxmnt and the area acs a men, Wig $ wind ► 
* a2I frost %dtten tharseter 

Xabjts 

liti 10 the last Ilan YiU* in the vsUUW. AU 
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to ttgrato niGn with their eattiss to th+1 
pies ding the i4nt, The in but s occ  

upetton of tho peoplo now Is iieGp 	*r&eultursl 
of 	1 , TOtC. evti potst 	o groe onlyIn utl 

foiblo plot$ In the v 10 , but the ite]. Is ate 
poor, 
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The tote iaide $zwesUg,ttou lies part3 in 
the Ce1a1 1a 	c, partin ?ems 	Lam. bolts. 
$etas the oion ° Vw WA rivers Is ther *ecei 

tea bi the Est Vtherin4 cM See# The,  g1  z . setior 

t* ve ► very tsportctt agent in aooØceUy rewt put* 
Athough# at pr,st tiaas th.è SUQV' line h gone 6 li tIs 

g 	(I s 	the 	runs fro* of 	UW 
greater port of the 	 l the high pe" In tbe 	.tom: 
rain snow b't*8 thotgb-out the 

the pbdeel dte 	s 	and slthoucjh it 	Sit 

moo thwtng vint $*am 	has to be token Into aocotrnt 

as it has a great bed ifle considering, the eo4Aslt 

amts, The av*iaiche cM gaters s2.so S ortax4 ecents in 

shing the srtaee teatas. 

Oravit by virtue of greet height M stoop 
slopes is of great, help 0o other agents in. the action 
bring •&m the loosø menial to the vsU . Glacier 

in upper reams end rivers In gaerel are the most , 

tt 	is of erosion and ht e the gaerel 	p 

is cootrolled" dreinege patter# 14 ! Z4 of strike aid 
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The ea *de Iwssttg*ti lies partl7 in 
ths Con'ce'al 1insen i t4 part4y In  Tet1s Uin  I be2ts. 

Naturafli, the *onion ' VW aM it s is finther aee 
timid bV the frost weathering and I*** The gsolc4cai  action 

at ice 	t proftzd  :cwt In shaping the pres*t pbsio. 

grow aM the presoe of M!,j  evidanoes of river t. 
ing and sys3aiehe WI at r ".*ttvi' low levels mow. that 
I** was a very i*por ent *gout in gaclogiedly 	t past* 
Although, at presant times th snow line has gone a lift" 

higher aM aDat of the 	 r .fir free of anov dw 

greater p of the year, the high 	In 	art* ll 

snow boi.mft thro 	ut the year* 

"ost MUM is a very taportant factor to cause 

the phyI  al 4ietntirstton and although it s 	ix*por 

aiea d ng meter **am,# It has to be taken Into *cco'*t 

as It has apeat bearing mil• consIdermnthe reM eii 
aents, The avalenetta and water e t inportit. agents in 
shaping the stac. feat*. 

Gravlt by virtue of groat height and stoop 

slopes Is of great help to off* agents I. the action b  

bringing dthe loo** asterial. to the mop. Glacier 

in upper rangy and rivers In general are t loot Iimpor 
tent agents Of Vision and hence the general g 
Is controUed by drainagePaton* 1tr.nd of strike and 
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joints ba'vo Urg4y contio23ed tho riva co1'3es, AU the 
rivers are ieost3r *vng in near std ooøe, Yhe rntth*g 

has beet d + ,ue in the toflowing vases  en ft atteept 

has beet *A# to sv other fftotom bwo t'i,e4t the phy ' 
siopephy, 

fltt DhaiU Gds web Is a ttbntar to river 
A td t its tri tort' rive Oit 	* the t 
sein rivers floes$ in this rho.. he ri s heve et 
Vei7 deep vAX 	►d we 3oined by svertt straa in thr 

entire run. At 	iov* cont2ute. points the rivers e e 
3o1ned by strewis dst tt right oie ► The ► • 	side 

auras siso as ebannsia throup)t '4eh 1ed fiend d ing 
vintar and It not rare to find some of these g*cters peru 
siuting to the river Vie. even thwi the sus. TM pro. 
t e of velisys is g *Uesysrastriesi end eoev irnmrd, 
TM v21 side is gentler on the higher elevatimzs but b 
00 	tic . 	. bass hLth indicates the scc a wation 
Of erosion "fir t34fting in the recent oologtcel past (Pro 

The fliverOtt has n 1r tCTtboUth trend 
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or the toratiois.. The vac!n slop* being crnt' e 
the Et Sze Is std, At flh*pktzA ye tiM a bugs eve. 
3iehs falL 	the North.vt bo*idig the riv bourse in 

the put, *I i has given rim* to grsve3 deposits *at above 
it, be river ess is still not e 3 e )0Vd of  

• f thø bO1Z14(s 	the vim m"' 
so. s 	moo therives nor# Ho springs ae 
r~ b+ 	 m 5j35 Suet it• therim 
oresreeoverd*rkboui4ers and banee wad t baseen. 

•.r 	.s r~~ 	.t 	t 	1 is 	R. 	w !i; 	~' 	•  

 t 	x ♦ t[  

G' : . T ' ii *se to vtve Uwe es a' .a:'the strt 

•f the 	ecta :zi .r! 4Ut 	tts, 3 U the v*12  

WU in th eh.esat b*t is on ako a Sift is eopativd7 
less sta 	then the of aid* Bch ts the form of e1iff* 

At u*5rh the vim: *per into tø opi A" 
~,► in this rye and MM 	ettstrt the $sZa)i and 
*job area to Vida op In s faDe of a b, b*** is 

tIlled g actal *tcris3 "fit f the 'tie isomtain 

elçpe end grd t r 	iail pr 	'4U age 

is eit'*ted ova tb* 92*cIZ 	4te *1 qt3 sloes do*te 

ratter 	Sn it. The ste ecsthg f rc.!* 	S vs3lay 

now has ant it elesrin Its VW to the ri The ceded Sks 



of the 	a tort4 dtsLay be ttt tho Eathe  

froa being dal" vahM doirno MO ore epace e vrobably 
be due to the fat that the tbioand bard JU44"#"to  

the N the reiots ov1Øntortonearevary suet 
rushed 	sturbed due to tectonte woiit east the 

wing them esa to he eroded a ,& 
ting is 	open psee. 

The Eeatrn elope at rani viUege is occupied  
'►ectsnsftre eoilder deposit vith collapsed 	 et a 
testone and awe uldara sten ing out prattnentli 
slop* ie moored .gross and tny  fib. 	ridge In 

theWorth of Ham . sboie the conthience of eve Dhault 

*Ad Githt st ► 4 mcor 3imd Slid+ am*# Th. steeply  #4 

ring parfeet $ohs in the s lee (Mertolisertes h. been 
responsible far pro din  the plates at a slims; It 
su to btve dsaasd the river at enluene n the put 
which Us nor been cleared biat the gravel deposits, wide 
gravel filled vas" 4 eltghty coed rim ems jt 

jboe it are the si es still present, 

At village Isilehpwand on both sides of it the 

grottd slope is having considerable tbicicnus of 
deposits derived . ca the aotetsin *Up* above, 

River Dhsuli before aging the River Grithi  



to the st'Sta of * sttao ito Bpa Mtge, Than 
sg*tn out" the 	suites through caithow south  

o ga. At Dpn bu€. old g3eil døpocit tills tho 'teci. 

br amt.tr.m the aide 	froi 1ofth *iies 

(NW), It box nor bean dissected bhv2lei etDean  
Dh*ulj 	the other side of the age iis the iIUqo Niti, 

the ist lam± : vil2rnge in the ?1e7. Pram there again the  
river vs33s is neii parallel to the etilice, 	hpeet~ 
anflankof the Ue'y 10 the dip ewe of e 	tee and 
other otto 1ch La steep p*rt of VA emu% the 2ow halt 
and rest of the OverlyinC foraetton*, At NUt the mil.. to 

do but of lesser dianonsions as oampsrsd to thet at Hsi. 

he It *al trod of River Girthi is east-west. 

flut ire 4oinng P 	AU its course has 	 e,# 
is cotwa$it tovnrda Northvest. in this part the ?sUey Is 
d r andpsi filled. Than the ''► sUej bash eem*l nsmr 

and 	 itntcsl. The touter flank that to the left side of 

river is being dip elope is gander and is cuedth #are* 
sterisl. Other tat is user ti *l. Bid B o*atres  

froa alsrt the vaU moss doe and gorgeous the c3.U*sx 

to reach new Ginthi doble *ene the niie has M a vertical 
gorge re than 500 setres dam. fli*ver Girthi is d 
lour' " by R, iogs st Girtid doble* This tso from iaptsi  
~a side and cuts the steeply dipper lizestene andshy 
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through a deep co.rco (Photo No# i ), 

R. I4oe4 hi its aouth.rn s1pes 
tter scatly due to the dip Slope and soft b1* shoe 
fbrmatims*  

At 3oi* the B, YM8ad Coatng trOi ichin 
alas *Wets the Kogs4. The w*stern V*UOY s3opez of IR w  long-
gsd 1* gent3 (air step.) 404 covered. 4th seiee *tai 
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The rocks 	otztsr.d in the sa ire bite. 
q t ts$ 4th quertsbiottt. schist b*ids ioidng sxt 

re g+ 	. . ad tour 	. petite t ss 
are overt by vary tea of edimtari rocks1 ae. 
trphosed to vartois awe" 	bèiiiig to difterant 
geoi.ogted horius. So** of the ttppar s itsr for » 

*tip that tø l am$ 	* $ are oas t 

to vsfling giants, The toutij in the most of the yes 
are Snid 	 tho Vora most buck heZes 

has rick triessic fossil usbe. A complete  

life Swanton i6th ponit3. ege eorrdatiOn  

Is given beurnr  

Succession 

its UL .L. 1r 	.JtiilLIIILILh 

G1a s3 and rim gravel deposits Piditocan. to 
Recce. - -.-- 	1A i C p'11 -O '1'x'1 1 ~`~ '~l~, 	-- 

Black shy a3ack ehelec i4th 1La.stone 	) TARS81e 
banes 	 ~+ ~ 

Muth Baia 5 kxov*i 	t is 	 Devontaft  

d :*ir.oua Quartatte 
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bends of green air3es 9n: Thsstli., 

t'ou meet es (p b3? "' "ini 
4*1 Win) 

F 	r. ; Y~ 	►.. 	; . 

 

en4 Or m sh*1as end 3.teeetonr 

end ernabing tovstde upa pert  

Dark tarr iou, tencsous U estonee  

1o$ er*cus t 	(fie► t' 

0 

Pfltte btu 

i• '~ 	s 	r F 	s 	► r1 	r• ,77. 	l 	r !ir 

A Ir _.. 1j 

cau 
4 of vs*th 	 U ! 

 

 

Off. spotted greenish 	tit*a 

( t1feo ) 

Greenish end die qutzttse iitth 

basal RaZse eon1eeta*  
✓ ~-._. 1k11€ o , ,may eM j Mp ti^ 

ten  



* Vt 
5 	qutdte 

Ou *tit. fi 	t.!  
*o qntzit itbmoo' 
or qut ass btottt, sehtet  
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■,.rr+riiM~ui flWTITE .RS lTES 

The roots belonging to the metaps mmite series 
are mainly thick biot temqurtzite iith q ,,tz biotite 
schist bandsshovingar ing deg oe of  

The original bedding planes of qurtzites are rather fithii  
Dully pesored, although no other sedimentary structures 
could be seen# These are locally folded and occasionally 
taulted but their general character is some bet en I ap i 
kund*.N .ari*iNiti sections* At places in situ alteration, th- 
i0k soil mantle over then is present in the lower reaches but 
are bare on the peaks* The biotite seems has been formed out 
of the original suitable sedimentary minerals constituents by 
the progressive regional metamorphirn. It 3h 	preferred orie- 

ntation pe...rallel to the bedding but due to less in. Mount sobis. 
toabty is rzol ns'k+ d y developed in qusrtzitea. At some places, 
it 	alt been obu4m—nrec. that a white i''1aky and. fib.ois mineral 
having , resinous lcastre has also developed$ particularly along 
certain shear planes,. This minerals appears like kite in 
the thi i. sections.. 

.Those tieta-psamites are continuations of the augen  
gneiss analqtt rtzites belonging to the central crystalline 

of t$-t4 -eG«Mss~(P9) 

oerbeswbich is thrusted upon the younger limestones, spites 
and uavtzttea at Helmu s (6 miles Vii' of Jlashimath) end ' htth 
are taken as pre-Cambrian, equivalent of Jutog Aeries. 'ho, 
rocks ahoy, a general . feispathization and. have been trw7ereed 



toG p at 	d t 	vetvith occ *ice '. 

tai. o bcrr2 (rare)# The pe&titeo dts are not very lass 

or I t o far as their Winston is teemed, the 
eat 	 ahAvtnCewtfthotsbout 3a,7 
coca* cIuar , flopars, *sfxvtte MA o 	o are t* 

!1 .0 	ViUarQ1 CG 	tt*mts of these peatts. Sash qu*rtz- 

jau veins 
 

are also comm, ptarl' tho *e horios. 

The rocks ehov loeh inteae f Zdtagp p .c~ly 
in ixtotita r c mss, but the*iortsito do not ahoy any intense 

sings be + ' dips r' from 0 	N 	n.ar isk d 
to6 40+w '9 near )4aiari. Bolow !mi l Dak 	the 
Ups are 	due S Sdo (low) 	Xtilubpur t the dip 
ang to 49 due No, 'use are bi3 Saluted ana some email 

+ r t 	$we 3otnt pl i has niso tstan place. The ier- 
tt*ml 3oinb p3.ien across the formations r the ntro 
fetor for the tortion of 	* 1Rispkimd mega. 

The et saisidta Series to ova tMWU 
a+ 	t now the contact the 	t 	* zttisation is very 

cbsrsetert3tin The contact plane sboim ertshing Of both the 
forutiane end r*xss 	te1r R thou itahiri silashpe 
sM Hitt iiileges. The eked .i 	. of eeorphtemi  
the utriko and ap or the ietau.psanttee n4 Mar 1. forestion and 
eio1± points not onit tads their being 	different 

os but cnaid ale rdittve ovcsent w %Wtol o hang mved 
,,r r. 

over tho nota'.ogyitec, The plan* of 	 ., bed aoisnt.3i 
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couUet # 	 .' aJ. 	 F 
 

Yi  	t 	q r 	y J.  

c'rc II 

riT- 

w 	6 «kip = 	~S -'' 	^! 	'. R. 	G '. 	~~ R 	• ~ 	i ~1~'-+. 	~ ~ i 	i 	Y ^i. 	Ri 	.:. Y.f w. 

GuiD 193 ") to tic AO Us$' smorp)o 	c e eoa  ad 

JioT*.Cr O 	b1.ttee, with qu*rtgt, U' '48 
" oth . 'to the mare crataW.ne seise not øuli W a 

vomeindW 	 .sip 	s 
of the iizt pegietite es% In the 	+nt + the owl*# 

or greek end b1ae p Ito sates vith euherdinste d . qn*rtw 

it bends iMbh come in erect.conteetoftha *ets4*vsitu 

are taken^ reesnt the 14e,toi Soles# The n.ete of the 

contect btu the t twits bn8 eiead been dsscrib,d  
it is 	th.t dna to the renent the lovr end 
i*b's rf the cto1iseries are not flbtb2k in the ares The 
tt et t* 	sees 	 eon*1en at 

and 4, t t of O i' 	e+ i , the po3tttOU of 

Series in *we or isas well d fin 	 Mm 
B et boil. the R a Cong1. to andquwtzlt of 0by $ + 
sees ccnt stn 	t iet c 11the)4gtcs zits, vhtoh  
L sb.butd inWe oadosthe uth . has then the 
green end rnaCk p'Uttle elates vith s ' mU qnsr e to 
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rr.atattves or Mt&Z .Sia in this erat. 

Ltd straUgrapUa poation of bln* ezoeous 

slates eçpoaDd At 8,6 ki fraft M*LQDt torda GiZ'tM dob1t 

duo to faulting have Wo beee placed Ot the t4p or Mrto1i 
(o"d -t ,v4okJ) 

Gertei tor tba reuono of their dipsna the uctelytig Ral,n 

c&øteø,  The qurta&tei exe also groanish idth WAU8,  
sr3o*ta of argi3if2ceou conteita. The qurtdtee sh1s en 
states are prititrous, The sholoo abovIM yellow ecimts 
tic at mmy pisco. Quarts veins are QUO qidte coan in 
the** rtions, 

The Rertoli Osrisa shove *tnor to21s. The p1*rno 
or tm mu axw vering between mf due s 2e 19 to 21 due 
8 15' W, Minor fault 02ong Joints is quits ceviøn* Severea 
shear zones Gre also aeveUpodo Six to saven aete of Joints 
are =valy preseit, vUeh because of their clone spacing 
end perfect nit have resulted Into the *oth angular frs* 
egmasitetion of the rocs, The total thICIMMS of Martoli faw 
nation in Ma area is not more then SM , being thinner near 
Nit3. village*  

The 1artoU series is overt mftaftrMemy,  b7 
the,  Gcb,sng series with banal Roam conglaNcrato. A greater  
part et tho Garber alas van earlier doseribed by Heft  
and Gausser (1939) as Relen series and It inclod the baaal 
congloasrats with quartitao and dolosites. Ocirbyang sort" 



ON 

vu tbou't to 1i eon Abiy ov the RZ v 
(op. alto) Wiser (29G4), 	er, 	r4 

" 'ite of its ntEasting s * 	,btc 	# on (p 17)4 

Durin* the 	inestigst&oi the lamer view vu fot1i 

to be rr.ct Am the Ram Onus L ' fret 1støat  
and upirsr4 v*iatton 	tth.s these a dew p p 
*sratss vith purples Ott ategreenish 	t 	Id 
ws 	u to 00 o JA 1 	SA a tree or pwplo 
as r'x øut at Oar times the graat2on is t)wo gratesh 
eongl<*erate into o c. qurtites Thit at Au the rue" 

e 	
itrous orange spotted +rue!t4tss. It 

thofo has baelectasd to inches the con2a*r r as t basal p t 
of G 	sees. Dat as 	 c ► ; arm# %&on press, 
mark a distinet '.rte► it vu 404444 to keep the t+ c1 o 
or the congcatss as flalam congieratee,The ' i *' 	al 
rises of the cong1 	etes in this eras is about 100 *etr but 

pines out in Nitt& . vti *be due to toetonto reasons  
also 

T bigseies is sepersted from Natoli sees 
0 40` I nor ttl wrke4 b flal t**g' Mtr*t• at sost 

of the p2*ces#  but also 	 a es spotted qu*rtsites now 
11tt vil1s., The plus of onfort7 h acted as the .plane 
of *o,enent In lu cng 	ateehasmoved over the Mertole 

ash is evident t from the crushing the latt along this comtset. 



Th dip of tbs c 	rste WWI*$ betveZ3 	35` 
I65. 0 $..Ateoplothv l ewes rt 30 

to 	due I, ptLcuZr: *ft the ts*zt st about 6 	 Of 

s 	ik 	: 	 - 	w. 	♦ 	b 	..~51 .` 	 p -y ._ 

 t 	:M' 	 f b+8'  

Zn Uiti Groat whc Rr cogio** a 4s has 
pinetsd out the ortgei4pottsd quarteites rest 	the )t toad+ 

slates Web th*dves havQ t4nned out in this rai, This 
tom& succession of rooks his been token to belong to Garbyang 

SWI 	Greer (3i). Th+a Dsrb " foriation have 
beat dsscrtba4 " 	Oans 	" ) is north dipping wm 

Gun*$ of 4,8 thiCkness in Ksi1t section and 1.8 No* thinees 

In 'fit wr . The ru3sity of dips in the ate section bad 
t 	believe this grass to 'eorrespond sit to the 

original tht 	" (p. 3)9 

* sajer ')4ocUn# (Girt Mt +lno w pi4 	►# w i a, A 2, F3 - 

`lift $ , h. 	# s .* s3.l nijis31 f*ults doubly pbrnging fOlda  
d slielcan sides are also pram. On  li t obsrvstton  

noted in tp. field yesthat the  Us north 1w dipplas Umbaare ftr3y 

*iifor and extend tough out the ridges ite toga, but the ttd. 
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b. 	.n1. a 	•E 	3 + 	,t M. 	 -s 	- t a E 	` 	v 	•Y: 1' ,.t 	F 	4 '' "tr! 	'7 	a ip 

s 	.4 	y  	n r'y `rti 	E 	wrw► fi 

1 	 :ir ! • 'aFiE 3tr UI1I7r 	* r 	 r• a 	, t 	. r$ 	► F. ~,,  

I, •,. r 	s 	r 	a. 	♦ 	e ' , r' ? 	~i z, 	.F. 	s i :e.;. 	;* 	.~r' r 

y 	F 	Y- 	, i'i1'#n .✓A' 	 ♦ "a 	c 	s 	 # ~ w 	AE,b 	'` 	4 

bYOw'n 
Thc org ,\* spottsa qiasrttttes o s'1 it4a of 

pyri old tbo o*. spots * dus to thQ utww of ate 
into U 	ta# nisi txT +h.tI cb 'ite  

Cuts of gi1 	tt Tbs breisating8oin4ts 

GirthiDobIs Z i s is th. tt*St' ISM In Ord 
6kff 

 It is bluish 	 ' th tom' 
i*puitiss s' ts sUghtq dolo.itic,Thy' wsthin of this 

31iston esd to tbs tora ttou of 2Snontto 

as lssr" 	at si som cover er the t . On both std  
of Gtj Dobl* there eass age pod ets of Ibionite 

scion Of eS5 6olodttc j l5$, The 	o to ott 

to rdsrd Snstgntfiesrtt, This. Ji* 'otc) cwiteSn sev* 

thin s:$ty" bands *ich sre *Ugbt3 cb3oritio In *st '  as The 

tt al psrt of these thickdolomites *ftir the Cr 

ti is r v+ M. by  veethering b 	 `oma 	 es et Gir - 

DO entscittttte the overnight its In th* areas, The 	,. 

Pllittc awes era oberectertetic a they aepersto the 
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thidc do]cttteø f the iossiUttwoiia r 
she 	• fsiirZi bodied th feet qua 

	

+ 	i r 	 , 	3 	t' E.e: 	f 	t i 	rlt 	ti 	s 	tir 	!s 	!3f ILJ 

	

MFS~.k 	~~Y 	"~..'k -Z 	S•.'9 	,~d, ~ r 	~4M - :i .l~ 	C.•- 	! 	{'M '~~4, u 	.'t 	_.i~ 	 i. - 

roakc ee hI#21 SoUt t coilor p1sos frvc dtp s1bas 
(Pto, No. 12. ) 

The o3 series is trneth. 	sZts qua 
but there tre aoro promthet in the e gloterates  

qus tdt A (Pbat#, O.  

The bg sees is Cofoab1y overisin re4ad 
- r 	.,• f~ 	i . at w 	 . S 	,f - Y 	r t 	r .r~ t 	s 	 #+rwa';.t' 

a ids 	tf .., 	t 	t 	 r i. i 	r ~a 	►~f 	1 	%- ~a,w 4Y 	a 

 .1 a.+r 	. 	- f 	y 	'• 	'!'t 	r- 	+% 	~• 	+4f. r 	i 	' 	t. 	tf- 	`j • 	N, 

'Y 	'.~ 	:;i tN ~r 	t a 	+~► 	..r 	►!Y 	~. 	~~: 	'ibY ~• 	a:tti 	ti>. 	~,:: t ti 

	

wy 	:. 	•.- 	 •S 	

,pg 

a 	 w 
4 S' 	R "Y Y 	.4 . 	v 	~' 	N'fir 	't 	" 	S 	.11. 	 f, 	ye• 	ii t 

vsrpthg. Sôrne' omits veins as pre.int slang the 3oint  

frsttee pltnes, sot. tius vith traces of ehdcopitee 

Lab Via ' 0gr57 fossWtereu* 11*estoness v'h ttdna 
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Znae, etc# eU4h + pi* shoo nn4 	U o 
,dark , ray nodtd Ii; o idthbo te gi  
Tho tire susrU flbZ w the s)4*2* szioo. 
The upp Z Zt øos sertes is olearZidoweet A  
oo 2 n reds oo 	 qut4tas ho. t 
iM 1a11► otfintrl nth tluth series.' so" Off" 

*ro 	Tho noeetty of propQetng S flow 

chiefly bcesuse the Qpalent ration of these sees Sn 

other cas ' e 13.e1 r Grie 	1893) . Peae (269) 
as Mad al 	t ' 1' }Ze3* d Genoser (low) 

egateA ssrtas. O9 (1 ) hes not tvenMy ne for 
use róeks$ gigot sttoning the fosse *o r O tt 

del che2 U!ioston ("4107$ no ). it & 	rem I 
obs*e4 that t *bdea ofofVvtIoUsa r£bra different 

1 	d •. 	i1 4 k 	'i ;i' 	A.T 	t 	t 4 	• 	t 	~a~ t 	,~ •.i. i 	M 	'~, I'►~~' 	i' ,wf':~~.. 4,,p 	:: t: 

FLiiI?.r #. t - 	S. 	?. 	+rMll 	! - fl .A 	 ► Y4 	i 	R iirt 	- M +ir•d ' i - 	r_k.i 

-•3 	;~i 	~i 	t 	5i 	.•i 	.k" 	•`f 	k:J 	k e.,~ 	f A 	.i 	~ 	1, 	i...r 	~T 
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rit*n" (Uia 	*arse 	o, cit.).. The ao ee1oL red 

çTj 

u not s 1 In the tied dtoincøtb1eaai.  
Di as I eor' *st to E Ups of tho Shia oø4es, 

the roCe of nit ANUS dip t ] 0 w aP ,due T ?'tth. ." O  

+A a be 1l to rest ov the Shi .t aeie th e t 
angulir t eonfor ty'Juut ricer the Vie' eonttzet 4t11 Muth 
qwirtdtes these a thtensey dared and iinor drag 

W 	3op, Ttoti3 thicrneso of Gort sees is 
app1otte17 000f . 

Muth Shoo 

fib. eeria data of a boa. - c »ci am 4th 
site vith overly "to qusrt • Ind root i.nforsb3 
over the ins series. The eoses ere first mat 12th at 
*bout 3 Km frue. tie tOwards Leptl - use red qt r 
sr* fairly wed, veU Steed and bighi 
oonteot with roe of $na series* Thie contact to ye 

sherp (w 10 

Th fit* quortaita is thic7 he*ded bLI7 jointed  
and distinct ' c fran a ttataice tor ita rnov 14te Zo'. 
The $*lots have tvart rLss to perfect bode (Photo.Noo q 
The Huth q sites being bard are mt throtai into idrior Aldeo 

The 	 o dip of these q*srt tosisof 	a *- 	total  



24 

Mtge teen s In nearly .0 merest Those rocks corr 
aepona to the Muth quartsites of Sp .tt (Post*$* 1950) WA 

~0 b*v* bein err 	to, 

The Ruth u dt 	* ov ' *in bi erinpl& and M* 

 

ate  tstLon on the stsce eM 4v*  
*1stemtinr stp Uk. eppsuimce Wit. 10 	0 

sow here. It cent . efoe.,. be cmc1nde4#, 	s2no ?.port+ 
b7 pemio*s *see thet the bl*o *hales ad U*stones  
as oonXbrub 0ixi* all low. ~aUso 

th black hs1.s end litinttee 400 Thus t 
bnt the forsise to a .r In fossil cant . The fossils 

s ine1 e 	!" ts, 	t being  
sting, Pouils l3setid in ably 	hertz 4U. 
ttls Zdghee thin the 0* eontset dth l41 	"t t 5 

sheet of RUM" c s 	of  

	

low end. 	the set of øiminen )Iiisohe -a 
fowl s 
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Sp, 	. 4/183 
8p. "o, An$3A 

$p*io4  4AC  
SpJJo, 4/18 

Psthc4 erdn*ttc vs MAO 
of O.8,Z. P 	o3ogtcd Ltboratort,s, Cs ue . 

is .th )id.ror 	p o 4s  

nsts Is colt ad o b botlthg than crushed and 
to U *BAs rere*b &l if ant. Dut inspite of the raft 
thet such tps of oes s f otesb S eicrotouile, 

no Scr.*nLfa and oDt` + a 	1d to be proaant. flO► 
svar ome siiicsoua mange  epicules and e. l ro tubes ve'o 
ssan# *%teb cot point c e ini ago ther* ` 
The thin s.ettoiis also des not 	'' seetten indiesting  
the pr.ance of 	otse4is, ?b. *mac* 	due to the 
great 	tj at *t O s 3J oci*U.f theftamWt * 
in the Ito strats in all the pis of the vortdThis 

►aSo be 	to the antP*t2Woffbrad!L` swit►epon- 
gse of id an 	is scan In the 6rtscSous strati. 
grsphy or NW %os ucr. the horftona rob in sponge to ' 
tel yield it tlø or no torodnt 
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Therock a.inth*v.*ar.oteodtnattp  
origin, ntorp1sed tov 	ggrsbn ond*U in 
mue of strong e * 0040nal # s !, ?he etructwes  it 

the se therstrct are the refi.eti  of au theis s' 

*tors, Tbe fapor't tt t t ' . al features vm be ar 

bad In these pss 

test sees fbrt the sgions1 a we. The neture or 
the eo tacts him *3rssd been described In +ham 

description of 	r► and 3tthology' qi 
for th* ntnot betvasi thi Gflrg end Msl.e bastions 

ere of 	tor e natu.. The strong ~r SI 
Vices hrre iom4 tip *31 the forsitions dong these pZenez  
over 'hem d+ l$.. ones. Thus then vent is 
thet of revere. toit. The easot estisite of total asm 
*tt cm not be std stdo but from th 	etrel observa4ions  
soma to be considerabte,sposst$3.Uy' of ~to 
dftercnti*3soVmmt *3rni. me of the wing plaice but 
this coiz34 not be soon tfl the field due to other dtstwbing 

a 

EM j 
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the eu. is nGrthn 3Jnb risesi te fron the 

dcm eciae s g t dipper 	U tops, (Pb 
otoNo. 2 ),ThedLrecttonotthtofbtht1eiiabs 

to 0nrn t 3 the tt iø 8Uroertt, itG Q.e is pin 

 ein the dircetlon VWJ Thte is a m 
ice et a o iona1 t 	 flJ arm# 

flF 
~•. 	t~- a, 	f „. t 	'6 	y 	J J` 	'i - 	 ..t 	w 	a 	k!~ 	,~,' 	r -, . n ',' 4• 

t 

.' 	e 	+ 	* 	.,~i 	at' 	rho 	tr f • 	K 	G,. 	.I two'. r 	a °s+ 

YJK M'  	 r ..' 

F) 	 ii 	Pr7E >F 	 i 

of $o* m i )tx'a been i!o3ded Into e X 10 ► fir► 
icline UaV the s fl*r teatwas as use in Girtht dob3a 
area 	g,# 4). Dob 	lirngtng an eoee tolts 	also prow 
sent in the Otribi &bs ma *  One smeh crosz O34 bU Its 
pl 	lop am 76* w ma 7 	0 E. 

fine, 	'e also preet In the 	py. 
Itic autos d rt4t , One outh 	is se at 3 too 

CPUXA101 tomrds Girthi doh,. ate are tao uyettt. I I 
uith southern ilab steer am pIi*.n With en enl. of  
200 due 6 15 W. Sorno Of the 3oint plrnso sri also f34eI 



that* % showing that use $pints are pv o 	In a*# 

The Mo t s tbndeIn 	tee ebigh eontor- 
ted mO eciplax3  id . !t is because of tie ere  
pet *t to coisrison to the i*assive hard biotiteq t 
(Fig. ), 

The otht divas at plxtge of 	 riestic (rigs 
i'o. 0) USS of the fol4send piet ing shows insxt 	a a► 

tration in the I 	direction 	 Am that th *Oar 
direction of ]etfarce as at rim 	e to it. Otb ti-P 

actions of ud*a are in NN1 IZ end ZS5 but are rt so 
eonspteuoi* of th* Us* rnaber of pis 4ttad t 

the divan, am's are a act** of soul Upper stop 
ftsat. net 4th In as area p*rtieuig,li bstw* dwi end 
Girthi dobla loop, in the Gsrbsng forsattont* 

Fits 

TMf*Ult'p 	bvean 	.Up of i► 	. 
The spate ong than is nriable. The spacing bets the 

fits 04 the a**rnt of thrcv 3.4 	in the Girt dOle 
area eres iihere Aso are best a sd on the lit ► of noeU0 
in the go (?&g 4) # and also at 9 .. from Mss (Pit.S) 
Soo Est o n 	t p2icr are alao present 4th 
hengS.ng bloc =" fated. 

There are othar faults idtb rsstivaiage throw. 
(Vigo 3, 	o) one with largest thro'v is present Ott 
0,4 1 •oaMalar 	0 the t icier veUov t the 



HIGHLY FOLDED BIOTITE SCHIST BAND 

INMETA-PSAMIvUTES 
ONEA,e 

 
8AMKO5A 

- 	 , 	f 

* 	 / 	 / 
/ic 2 

// 	
- 	 1/ 

JJJ a~ 
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FIGURE - 7 
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tat tver. Tho htgW bbd ,~ o ed noun t►dn the Rs2s 
ongl **to* to deems love# and the 	tdte btittil 

*in8t the 1mtott hyUitea 	t 	(&g 

The** qurt tee e v 	folding near the p2nt of to 

mat thtch dao scats tht the h 	has mv 
4 (rig, 8). in en aa of 	 oopreton t. fit, 

thnormskvarequite t tiT*g*The 	stif their 
torse%ien 	rsuei stresses after h sein 
late sotivtty subeidd. 

At sen7 pco. in the acts seise *tnor *v' 
sent bas bm tak ► pUca wag the $tint pis (Fig. ` '0) ► 
$been plenes end anesare elso quite conon, 

The dentis. sovt along the pies in t 
Its end on the lieb at folds i : tome tndicnte 	the slieket 
aid"* One ,Met x*spls of sueb al token sides vu s4M et 
2*8 fros Girthi do's '+ the std Vim► at 	 l 
ins th a plrnge or 4& duo 5 	040 c'*pW& 



CLIFF SECTION AT 8 KMS FROM 

MALARI TOWARDS SOMNA 

5 ✓v 

	T_- 
NP 

I_ E G E tv D 

3 - fV'C ZA;NEDEPOS I T 

2 - SPOTTED 0UARTZ/TE516AP YA1\G 5ERIES) 
i - CRUSHED PHYLL/TE (MIARTOLI SERIES) 

-I' MAJOR FAULT 
( b, 5MALL ER FAULTS 

FIGURE - 8 
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i .I (art 7,9 km# f ts1 j) and tha srazaeaous 	to" 

no of Owww s ie. AU theseohm tha; 
tiret: 	tek east and e+ ca that 

right 440 two 

ntarr~ 
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cope b y c a wi 

aitha A 	tthe 	1s°ti . 3 barrLee 

aW 	 by the 	 rt # 1 tid pzeotpiittton  

Copper to fornr in the t of 'Opera ales mo 
U t Od ad ti . ,n Of ti2pt4des tl y, th1op1rit t A'`' ~ tM► 
led b Ito øg iiith u is veins in the tks at Garb* 

cong1orneiatas are barizig re3tt,iy `igbwOmo . 	o* Xa 
the ►o t ,k the sb1.e 	' + 	t 	nsnatea 
' ri4 n4 fr ctw'e 4im 	ci g 	to . " ' 't '' 

:fil itzg tømore pretoinin&t, Ste old topper r ing. or* 
also pextt In the con 	.tga on both stGee, of r v` 

Gib` r' 9 Im '' ~"dotr3eportedbthe 

loot people, The b2uith each in very eocn p1 +~ &. 
At ties the c1ott* vas Sn ltmeeton.s of hiel acrte 
a~ a ei obooprite mains, 

Its i t occros m" not be tom ' 

n el are proiet, eeei 1 to the dc2omttto ecree just 

at nil` I kbis. and , 	sal material at 8.4 km from Ma1.i 
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t J & 	tt ft e1 st,iite tom, c t L t tO 	 LI9W 

ro also ` m thc nom 

i1cee rawly 5O 4 	f r lUltar ,. o 

soontn °moo trtuos p Utttc antes of f tc s 	o 

The emc tT C t14* Its one 	more meter t *th 

4. fey le te ot .a blu# etemo  
Pont In 'lo qua von tt tho rnot am.tos and M$' o 

rób b  

AUtbc nn . o bit of 4. t.c.e tcaoi  
of 	 toi a =MCG*  Coppar atn m,  

of siui but t e 	Iioittrn a'o not , 	ur 

. Dior TOUrt1 spt nay low to now is o. 



n 
8 

ee pT l$ 	 I 

I 	 $ 
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bodso t rbpe bThixi4 t bv usua3 ditet  

aet 	itioigh st moo e fey Of them r,a*Me yr 
mum* p tZ34 tie be1ngin to the 1*U *irk 
Bed se m4 . 7 ioc1s of the po 3 tc 4 .t*' toss,  

vw 	07 dit tthe oth.re becuue of their 

4T i71 
igr t 	to l a'' • ` thLv• on the bede of ► 	Aso This 
has b 'ne in order to h vo a c2sritl of presitsttcm. 

Tze roams are caiprieed aainl7 of 	3i bedded  
biotite r ua rt t. and bends of quarts biotits m thiet of vliry* 
in thickness,  ThesIt * gr.iittsed and traversed 

vdns ci4 dos, O?tisgtiott is ire prOTheI*I0I4 ne 
the ipor e tact 4th Marte3i left s, 

D*otjtq zetspsts 

••.# 	s. r 	 ;E 	.♦+4 :i 

parai4 srr 	u`!t, When the 	tJflt or`biotite 121' `$*1 
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aY' 	sr 	w w ±x 	s 	:'p ► 	x 	~'i' 	'tr. 4 	n.gnr ! i.i ., k 	 z K 
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. tom$ * 	=Sul et 	e a" 
Lttt3re at 	 *i*is0 Piqeciaao 	also sbh* 

anhraL po2ayntartiesUr tV1 *d On a 	of the u. 
tinction angle 4th site t .58lmes, the ai tas  

sno?tbtts MUD% has 	 . tboo1sse to 
presant in obeftel &r4ns O s ' ' si*pi. tidni'g. 

~= ft 	 R 	is 	s- 	'1 - + - 	.~,1 	.r° a,' 	k: 	iYt 	.f rt 'n 	-h?i• 	a.. 

"Mite is quits freQuant 4th thG result that sane times 
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.+ 	belt of the l .ilaa bro* ena the rest to 
loiless, Ditto Isat times slte to c 	oon 

the sarn, 

The otit, ntit sbovs prorss1yothersase vi , 

•eopo4fti am*"* of fdspas 	e the roc: 
** wz *ore schistos. chesot , 4stdt., in sd6ition to 

the Mgaseopicelly prcø&ntt tbr 	,gip to. No,, '3 ) 
i0 also pr .t in the better schist sue. (Thin ncttw  
Ito, 4rn4, eophoto, Nor 'ti 	tine *cu *gcgete 

vith prd*red oriaststtcnparallel to s&Lstosity, In most 

of the esses the extinction is paralls3 but soaol5* :. 

in dscontint1. ness sone MAW *erging with the biotits 

Zn one thin section (No, 4/27?) calcite yes notes 
.lons with bio to cblo is ueoe tt• #►I d p sgioclass,. 

Toe, astita M6 docn are oeON40=1  prow 
sot, 

OrWA 	S Off" 	0~t*$ 

The z. , e of the rocks is porpbyroblsstic, The 
porpb1roblat of slb&te and tom*fie sre embedded in an 
*lmestgr blasttc 	 sss (1 ophotogrph NO* 's 

The various sinarsis 	ara recognised the 	#U 
are dbtte,# qwi,  g perthtt.l wrn*Unsv muecovtte biatite# 
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tai s*'ad ., *tit# ruttie eM nstnetit 
is 	n$pt 	mid In the she, It aecii In 
snthedsX*ftbedrslsro It s sZtr&tion to Sato 

dte.The ynddbtieto 	w bet"m Wit* a 	. ~ 
is also sue althmothis_ is not 	o 

Quarts *am# in tiøo gerisiettons• The qusr'ts or the  
first generation 	 *argins 

and often oees *s inclusions in Obit., enscvtte or 
mss* The q*srts of. the sseond gastton occurs U irrogul 

£nt*rgrovth tL2Un the intro 	sps 	tl 1phøto,* Nor ' S ). 

Part. The p.rthtte 0*grosth* bstnorthoe. 
alto era ea in .sVsrd grains. The perthi4.s ce 

in sthsdr4 grains end are #*a alters 	d te. 

ti*es " al sswal detatehed touraalina grains ' ►. !'•O oft" 

•ap*rstely but mss. tram have optical continuity. It *s 
that t 	Thdssttrn has folloved the ortikm of iMte end 
the alteration of feispars. 

Muscovito# ' rye. chlorite, sort's are the ner 

ale *tdh +a 	wits ! are ." bra of sondar7 

origin. Apati s mAd rixtile are c*usor inormU# Same highly 
folded hands "4th opars t'e rsl are passtt *Ath are WoUb 
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*d Wi1ng`` dns "' tth ''der oat*, ? *ss2ins 

is d $n 1Gur 	, iobs 1 e 4* of it a" 

OVI 	I* 4 4irsotioyw. Zt some two us truss or 

1~ as 

 

tioxtsct withom` t roe uta"M OS) 

jet bait Site sr 4" 	un I2tst *fat. 

qutrt *3ap VA get In ps atitt 	2 
t tn*dto bGu34 at flsco* In it ths` i l ')at iHl 
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, ' ewithp tepeius' $ 	rhit. Th.` 

th3orit s ictts id 00.etd1 the 	s. 
its tome* ahoy a pr.tørsd or ntntimt xt 1t distinct  

*hov std Mks* ti .ms s Pr pe tyrobiuts  

are size p ►*It. f+ 	o* 16 )I44 tic staining is  

Pesa .p' ' sb' on; to w piei. R- . `IU to 	1A 

**V' 	., 

~ 41' .i- 
YrtK ! . 

its ro*s are b3** sists. t+~I Aft. g towards byWt . 

fracturingt* p ac. duo to tunic b4 bmnc 	* 
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is 	th oth . The 2 t 	 *n2ni is gooraw 

GA 1 we sw47 'mod$, 

Kr 	.~ s. 	 ♦.t " 	.:t_.t' 	,l~ 	e• 	` 	 ... 	-  

of 	 pes Ulm 	m"la a quest , 

ve*t i dote# 	 4eou* Ux t. td sUbor n*t. 

phylUtte bds. 

~~1. 	rw t .+..3 .,,'+ 	; 	 _a 1!£, 	r 	-r 	•~~ 	s - r 	a 	a. 	rl~ 

$& also ne ak3Us* ' ms s en of whit., 

..fir. 	i 	r4t ~,i+1A 	.« 	i`. 	7,xnf . •. 'r 	! 	R 	.a 	t .,A 

suns (No, 42), 	er*$e ahoy tug ww , 
r motto tome. It st: **fir quets. TM qtz  

~# 

 

ere snNtj'al td M14uiar, Some spots of br vilh 

71110w Ssspev ere ale. ss 	* f 	1 OoIit+ fiar 

kee * prat. This pooiU and textie can tleow U. 

gut on tts soi eo.' 
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Uo 4/'243 conitets o 	+ , utirts 

tlx. Vie& atrtx 	is thg or ehorfte, seidte end 

S4 	OVLtO makes. Teas is. prestt prob&b1ypresent as 

detrt . hesvj zinere3. On the b , s of th+ , 	In 
'0,889  

I 947 	raV s, 	o s not With t jj that the. 
se 	qn*rt . a botiers Vero,  derived from the Mirtojis. 

l 	# "S. 	origiieZ ao2øu seers  
tJ ♦. r! jiff  .♦ 	r 	a■ 	i l+ 	i 	r 	 c 	t(r 	. I A .. K 	r t., 	y r s 	t 

t"10) 	Ord it. 

are reszt 4th si'gtU*oaoua matrix ate and earici , 

form the t$x end ft* 	Vie, ChLorte 

' tits  to e]so eithtbited In some 	in hii o ttrel pert 
is snist with mow . sane on the out side#  Nuseoite to 

fay greins of 44egoelese iditifiea b the iamel3.er tvinning, 

are a]o ,pest, 

TheprIt is awet in pfd bps d pt'itos 

h 	, e tals party slteud to ZS*'.nite. Z some of the 

ROORKEL 
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Cease, the istr1 out3tnos #veil 	at the 

s1ine kyite wd ruttle era the iortwit 

aNT 

thin 9" 	to phyi Ntic b . it shove oii Wefts" 
bk 

on the mn n 	ier 	portion ism 
eoioura 

sly ofvefl s eU c bnet r grains, 
coarsogrimed th aU1** 	d 	, The teztee ot the 

vo+ is grenobiestic. On2 * t+ 	to grs ahoy site 

type tti4m$ng. A few quets groinS r►* sii preset 'fie and 
there zd the2x hoi*ider mug *p ac t teztiws ridth 
esrat .teri&i.  

«i . 	;, ! ;i 	7 	ti•-r 	, se 	«;«r'.. - 	...- 	! 	..« 	.Nit 	► i 	A 

r (~ 	u 	r ,i 

This. v sint7 t,ihiflitio ci.evsse td fin, 
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1 	CU Para Uri. to the beds use 1*t to .ons 
1 	atic. of the iiteeoseepic brims of 	'.te rtch  
*zscovtte rIeh cotQitionabLng. 	 esUng  

atruet, Is se 	the t in Becton e, Ate) of th* 

ph7ZUte 	vin, *,i the Zdnation tocutamen ' 
e traigbt get quts rieb elite .sericlte 

in s merit 	i.oit. intTtz, The 4th of o veins is 
tobe fl. ltng. th the faces or 

jointPlow. Thea. are retZeeted ct the s af$ by idnor 
rUles, Since thus hiUtss ft . * itth in thiek dolomite 

bands t r,s to of quiz atlorite saridte filling is 
dittICUt i OVI"a `* ba $ it low p * tS 	uus 

4 	.Y~ ~ 	r 	:r 	3W~s." 	+- « 	Y r 'ri 	t t 	♦ • 'a t:t 	Z !] 

are EoasiliteroVr *. the fossils are so obliterated that th07  
can not be indantified, 

Itonsiits in of matecrloite, 4uert* 

ed lit e of ergiUececis aterie3:.The carbonate aettar 

oosiats of cite b1ohSs m*in.O." c ptocrstalline i 

some ti s reerysteUis co s+ grains are a2eo pre9t, 
The foul sections are of pm's coarse ate. The gums 

are *tth ereni. tedmates shoes: replacement  texts  

we with the calC tia aatx. 
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1iUo zaet to 	 bed 	se iard cat n$ 

re ef3emia of the microscopic ba6ing of 	 vie c 
sn iuscoite rie1 oouipositton*1 , An interests 
struotes is en in, the t 	section (ho 	) of the 
pear'' ` .. to bs, In *4ch the idnatto to cut mss 

ctz . t .eged qu'ts rich eor its sericite Veins (Mic  

' ') ate  .edr 	grams re enbeMe4 

irk the ch3rtte aeridta aztriz. The vtth of 	 veins to 

t ! C'1 .forn wd peato be fuilng ii the ecea or  

job pies. Th03 two ref 	d on the Mice r minor 

rids, Sim these pyl s #'4th In th1Ltk o2omite 
bid* the .s bs of querts 	te sericit. ft Xling is 
difficult to 	bt tobnb it i. ptacortsi*oriaous 
A 

Tom fac  

''tears are Veri1in the brown buff 4o at as and 
* 	UW va AA the fouils are so obliterated that they 

can not be iManttfis. 

Zt fists aeiny of Carbonate cite qua 
ed ttlo of 	U*ccous m*terie3q  The aerbonats tt ' 
consists or c"to "oh Ism 	'' crptocrystsU1ne bu.t 
some 	reyetUJssd, coarse grains we alSo preset, 
The fOssil sections are Of p*we coarse calcite. The quartz 
grains are with 	ui.ated margins shoving replacnent teXtmi  

m. with the calcitic mtrtx4 
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- 	 tY. 	k. 	wl! 	g. 

is pssrnit, 

Th. cow" bding is ths *eflrn on '° l 	si. 

vista 	o s3stt riehr in qu*ets snd 
*I'S t*tVMr. QUØ`I **Us 'o b4Pd+ in 0400* *te* 

nisi t is the eain oonstLtut d is criptoeryst*lliri.. 
The *so" *sin e of peer vc aUtsedemits. 
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Mler}phote ,Q?.O 

ssetions of pure In aoae thee to a nue31*s of 

quartz green *be the e to of U* tone P4 , 
1)ut in *than tt Is tpest ad $o sectico , are t . 
Wit. . of 	*t tSWprobab1betei t*  
ms of the opiate of 	 +U In dttter.tt o 	+ * 

___ 	 pales are elseressot  

staining 	 et At places,. 
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Boi4tionisottheoatttt&ct 
img1neor1zg b3 	Us ' w f►e 	'. The dt cult tar. 
Slot 4 v*U 	M st* slope* es stL struts  

" *Ed '' '  	r'' um zor tbii-i 	i 	e 
g1*c1al deposits 	itor. rnnte2 we t to be wogs a 
v ious D - c 	•e 	most 	table ouee tcr road etet .ty`i. 
Thoioo e'eo sM g1t4e.i depo is "w 	hive ettinea tip 

y stibflttrw6 	t n*t eZ*& s : evast,* 

able 	di std, That t ou h themen ## 
s d* 	dwtn rains end o f*3is, Reteintng oud breast 
veils have theft' U at n to save their p se. fldther  
the 4Z15$ 	provided nor oth:møthod of stabiliston  
adopted vitbin ecanioei its.. The htghiy 33  t 	with 

Std joint pianos does aliry the o-hs the *o 
overlyingov'2ing aass sides doe du ior 3t aft roc ut5 g 
Rock Ming and bleating on ireztical ciiffa addsto the Vie* 

vds hioh the bø son wrking their motto tuee. 

	

A brio` ac ount of the verto g 	 *1 t" at ' 

ifltch have great beaming or eUgnment end ao et :tion has 

been dealt itth have as met Vith eiorig the 3hepk 	fl  

Soma traverae*  One point Itich is Pery oitent is 

at most of the p3aeea there is no other tamftte t 
a t possible for the reasons of 	 e 	, *e5st 4w 

MY* 80 the usu &Ligrnmt has to be fbioyed 'a  
the geojogical t. tan sa rns be. Th eoltton " ebre 3tea  
in n g tb* *e*ne ej teeiniquest G €CO*e te 
eulttes rather nont 1he tbi of 
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ad bid1t1tg atoms s o not ncute but asteflingftat vm 

to not aveUabo so ossil' at $*n3' p*cisO,+ i r 1* W .* 
. Dees Uflastane **d s e nos, 1bvverI, rose na 
*taii if needs, vtU not be YeI' '`dittIeuI.t toiet. 4stdUng  

not be U*QfU1 in tide tegtonofsnow:a footth. 

The biotite qutdte sd biotitesit roek 

wav 	km are fo 	steep 01opOO psi't3 
+ bouUers 4 Sao$* At ibepkutid the road passes throi 

glacial and &ve3atha deiie beDre crossing the r1. 
a bi6go, The right a :..tof or the triage to a so 

taidu Tthe road baa two beir 	bds ito host** 
Tb. ale spe is covered *4th icsø cot3r se►ee a*tariai. 

. ateial keeps on tdtn during the r 
fall. 

road clinasAs1o. upto Asa shop tbrour)* three 
logs 14th t Arpin bad$* Th hairwptn bmds iiee.sst*ts  

e CUtting ad bigh retaining veils thus aWevattng the  
VDOb3lL Be& lad teM of 	*$a ems► the slops, is g t2 
but thar again road passes, Through 	tts 	is s 
with 'fie of biotite abets. The bill elope becoass steeper 

**d final inter. the toot: difficult eoCk swan ir I 
n  4 s rt of ~ * 

The DOCkS In this erne are Thing n new vertical 
cliff, *my closely spate sate of 3oint pines are 

In thew to of ' h a ver` + s nort n near'` v 'tt 
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psrgl.i to the, eurfeca. The 3otnt p3 	* gaping at 
wlng sin 4piant, 8e sbea ne a alsoW"*it. 

AU tie teems b posed a great df 	in e*isrutionIV 
The diffleulty vu to cut the sock t blut4 Vie' . `! * 
cutti the 5 pot of over1ng reek was dch tb slides 

do *t a*irg the rk irnGttfe. This =►s ithieb ooeed tilt 

great 	tr vanbes doethe rosi also. fllnating also die. 

turbo the rook sos on the face Bch era 3ust in resting  

position end creates pbl± Thor efor.4p at snob p3ces eon. 

trolled and vcry ecru blasting wd eti 

done " h is governed bj the inters ed etftetsncy of 

the cen egaged In the *irk in various capacities. The butt 
or faulty oVervis W sooperite the life of 
bdng*# Uere the intutton as to *at to about to lea coup. 

l 4t intelligent pisming is it most effective tool In  the 

b of the engineer over fie, 

At bi4g  I. k► miort of MeIetr% the boomer c3i 4. 
Posit is resant. The 4107 " * end slightly coiip*eted, 

overds Mai eft 	reek is shoidig insitualteration  

nsiderabl. depth* Prai* there to helen Dsk.)t*tgalev there 

is gentle staff sow ro zt oceupted r  cultivated fib.. 

The )4j neat, ft a occupied t7 *eier in such the 

glacier pests an upto July. Th. on fang eras abors 
tbol2gh tot Vie* to very stoop so the icier rt bø. having 

tMeido Sores in its peak tom, This has vary gre. bthg 
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on the site god 4asii of the bridge to be nO t *cross 

it. The naUsh is vey * eid tilled with gla4i~ 
s i4.Thus the fD*ø.stion. end 	ts n, else to 

read# VA 	 0 6 o tO ' Wd 

the sier umts pgein.t the fam of iaoior d $fllen* 

aerd K4t ito 1.6 , there is eipar*tivdy  
less steer pie emoted serve slope* After th. tht# 
ere loose rook boors, gravel deposit 	 elided orth sat 

ie for eheizt 3, UM# This land slidem 	bv* the oonø 
urnca of aim d Girthi Bier is quite Eger (WWe"* 

rotor Cater if '0 	' Pao q ) ?he parrot eta 
Ply dtpptng joints coupled with Under cutting b3r river dovrz  
blov has ovided the tavoursbl, condition for the d elide. 
Me 

 
sane wtU continue to pose *vivo prob3,es 

p3.etion of the ram 

Aft 	Mai ito 6 kni there are gale ceres 

$me end moo, 	ats ad quatdt, hertøous tbroug)t 
*id road p ses0 The averege dip of the shale to at .A 

* jointed end at places w eruabing. The cogloats end 
quartzite have average alp of 3 / 45T. The joints end dip 
problem is not eacute at one place only *ere there is  
dip sups it 6#4 	Mdari scat ditticu1t at u*l 

a"& eriud. The wtle setion is relatively easy to deal with.  
But 6 ka to 709 t there are several st00 7 *Ioptng serea  

contitk1u5 DOW of tUIders tra above  
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dens 	out of thee is ecipr$Jet of brosi nth 	► 

C 	i WA bos. Madng road emu: that isiul os. 

ate great probl of both the retadning eM brit v,' e 
overt tb*, top Part IIiU d over the road section bUgs See 
• i; nusl. At B' the 	 t tes on the left sit. of river 
GIrtbl, ere biglr $ointed and S t Vic. The 3obits ever 
sn4 t* 't I v 	`iti# etat*. ItLsfbrtressontb 

road ,u to be t 	across tbrough a fridge, On the other side 

' w er after a tt dtst .c t ► die deposit eMst 
191itc s to be erossed,the glacier *tein poses the $00 

Problem as at Bpi sv . nre a ` s than Lt. MW stir,. 
the is to gaits midge mil, pto s 	or* again tboi*b 

are glaci4 *trswt has to be cross ad but is of sal1* sta. 

and **a be " w m4sr cutting the rocks to an extant 
that lae1er:"ai1# of the cuter +moo of the road, There era 
than good midge altos 2.3 ors on upstream aid* *p etive2r 
nav and havingboa rocks on both the sides. 

VA 
the sit. to such distane. vU2.se to on.gleeisl d*os t 

Tow4ds r3aTaN,~Z.Q 

to )Xs* 	the track starts  	** Ts idlI  
pi rM b#b h cs* r s 	age that ol" innaro 1 ' 

3.t 	+dnand t wtting bra the sir iwlU be sore riftilult 
Ci*psrad to ftrst site* . 

two after 10 tms the road antares a rone ifldci 

O* sail ifticult ;p **e. This son. is he v rr 400 
gorge (p ue refer Chapter IT VP `s 1 n and a .m [s to 
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about 4 miles. The rocks aieountered upta the confluence Of 
R ,V' Otrthi and 1Cioga4 are quarttto and doloidte. There 
are bight jointed but dipping in t i able di2eetion that  
Is ent34r izwd.. The weAthered en 3ointod 4oloidte, bow.aro 
and vertical wall -tdU in*e US 	ha o Theeaft the 

3ae tan of Thiala and Soma m jea ttendtng  

upto Spa are also nteep2 Upper  bighly 3oiutod and rcs 
aed nesr3r at right angle to strike br 1aiogat1 trroigh a g 
',fie (P1to, Not. 1  )# The dip Joint and other majer 3o is 

di in 	oe1 he inede l e b eke whtoh when 

rbed viU bo lt h e to 'tell end. e*neo extensive 

shlee and e e Uinestoa horioa ere Mghllspl.tnte 
ieh are voi dUf ciIt to blast and cavate« pmt 2 a 3 kin 

abort of 'AMA again we have rare elao'!.e a ate  moo# 

The &tfficfllt IMd slides wid ecree wzcsboth 
sari and Qftth& doblacan e avoided i tag a *ther  

alt nati TD 'S'? elignm t 	to "1Flmbing the m U n 
er3y along the tacb to Toptdhtzngs end th 	oending 

over the 	3ope to mss the River Girt be 
fore it onfiuenoewith River 'nog * I4nt this d1l be ism 

ing over the dip sees of the w berm elo'se of f*1 bill. 
This slope to v i*steblc eepeatoll ithon out de thus 
%% Xt 6i1, in nddtirm to t24e 3i!fiouitT, 	a to c ae 
! 	lve 	router a the bi 	"a It VIU hO w 

Mae prob eina of 	04 1411 also SX 090 the read tos 
I 4+ tion as o'o to the roads in, love loele aunt 
the riv T" ug1i the pile cost of Ot t* end aein-w 



53. 

trn ►o"roadd be g. t .. 	.vv 1 t r 

be c ne d aW7 moo. Thoree, this dam:*tie 

*ate be dropped5nOM*?t 	the ttr*t described.  



# 	i 	~ 	w 	i! 

f • 	• w • ♦ 	♦ r + I i .r at 	~e 	♦ ,X~ .rte ... ...1".P... r~ .x ~^1 



D213CU13X ON 

With onir the geo a traverses being t.k 
ye in en area of 	eoa .xitis :, t1wtUb.notprop.r  

to d s sa the geoio a*3 histor7 of the sres However, an *tt 
was aM to t son* of the as1i t fsatiss in 

Us $ht o 	t eM wvim*s 

Tho gao2og7 of the urea has been 4ssibed In thspter 
3. The geological asttin and the diaoussisn r.eardthg the st4* 

ratigraphie correlation with the k 1,Len equivalents has 
bean don. ther.,, to daft re adopted Thr most of the 

cerise has boon taken froa t equivalent In man area 
to sIaplify the prob1, The only exceptions 'fig Sn woo of 
the 	a SWUS I  a am* given to the sthrien fbra*ticns of 
this r 	This has bean done pupoeetuU as s i i* 
ion exists in the oso of shit in this eras. 

Aaether departure froa the existing t.r*dnoIog7 has 
been In the cant► of sstawpssatu, earlier Ewa 	een •o 
•0 rystsUine series tr Sol* and Genes  (19304 Thm era 
sposed to fora th. ears of the Central RiasItya l asia and 
equivalent the Tutogh i ISS of Siiils,' ìce (1W) 
regard utoghs as Archasansequivalents of ext Pe auls 
India* 

Aremeous $l' tes and q1 `ts tes et Hsrtolt Semis 
over1ing the asts r ► &tu have bean taken as b.long t to 
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Aig 	in age foi2,vina U.1* A Gts* (1939) er. Icrtsbner  
(386, pO ) td bye Fret to Awb and DsTht as* 

tow of p th*ulsr Zndi*. M** 	'' s•are overt by 

en 	of 	 8 .fro* Can to 	sic vith 

a pout esi btv.er. Davn*aiUpper 	 4o CMuscheii 
a* mot 	the biack shy" dirsctly omr2yng the 

Huth 	 t. 

*etspu4tes hui 'gym. dait in thapt '' 3 an 4 (pages /4, ,s 

and 33%)  The xtht*ra1 usblsge qnaet*bS,a' t..*ibit. a1ovi 
that hue 2*aa uid gon 	*.t ran of AMU" 

ldote i► ► ► • r`aeto$* This ernst have tsk t place dUring 

the slnkIzS of thee. 	greeter depths vith deposition  

of the 	dw in the o" g+  syneitn.. The s 
depth to ich #hose, vsrr ltd vr etiaata by 	 CE 

oLs 3akrn 

O 7tssez (iaD, p.22$ but still remaining 1d i ` than the Git. 
.c 3 over thou► The greet rte• and em ►atw* 

this us *mod the taaorphis* and was mipposad to have 
C$*M p*nttiut&on in these row# The grenitisetioneonti 

anid p b] d*rdngmost of the ' eti at the dSpth 
its psre could be foi*d end the granit$zatton is a, not 

emlte in ny Pat or the ares, T +M`f of suLt t1 
Is vastly .$j4  to the lard sue* albit setiona This Vu 
toll~by tour 	sa ion. Although a fey sal petite 
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dykes Oe.+w In thS e*, the dgns of sr Pit. ' *v.  
are not, dtrec 3 itb. Est eon. preservation of 

s rstUf tton *3So ru)e m* an p  Uty of a cgs sew 

Us 	* The preeence of stres 	1ses 	u* Ung 
} 

4th * It ► at Nft4 gorge. r be ndte xre of a siitty 
h 	stage of anLtizatimi. 

oth$.ng oiiz 	satd howsysrp about the exact mow. 

ts* d Vices throne vUe the gr*dtis*tion has taken 

pie. Was It a ease of difision or peon i .sue 4ift. 

iet to speak of at the prssan. The pi'obabt1ttis irs, ho 
W * Me# In favow of digit to have taken place. Auao 

of ina.quat. mss. The ago Of grsnitlution can not 

be, 	tsini 
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The $so .e traces vere Mert* Sn lbspkund* 

s M& Od M 4iti sections of District. Cwt,. 

We The 4* of this 	 to stud7 g*#lO 7 str "t ` 	eM 

strture of theare*. The gIOrlOtC factors sftsctSnthe 
road cøistruction and stiiity vere sJao sttisd. 

lies psrt3Partly in sein sdal Riss3an Ult end part parti7 In Ted 
aiasis with 4pinb tnw of +fit*. Therefare, lour snow 
bomd ps&s with deep veflqs err con gwr$dc fiatm es. 
The sam rim *dn%ng the eras are River *suii t  a triztor7 
t0 Rim Ais1n*Ms end Its tributory River obi, These art 
joined 	Other selUer rives 	S "" jfl t 5 	"» 
tine rim. The use of tr sam riffs saw► rim Est 
pararlto th* itrflcs or the for ums 	at places thsse 
cut across1 governed by a3orjoints and result into a deep 

gorge 	ei and gruel lets are present at 	places 

in the aii.. 

On the basis of . stems following rnoOssion  
yes tab 	and was later correlated  

equivalents, A short e' of the en 	.on It presented  

in the follrndng table s 
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Cueesasion 

GIsci*1 azd ri'v 	"' + *post' . 

,— '► 'toonorsi. '" ----- 

band *d 	ailitErou1, 	) (*i* 	) 

NUth 	Rs8 andits quurtdt 

se* 	(Viriegatd sh*i*s w ii* t 	Silvan owl" 	sso 

d.* ' " 	$moo$, 	O1"~ 
- 	.- 

+ 	' + t t~ 	Cam ► 
with bud Ralsa ong2a*sts 

Swiss 	quart 	. 	 : ~ 
~-- cr y 

Matte 	 t 	qtp* t.srIb'A'tto*'tft* I t 	s# er#a~~rdm.d ts.d  
peg*stite vdus k dkss. 



lirisetonsi i. fouilif øUe but  
toils rot dltficnit to i4*itify. T bl 

a 	 rt 	 . 	t 	 r 	r .a 	ii 1a 

	

.-;* a+ 	i .. 5 	_M 	 4 )1•c~a- 	y 	x. 

1. a 	;tfF4 	f s a. 	e 	♦ 	i 	t 	t 	r31 	y 	R 	• 	t..~ , 

3 

i 	. y  

MW t ar son. silica serge sp c4ss no r u * 

and ostreeb vwe 	A. 

The rocksroCks in the 	are at i.diWItsrT origin 

*StMrpho$ed to Vsrythg grades and ran In a ns of std 
co saiiia *L strea.s. The st "1 *s of the area are, tb.rern 

Vie, ref .øton of 41 VW* fors, The contacts bstvean the 

totorMtion of diffarnt sates as confo*s*ble *fit fOr that 

betii the Oarbyag and ove3ying Shis3* 3 'tes *ich apaars 
to be eontbrvzbio. Revere. vet of probabIr oon.t4erabe 
a*jniti* he tren place 	UUs ettsst p3*neLL g " 

& Li * aejor fold in t +fie Mth has its steep  
no*thsrn 1 ► vith Its cds pbrngtng vith 2oir *ng ► dts M$0W. 

rho 	 , ghm intones sinor toltng, 
U ssyastric4. A sates of paral34 Step like nàrsal Ms 

tv a. ssnt in the area* One of )gar 

A a k, trc* Melapi wards S*ia 5S3. oaf s 
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'aery etr, the erznt bidding 	a 
a*s * elso pest in the qiiertdtes pa ithsU '1  e em. 

The 	 *1L aMt. in sperse1y  
dtsseMrta4 torz tt sspeLe14In c mat mati. aM doloattes bee 
b.t notM at var ions pZeees. Mead berytsa bu1Lstoo 

oirn in soe; places. 

On the basis o croso 	stion of the socks 
in thin seCtions 	. 4) certain points tea. noted* Thi 
ts*iiattes h*ve conspacons sr*iscwus .minty fbUovsd by 
the erenaceous ri21i 	+ qua Leiter of (atoii sales* The 
lover pert of the Oarbyg series 	 cso*s dl. the rest 

argillaceous. flocks being to s*t *11 the *Sri*$ haYe seas 

t r]3ne aM rutil *n Q 	sariei,the qusrtdtis have 
tonraa1Inet 'blot a e and Wit•.  RttiZe is his ant 
rat 	Rath qiasrtites. AU the Iteestones are 
one to v th: ots. The doloaitu Ov on 1 a fey quarts 

ains. 

basis of lithologr eM QCs, the pologiaSl 
fps ithich have iaporttt bearing the onatruction and  
stablit7 of aoads. hii• baan discussed In OWte V. It vu 
Tht. that the road construction in the a, ii ens of the 
rort difficult egiiering task. The diftien2t terrain, deep 
Y&ll 	th steep slope*# glaciers and stzet32 
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	 003#ice pct Of.this bite 

p0th in he OW]ogi441 *a' of 2*4* The coo 

 needs v extiinslLvs andinter 
sir tr*ses alsrng SU the *eees4bZ. ous.s ,T* the 

S 'but *tiU t is hoped thit tt4U 	*toga 
the d 	 Cs1 	gaticis in the 

tutur*.The obL 	t zt stuctions, espeitelip 
fur roads. In this d.$tc1t tr aalso be *s4l 
gre s*teat t the proper md tsndin of the Geologiesi  
factor.a T The probl. has ssstieI III tsns diat. 
*I a of . e gancy 2. the rem or tom. *wit. 
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